
���

&$5$&7(5,=$d2�(6758785$/�'(�),%5$6�'(�%$*$d2�'(�&$1$�'(�$dÒ&$5�
48,0,&$0(17(�02',),&$'$6

5��*��/D]DULQL����-��0��0DUFRQFLQL�
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5HVXPR� 2�EDJDoR�GD�FDQD�GH�Do~FDU�FRQVWLWXL�KRMH�XP�UHVtGXR�GH�JUDQGH�YROXPH�QD�DJURLQG~VWULD�
QDFLRQDO�� PDV� FRP� HQRUPH� SRWHQFLDO� GH� DSOLFDomR� HP� QRYRV� PDWHULDLV� FRPR� FRPSyVLWRV� FRP�
PDWUL]HV� SROLPpULFDV��'H� IRUPD� D�PHOKRUDU� D� FRPSDWLELOL]DomR� FRP� SOiVWLFRV� DSRODUHV� SDUD� HVWDV�
DSOLFDo}HV�� WUDWDPHQWRV� TXtPLFRV� SRGHP� VHU� IHLWRV� SDUD�PRGLILFDU� D� HVWUXWXUD� OLJQRFHOXOyVLFD� H� D�
VXSHUItFLH� GDV� ILEUDV� GH� EDJDoR�� SRGHQGR� HVWHV� VHUHP� DOFDOLQRV� RX� iFLGRV�� (VWH� WUDEDOKR� EXVFRX�
DQDOLVDU� R� HIHLWR� GH� WUDWDPHQWRV� FRP� KLGUy[LGR� GH� VyGLR� H� iFLGR� VXOI~ULFR� HP� GLIHUHQWHV�
FRQFHQWUDo}HV� ������ D� ���� PRO�/�� VREUH� ILEUDV� GH� EDJDoR� GH� FDQD�GH�Do~FDU�� SRU� PHLR� GH�
FDUDFWHUL]Do}HV� SRU� GLIUDWRPHWULD� GH� UDLRV� ;� �'5;�� H� HVSHFWURVFRSLD� QR� LQIUDYHUPHOKR� �)7,5���
2EVHUYRX�VH�TXH� WDQWR�RV� WUDWDPHQWRV�DOFDOLQRV�TXDQWR�RV�iFLGRV�DXPHQWDUDP�D�FULVWDOLQLGDGH�GDV�
ILEUDV�� XPD�YH]�TXH�SDUHFH� WHU�KDYLGR� UHPRomR�SDUFLDO� GH� OLJQLQD�H�KHPLFHOXORVH�EHP�FRPR� IDVH�
DPRUID�GD�FHOXORVH��2�HIHLWR�GRV�WUDWDPHQWRV�DOFDOLQRV�IRL�PDLV�HYLGHQWH��VHQGR�TXH�D�FULVWDOLQLGDGH�
XOWUDSDVVRX�����HP�EDL[D�FRQFHQWUDomR��H�RV�JUXSRV�TXtPLFRV�VXSHUILFLDLV�2�+�GD�FHOXORVH�ILFDUDP�
PDLV�H[SRVWRV��'H�PRGR�JHUDO��WUDWDPHQWRV�EUDQGRV�GRV�GRLV�WLSRV�JHUDUDP�UHVXOWDGRV�VDWLVIDWyULRV�

3DODYUDV�FKDYH�� EDJDoR� GH� FDQD�GH�Do~FDU�� ILEUDV� QDWXUDLV�� WUDWDPHQWR� TXtPLFR�� PHUFHUL]DomR��
FULVWDOLQLGDGH
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%$*$66(�),%(56

$EVWUDFW� 6XJDUFDQH� EDJDVVH� QRZDGD\V� UHSUHVHQWV� D� ODUJH� YROXPH� UHVLGXH� LQ� WKH� QDWLRQDO�
DJULEXVLQHVV��EXW�KDV�HQRUPRXV�SRWHQWLDO� IRU�DSSOLFDWLRQ� LQ�QHZ�PDWHULDOV�VXFK�DV�SRO\PHU�PDWUL[�
FRPSRVLWHV�� ,Q� RUGHU� WR� LPSURYH� FRPSDWLELOLW\� ZLWK� QRQSRODU� SODVWLFV� IRU� WKHVH� DSSOLFDWLRQV��
FKHPLFDO� WUHDWPHQWV� �DONDOLQH�RU� DFLGLF��PD\�EH�PDGH� WR�PRGLI\� WKH� OLJQRFHOOXORVLF� VWUXFWXUH� DQG�
VXUIDFH� RI� WKH� EDJDVVH� ILEHUV�� 7KLV� VWXG\� DLPHG� WR� DQDO\]H� WKH� HIIHFW� RI� WUHDWPHQWV� ZLWK� VRGLXP�
K\GUR[LGH� DQG� VXOIXULF� DFLG� LQ� GLIIHUHQW� FRQFHQWUDWLRQV� ������ WR� ����PRO�/�� RQ� VXJDUFDQH� EDJDVVH�
ILEHUV�� E\� FKDUDFWHUL]DWLRQ� E\� ;�UD\� GLIIUDFWLRQ� �;5'�� DQG� LQIUDUHG� VSHFWURVFRS\� �)7,5��� %RWK�
DONDOLQH�DQG�DFLG�WUHDWPHQWV�LQFUHDVHG�WKH�FU\VWDOOLQLW\�RI�WKH�ILEHUV��VLQFH�WKHUH�VHHPV�WR�KDYH�EHHQ�
SDUWLDO� UHPRYDO�RI� OLJQLQ�DQG�KHPLFHOOXORVH� DV�ZHOO�DV� WKH�DPRUSKRXV�SKDVH�RI� WKH�FHOOXORVH��7KH�
HIIHFW� RI� DONDOLQH� WUHDWPHQWV� ZDV� PRUH� HYLGHQW�� ZLWK� FU\VWDOOLQLW\� H[FHHGLQJ� ���� DW� ORZ�
FRQFHQWUDWLRQ��DQG�WKH�VXUIDFH�2�+�FKHPLFDO�JURXSV�RI�FHOOXORVH�ZHUH�PRUH�H[SRVHG��2YHUDOO��PLOG�
WUHDWPHQWV�RI�ERWK�W\SHV�\LHOGHG�VDWLVIDFWRU\�UHVXOWV�

.H\ZRUGV��VXJDUFDQH�EDJDVVH��QDWXUDO�ILEHUV��FKHPLFDO�WUHDWPHQW��PHUFHUL]DWLRQ��FU\VWDOOLQLW\

���,QWURGXomR
(P�YLUWXGH�GH�VXD�JUDQGH�YDULHGDGH�GH�HVSpFLHV�GLVSRQtYHLV��R�%UDVLO�DSUHVHQWD�XP�JUDQGH�

SRWHQFLDO�GH� IRQWHV�GH� UHFXUVRV� UHQRYiYHLV��'LYHUVDV� ILEUDV�QDWXUDLV� VmR�SURGX]LGDV�HP� WRGR�SDtV��
FRP�GLIHUHQWHV�SURSULHGDGHV�TXtPLFDV��ItVLFDV�H�PHFkQLFDV��$V�SULQFLSDLV�FDUDFWHUtVWLFDV�YDQWDMRVDV�
GDV�ILEUDV�QDWXUDLV�VmR�D�ELRGHJUDGDELOLGDGH�EDL[D�GHQVLGDGH�H�EDL[R�FXVWR�TXDQGR�FRPSDUDGDV�FRP�
PDWHULDLV�VLPLODUHV�QHVVD�PHVPD�iUHD�GH DSOLFDomR��0$/.$385$0�HW�DO����������8PD�PDWpULD�
SULPD�DEXQGDQWH�H�FRP�SRWHQFLDO�GH�XVR�SDUD�REWHQomR�GH�FRPSyVLWRV�VmR�DV� ILEUDV�GH�EDJDoR�GH�
FDQD�GH�Do~FDU��1R�%UDVLO��D�HVWLPDWLYD�GH�SURGXomR�GH�EDJDoR�FRPR�VXESURGXWR�DJUtFROD�p�GH�����
PLOK}HV�GH� WRQHODGDV� FRPSRQGR�JUDQGH�YROXPH�TXH�SRGHULD� VHU�XWLOL]DGR�FRPR�PDWpULD�SULPD�QD�
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FRQIHFomR�GH�QRYRV�PDWHULDLV��&21$%��������
&RPSyVLWRV� SROLPpULFRV� WHUPRSOiVWLFRV� UHIRUoDGRV� FRP� ILEUDV� YHJHWDLV� VH� WRUQDUDP� XPD�

DOWHUQDWLYD� jTXHOHV� UHIRUoDGRV� FRP� ILEUD� GH� YLGUR�� SRU� H[HPSOR�� Ki� DOJXP� WHPSR�� GHYLGR� DR� DOWR�
FXVWRGDV� ILEUDV� VLQWpWLFDV� H� D� QHFHVVLGDGH� GH� DSOLFDU� UHFXUVRV� UHQRYiYHLV� H� QmR� SROXHQWHV� �'(�
3$2/,�� ������ +2/%(5<� 	� +286721�� ������� $OpP� GLVVR�� D� SURGXomR� GH� QDQRILEUDV� H�
QDQRFULVWDLV�GH� FHOXORVH�SDUD� LQFRUSRUDomR�HP�FRPSyVLWRV�YrP�JDQKDQGR�HVSDoR��GDGR�GLIHUHQWHV�
SURSULHGDGHV�SRGHP�VHU�REWLGD� D�SDUWLU�GH�XPD�PDWpULD�SULPD�YHJHWDO� FRPR�R�EDJDoR�GH� FDQD�GH�
DFRUGR�FRP�RV�SURFHVVRV�XWLOL]DGRV��6,/9$�HW�DO���������

1R�FDVR�GH�FRPSyVLWRV�GH�PDWUL]HV�SROLROHItQLFDV��D�LQFRPSDWLELOLGDGH�GHYLGR�j�GLIHUHQoD�QD�
SRODULGDGH� HQWUH� DV� ILEUDV� OLJQRFHOXOyVLFDV� H� R� SROtPHUR� p� XP� GRV� GHVDILRV� QD� SHVTXLVD� GHVVHV�
PDWHULDLV��TXH�IRFDP�HP�EXVFDU�PHOKRU�DGHVmR�HQWUH�DV�IDVHV�GH�PRGR�D�DXPHQWDU�D�HILFLrQFLD�QD�
WUDQVIHUrQFLD� GH� WHQV}HV� H� FRQVHTXHQWHPHQWH�� PHOKRUDU� DV� SURSULHGDGHV� ILQDLV� GR� FRPSyVLWR��
'LIHUHQWHV�WUDWDPHQWRV�VXSHUILFLDLV�ILEUDV�VmR�SURSRVWRV�GH�PRGR�D�PHOKRUDU�D�DGHVmR�QD�LQWHUIDFH�
PDWUL]�ILEUD��VHQGR�GRLV�GHVWDFDGRV��WUDWDPHQWR�DOFDOLQR��PHUFHUL]DomR��H�WUDWDPHQWR�iFLGR��

$� PHUFHUL]DomR� SURYRFD� XPD� GLPLQXLomR� GR� JUDX� GH� DJUHJDomR� GDV� ILEUDV� GHYLGR� DR�
URPSLPHQWR�GH� OLJDo}HV�GH�KLGURJrQLR�HQWUH�DV�FDGHLDV�FHOXOyVLFDV�YL]LQKDV��R�TXH�UHVXOWD�HP�XP�
UHDUUDQMR�GRV�IHL[HV�GH�ILEUD��DXPHQWDQGR�D�VXSHUItFLH�GH�FRQWDWR��$V�ILEUDV�VH�WRUQDP�PDLV�iVSHUDV��
R�TXH� IDYRUHFH�VHX�DQFRUDPHQWR�QD�PDWUL]�SROLPpULFD� �*20(6�HW�DO����������2V�iOFDOLV�H[HUFHP�
JUDQGH�LQIOXrQFLD�VREUH�D�OLJQLQD��UHPRYHQGR�D�FRQVLGHUDYHOPHQWH��0$548(6�HW�DO����������-i�R�
WUDWDPHQWR� iFLGR� DJH� URPSHQGR� D� HVWUXWXUD� OLJQRFHOXOyVLFD� SRU� PHLR� GD� VROXELOL]DomR� GRV�
FDUERLGUDWRV� HP� PHLR� iFLGR�� DJLQGR� QD� GLJHVWmR� GDV� KHPLFHOXORVHV�� PDV� VHFXQGDULDPHQWH� FDXVD�
GHVSROLPHUL]DomR�GD�FHOXORVH�PDMRULWDULDPHQWH�HP�VXD�IDVH�DPRUID��5$%(/2��������

&RP� R� REMHWLYR� GH� RWLPL]DU� SUp�WUDWDPHQWRV� TXtPLFRV� GH� SURFHVVRV� SRVWHULRUHV� FRPR� D�
IRUPXODomR� GH� FRPSyVLWRV� H� SURGXomR� GH� QDQRFHOXORVH�� HVWH� WUDEDOKR� EXVFRX� DYDOLDU� R� HIHLWR� GH�
GLIHUHQWHV� VROXo}HV� iFLGDV� H� DOFDOLQDV� HP� ILEUDV� GH� EDJDoR� GH� FDQD�GH�Do~FDU� REVHUYDQGR� DV�
PXGDQoDV�QD�HVWUXWXUD�FULVWDOLQD�GD�FHOXORVH�H�QRV�JUXSRV�TXtPLFRV�SUHVHQWHV�HP�VXDV�PROpFXODV�

���0DWHULDLV�H�0pWRGRV
�����0DWHULDLV�XWLOL]DGRV

1HVWH�WUDEDOKR��XWLOL]RX�VH�FRPR�PDWpULD�SULPD�R�EDJDoR�GH�FDQD�GH�Do~FDU�LQ�QDWXUD�DSyV�
PRDJHP� GH� H[WUDomR� GR� FDOGR� QD� 8VLQD� ,SLUDQJD� $JURLQGXVWULDO�� GH� 'HVFDOYDGR�63�� )RUDP�
XWLOL]DGRV�FRPR�UHDJHQWHV�SDUD�RV�WUDWDPHQWRV�TXtPLFRV�iFLGR�VXOI~ULFR��+�62���GD�6LJPD�$OGULFK�
�SXUH]D�GH���������H�KLGUy[LGR�GH�VyGLR��1D2+��GD�6\QWK��SXUH]D�GH������

�����0HWRGRORJLD
2�EDJDoR�GH�FDQD�GH�Do~FDU�LQ�QDWXUD IRL�SHQHLUDGR�GH�PRGR�D�VH�VHSDUDU�D�ILEUD�GD�PHGXOD�

H� GH� RXWURV� SRVVtYHLV� UHVtGXRV� GR� SURFHVVR� GH�PRDJHP�� 3DUD� LVVR�� D� IUDomR� GH� ILEUD� XWLOL]DGD� IRL�
DTXHOD�TXH�SDVVRX�SRU�XPD�SHQHLUD�GH���PHVK�H� IRL�UHWLGD�HP�XPD�SHQHLUD�GH����PHVK��$V�ILEUDV�
IRUDP� ODYDGDV� FRP� iJXD� TXHQWH� �������&��� QD� SURSRUomR� ����� ILEUD�iJXD� �HP� PDVVD��� H�
SRVWHULRUPHQWH� VHFDV� HP� HVWXID� GH� FLUFXODomR� GH� DU� D� ���&� SRU� ��� K��$OtTXRWDV� GH� �� J� GH� ILEUDV�
IRUDP�VHSDUDGDV�SDUD�FDGD�WUDWDPHQWR�TXtPLFR�UHDOL]DGR�FRQIRUPH�LQGLFD�D�WDEHOD���

7DEHOD����7UDWDPHQWRV�TXtPLFRV�UHDOL]DGRV
7LSR�GH�WUDWDPHQWR 1RPH�GD�DPRVWUD &RQFHQWUDomR
)LEUD�QmR�WUDWDGD 17 �

7UDWDPHQWRV�iFLGRV�
�+�62��
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&DGD�DPRVWUD�HQWmR�IRL�DGLFLRQDGD�j�VROXomR�FRUUHVSRQGHQWH�DR�WUDWDPHQWR�QD�SURSRUomR�GH�
�����ILEUD�VROXomR��HP�PDVVD���SHUPDQHFHQGR�HP�DJLWDomR�SRU���K�D����&��$SyV�R�WUDWDPHQWR��DV�
ILEUDV�IRUDP�ODYDGDV�DWp�QHXWUDOL]DomR��3RU�ILP��RV�PDWHULDLV�IRUDP�QRYDPHQWH�VHFRV�H�PRtGRV�HP�
PRLQKR�GH�IDFDV�DWp�WDPDQKRV�GH����PHVK�SDUD�DV�SRVWHULRUHV�FDUDFWHUL]Do}HV�

$V�ILEUDV�WUDWDGDV�H�QmR�WUDWDGDV�IRUDP�FDUDFWHUL]DGDV�SRU�HVSHFWURVFRSLD�QR�LQIUDYHUPHOKR�
SRU�WUDQVIRUPDGD�GH�)RXULHU��)7,5���HP�WULSOLFDWD��H�SRU�GLIUDWRPHWULD�GH�UDLRV�;��'5;���$�DQiOLVH�
GH�)7,5�IRL�IHLWD�QR�PRGR�GH�5HIOHWkQFLD�7RWDO�$WHQXDGD��$75��FRP����YDUUHGXUDV�SRU�DPRVWUD��QD�
UHJLmR� GH� ����� D� ���� FP��� H� UHVROXomR� GH� �� FP���� 2V� GLIUDWRJUDPDV� GH� UDLRV�;� IRUDP� REWLGRV�
YDUUHQGR� kQJXORV� �ș� HQWUH� �� H� ����� FRP� YHORFLGDGH� GH� YDUUHGXUD� GH� ��PLQ���� 2V� tQGLFHV� GH�
FULVWDOLQLGDGHV�GD� FHOXORVH� �,F��GDV� ILEUDV�YHJHWDLV� IRUDP�REWLGRV�XWLOL]DQGR�VH�R�PpWRGR�GH�6HJDO�
�6(*$/� HW� DO��� ������� EDVHDGR� QD� PHGLGD� GD� LQWHQVLGDGH� GD� UHIOH[mR� GR� SODQR� FULVWDOLQR� �����
QRUPDOL]DGD�SHOR�PtQLPR�DPRUIR�GH� UHIHUrQFLD�� FDOFXODGR� FRQIRUPH�D� HT����� RQGH� ,� p�R�PtQLPR�
ORFDO�GH�GLIUDomR��UHJLmR�DPRUID��H�,� p�R�SLFR�FRUUHVSRQGH�DR�SODQR�FULVWDOLQR�����GD�FHOXORVH�
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���5HVXOWDGRV�H�'LVFXVVmR
$V� ILEUDV� GH� EDJDoR� GH� FDQD�GH�Do~FDU�� FRPR� WRGD� ILEUD� OLJQRFHOXOyVLFD�� SRGH� VHU�

UHSUHVHQWDGD� SRU� XPD� PDWUL]� GH� OLJQLQD�� DPRUID�� OLJDGD� D� ILEULODV� GH� FHOXORVH� SRU� PHLR� GD�
KHPLFHOXORVH�� $� FHOXORVH�� SRU� VXD� YH]�� p� VHPLFULVWDOLQD�� VHQGR� SRVVtYHO� REVHUYDU� VXD� HVWUXWXUD�
FULVWDOLQD� �WLSR� ,�� DWUDYpV� GH� GLIUDomR� GH� UDLRV�;��2V� GLIUDWRJUDPDV� GDV� ILEUDV� GH� EDJDoR� GH� FDQD�
HVWmR� UHSUHVHQWDGRV� QD� ILJXUD� ���$WUDYpV� GHVWHV�� p� SRVVtYHO� GHWHFWDU GXDV� UHIOH[}HV�PDLV� LQWHQVDV��
FRUUHVSRQGHQWHV�DRV�SODQRV�����H�����QRV�kQJXORV�GH�������H��������DSUR[LPDGDPHQWH��7DQWR�SDUD�
RV�WUDWDPHQWRV�iFLGRV�TXDQWR�SDUD�RV�EiVLFRV�QmR�Ki�GLIHUHQoD�VLJQLILFDWLYD�HP�TXHVW}HV�HVWUXWXUDLV�
HP� UHODomR� j� ILEUD� QmR� WUDWDGD�� 1mR� p� SRVVtYHO� QRWDU�� D� SULQFtSLR�� GHVORFDPHQWRV�� VXUJLPHQWRV� H�
GHVDSDUHFLPHQWR� GH� SODQRV� FULVWDOLQRV��0HVPR� SDUD� WUDWDPHQWRV� DOFDOLQRV�PDLV� IRUWHV� QmR� KRXYH�
DOWHUDomR�GD�HVWUXWXUD�GD�FHOXORVH�GR�WLSR�SDUD�R�WLSR�,,��

)LJXUD����'LIUDWRJUDPDV�GH�UDLRV ;�REWLGRV�SDUDV�RV�GLIHUHQWHV�WUDWDPHQWRV�HP�PHLR�iFLGR��HVT���H�
HP�PHLR�DOFDOLQR��GLU��

3RUpP��p�SRVVtYHO�QRWDU�XP�DXPHQWR�QD�GLIHUHQoD�GH�DOWXUD�HQWUH�DV�UHIOH[}HV�FULVWDOLQDV�H�D�
UHJLmR� DPRUID�� R� TXH� LQGLFD� XP� DXPHQWR� QD� FULVWDOLQLGDGH� WRWDO� GD� ILEUD� $� WDEHOD� �� PRVWUD� RV�
tQGLFHV�GH�FULVWDOLQLGDGH�FDOFXODGRV�
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7DEHOD����ËQGLFHV�GH�FULVWDOLQLGDGH�GDV�ILEUDV�SDUD�RV�GLIHUHQWHV�WUDWDPHQWRV
7UDWDPHQWR &RQFHQWUDomR��PRO�/� ,F ���
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&RQIRUPH�HVSHUDGR��RV�WUDWDPHQWRV�iFLGRV�DXPHQWDUDP�D�FULVWDOLQLGDGH�GDV�ILEUDV��DWLQJLQGR�
YDORU� Pi[LPR� QD� FRQFHQWUDomR� GH� ���� PRO�/�� XPD� YH]� TXH� VXD� DomR� SULQFLSDO� p� D� KLGUyOLVH� GH�
FDUERLGUDWRV��LVWR�p��KHPLFHOXORVH�H�D�IUDomR�DPRUID�GD�FHOXORVH��$�SDUWLU�GH�DOWDV�FRQFHQWUDo}HV��D�
FLQpWLFD� GH� KLGUyOLVH� p� WDPEpP� FDSD]� GH� GLJHULU� D� IDVH� FULVWDOLQD� GD� FHOXORVH�� $OpP� GLVVR�� RV�
WUDWDPHQWRV� DOFDOLQRV� WDPEpP� HOHYDUDP� R� tQGLFH� GH� FULVWDOLQLGDGH�� PDLV� DFHQWXDGDPHQWH� TXH� RV�
WUDWDPHQWRV�iFLGRV��GDGR�TXH�UHPRYHP�JUDQGH�SDUWH�GD�OLJQLQD��TXH�p�DPRUID��DXPHQWDQGR�D�IUDomR�
GH�FULVWDLV�GH�FHOXORVH�QR�WRWDO�GD�DPRVWUD��1RYDPHQWH��R�tQGLFH�GH�FULVWDOLQLGDGH�DXPHQWRX�FRP�D�
FRQFHQWUDomR�GH�1D2+��DWLQJLQGR�VHX�Pi[LPR�HP�����PRO�/��

)LJXUD����(VSHFWURV�GH�LQIUDYHUPHOKR�GDV�ILEUDV�WUDWDGDV�FRP�VROXomR�iFLGD��HVT���H�DOFDOLQD��GLU���

'R�SRQWR�GH�YLVWD�TXtPLFR��p�SRVVtYHO�DYDOLDU�R�HIHLWR�GRV�WUDWDPHQWRV�QDV�OLJDo}HV�TXtPLFDV�
SUHVHQWHV�QDV� ILEUDV� DWUDYpV�GRV� HVSHFWURV�GH� LQIUDYHUPHOKR��PRVWUDGRV�QD� ILJXUD����$V�SULQFLSDLV�
EDQGDV�H�RV�PRGRV�YLEUDFLRQDLV�GH�OLJDo}HV�TXtPLFDV�D�TXH�HVWDV�VH�UHIHUHP�HVWmR�LQGLFDGRV�

3DUD� RV� HVSHFWURV� GDV� ILEUDV� WUDWDGDV� FRP� iFLGR�� SRXFDV� EDQGDV SRVVXHP� YDULDo}HV�
HYLGHQWHV��$V�EDQGDV�QD�UHJLmR�GH������H�GH������FP�� WLYHUDP�SHTXHQRV�DXPHQWRV�JUDGDWLYRV�FRP�
R� DXPHQWR� GD� FRQFHQWUDomR�� -i� QRV� HVSHFWURV� GDV� ILEUDV� TXH� VRIUHUDP� WUDWDPHQWRV� DOFDOLQRV��
PXGDQoDV�TXtPLFDV�VmR�PDLV�SHUFHSWtYHLV��+i�DXPHQWR FRQVLGHUiYHO�QD�LQWHQVLGDGH�GD�EDQGD�D������
FP�� FRP� R� DXPHQWR� GD� FRQFHQWUDomR� GH� iOFDOL�� R� TXH� PRVWUD� XPD� PDLRU� H[SRVLomR� GH� JUXSRV�
KLGUR[LOD�GD�FHOXORVH�QD�VXSHUItFLH�GDV�ILEUDV�SURPRYLGR�SHOD�UHPRomR�GD�OLJQLQD�H�H[WUDWLYRV��$OpP�
GLVVR��UHGXo}HV�VLJQLILFDWLYDV�QDV�EDQGDV�D������H������FP����FRUUHVSRQGHQWHV�D�OLJDo}HV�& 2�GH�
DOGHtGRV� FRQMXJDGDV� H� QmR� FRQMXJDGDV�� PRVWUDP� UHPRomR� GH� KHPLFHOXORVH� H� OLJQLQD��
UHVSHFWLYDPHQWH��3RU� ILP��D�EDQGD�D������FP�� FRUUHVSRQGHQWH� D� OLJDo}HV�&�2�GH� pVWHUHV�DOTXLOD�
DULOD� p� IRUWHPHQWH� UHGX]LGD� FRP� R� DXPHQWR� GD� FRQFHQWUDomR� GH� KLGUy[LGR�� R� TXH� HYLGHQFLD�
QRYDPHQWH�D�UHPRomR�GH�OLJQLQD�GD�HVWUXWXUD�OLJQRFHOXOyVLFD�GDV�ILEUDV��6,02�HW�DO���������



���

���&RQFOXV}HV
$SyV� UHDOL]DU� D� YDUUHGXUD� GH� FRQFHQWUDo}HV� GH� WUDWDPHQWRV� iFLGRV� H� DOFDOLQRV�� p� SRVVtYHO�

QRWDU�TXH�QmR�HVWHV�QmR�JHUDP�PXGDQoDV�QD�HVWUXWXUD�FULVWDOLQD�GD�FHOXORVH��SRUpP�KRXYH�DXPHQWR�
QR� tQGLFH� GH� FULVWDOLQLGDGH� FRP� R� DXPHQWR� GD� FRQFHQWUDomR� GDV� VROXo}HV�� HP� HVSHFLDO� SDUD� RV�
WUDWDPHQWRV� FRP� KLGUy[LGR� GH� VyGLR�� $� DQiOLVH� HVSHFWURVFySLFD� PRVWURX� TXH� DOJXQV� JUXSRV�
TXtPLFRV�ILFDUDP�PDLV�H[SRVWRV�H�RXWURV�IRUDP�UHGX]LGRV�FRP�RV�WUDWDPHQWRV��SRUpP�RV�HIHLWRV�GRV�
WUDWDPHQWRV�DOFDOLQRV�QD�UHPRomR�GH�OLJQLQD�ILFDP�PDLV�HYLGHQWHV��HQTXDQWR�p�SRVVtYHO�QRWDU�TXH�RV�
WUDWDPHQWRV� iFLGRV� DJHP� GH� IRUPD� VXWLO� QD� IUDomR� DPRUID� GD� FHOXORVH� H� QD� KHPLFHOXORVH� QDV�
FRQFHQWUDo}HV�WHVWDGDV��'H�PRGR�JHUDO��RV�WUDWDPHQWRV�FRP�1D2+�H�+�62� HP�FRQFHQWUDo}HV�WmR�
EDL[DV� TXDQWR� ����� PRO�/� Mi� SURPRYHP� RV� HIHLWRV� GHVHMDGRV� SDUD� PHOKRULD� GH� SURSULHGDGHV� GH
FRPSDWLELOL]DomR�HP�FRPSyVLWRV�SROLPpULFRV�

$JUDGHFLPHQWRV
2� SUHVHQWH� WUDEDOKR� IRL� UHDOL]DGR� FRP� DSRLR� GD� &RRUGHQDomR� GH� $SHUIHLoRDPHQWR� GH�

3HVVRDO�GH�1tYHO�6XSHULRU�± %UDVLO��&$3(6��± &yGLJR�GH�)LQDQFLDPHQWR������2V�DXWRUHV�WDPEpP�
DJUDGHFHP� DR� /DERUDWyULR� 1DFLRQDO� GH� 1DQRWHFQRORJLD� DSOLFDGD� DR� $JURQHJyFLR� �/11$�� GD�
(PEUDSD�,QVWUXPHQWDomR�H�j�5HGH�$JURQDQR�SHOD�LQIUDHVWUXWXUD�H�DSRLR�FHGLGRV�

5HIHUrQFLDV
&21$%� �&203$1+,$� 1$&,21$/� '(� $%$67(&,0(172��� $FRPSDQKDPHQWR� GD� 6DIUD�

%UDVLOHLUD��&DQD�GH�Do~FDU��Y�����VDIUD����������Q�����S��������%UDVtOLD�������
'(� 3$2/,�� 0�� $�� 6XEVWLWXLomR� GH� )LEUD� GH� 9LGUR� SRU� )LEUDV� 9HJHWDLV�� LQ�� �R 6HPLQiULR� GDV�

&RPLVV}HV�7pFQLFDV�GD�$%3RO�������
*20(6�� $��� *2'$�� .��� 2+*,�� -�� (IIHFWV� RI� DONDOL� WUHDWPHQWV� WR� UHLQIRUFHPHQW� RQ� WHQVLOH�

SURSHUWLHV�RI�FXUDXD�ILEHU�JUHHQ�FRPSRVLWHV��-60(�,QWHUQDWLRQDO�-RXUQDO��VHULHV�$��Y�����Q����
S����������������

+2/%(5<�� -��� +286721�� '�� 1DWXUDO� )LEHU� 5HLQIRUFHG� 3RO\PHU� &RPSRVLWHV� LQ� $XWRPRWLYH�
$SSOLFDWLRQV��-20��Y������Q������S��������������

0$/.$385$0��5���.80$5��9���<895$-��6�1��5HFHQW�GHYHORSPHQW�LQ�QDWXUDO�ILEUH�UHLQIRUFHG�
SRO\SURS\OHQH� FRPSRVLWHV�� -RXUQDO� RI� 5HLQIRUFHG� 3ODVWLFV� DQG� &RPSRVLWHV�� Y�� ���� Q����� S��
����±�����������

0$548(6��0��)��9��HW�DO��,PSURYHPHQW�RI�PHFKDQLFDO�SURSHUWLHV�RI�QDWXUDO� ILEHU±SRO\SURS\OHQH�
FRPSRVLWHV�XVLQJ�VXFFHVVLYH�DONDOLQH�WUHDWPHQWV��-RXUQDO�RI�$SSOLHG�3RO\PHU�6FLHQFH��Y�������
Q�����������

5$%(/2��6��&��$YDOLDomR H�RWLPL]DomR�GH�SUp�WUDWDPHQWRV�H�KLGUyOLVH�HQ]LPiWLFD�GR�EDJDoR�GH�
FDQD�GH�Do~FDU� SDUD� D� SURGXomR� GH� HWDQRO� GH� VHJXQGD� JHUDomR�� 7HVH� GH� GRXWRUDGR��
8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV�������

6(*$/��/��HW�DO��$Q�HPSLULFDO�PHWKRG�IRU�HVWLPDWLQJ�WKH�GHJUHH�RI�FU\VWDOOLQLW\�RI�QDWLYH�FHOOXORVH�
XVLQJ�WKH�;�UD\�GLIIUDFWRPHWHU��7H[WLOH�5HVHDUFK�-RXUQDO��Y������Q������S����������������

6,/9$��5��HW�DO��$SOLFDo}HV�GH�ILEUDV�OLJQRFHOXOyVLFDV�QD�TXtPLFD�GH�SROtPHURV�H�HP�FRPSyVLWRV��
4XtPLFD�1RYD��Y������Q�����S����������������

6,02�� -RVp� $OH[DQGUH� HW� DO�� (IIHFW� RI� ILEHU� WUHDWPHQW� FRQGLWLRQ� DQG� FRXSOLQJ� DJHQW� RQ� WKH�
PHFKDQLFDO� DQG� WKHUPDO� SURSHUWLHV� LQ� KLJKO\� ILOOHG� FRPSRVLWHV� RI� VXJDUFDQH� EDJDVVH� ILEHU�33��
0DWHULDOV�5HVHDUFK��Y������Q�����S����������������


