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'HGLFR� D� PLQKD� PmH� 5RVHPDUL� 0DULD� 8W]LJ�
:HOWHU�� SRU� WRGR� DSRLR� H� SRU� PH� HVFXWDU�
TXDQGR�QHFHVViULR��$R�PHX�SDL��3DXOR�5REHUWR�
:HOWHU�� SRU� WRGD� D� FRQILDQoD� H� GLVSRVLomR� HP�
DMXGDU� VHPSUH� TXH SUHFLVDVVH�� $RV� PHXV�
LUPmRV�� H� SULQFLSDOPHQWH� PLQKD� LUPm�� 3DROD�
'DLDQH� :HOWHU� TXH� PH� DX[LOLRX� VHPSUH� TXH�
SRVVtYHO�
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$JUDGHoR� DR� PHX� RULHQWDGRU�� SURIHVVRU� 'U�� 'DQLHO� -RQHU� 'DURLW�� SRU� WRGD� D� H[SHULrQFLD� H�

FRQKHFLPHQWR��$JUDGHoR�WDPEpP�SRU�VHPSUH�FRQILDU�QRV�WUDEDOKRV�VXJHULGRV�SRU�PLP�H�SHOD�

,VDEHOD��H�GDU WRGR�R�DSRLR�TXDQGR�QHFHVVLWDPRV��GHVGH�R�LQtFLR�GH�QRVVD�SHVTXLVD�HP������

$JUDGHoR�DRV�SURILVVLRQDLV TXH�FRODERUDUDP�GH�DOJXPD� IRUPD�FRP�D� UHDOL]DomR�GDV�PLQKDV�

DQiOLVHV��FRPR�D�WpFQLFD�&DUROLQH�%DG]LQVNL�SHOD�GLVSRQLELOLGDGH�VHPSUH�TXH�HX�WLYH�DOJXPD�

G~YLGD�� R� WpFQLFR� -RQDV� 'XJJDWR� TXH� VHPSUH� VH� GLVSRQLELOL]RX� SDUD� EXVFDU� UHDJHQWHV� H�

YLGUDULDV� QR� DOPR[DULIDGR� TXDQGR� SUHFLVHL� H� R� SURIHVVRU %UXQR� 0�QFKHQ� :HQ]HO� SRU�

GLVSRQLELOL]DU�VHX�ODERUDWyULR�SDUD�PLQKDV�DQiOLVHV�GH�H[WUDomR�

$JUDGHoR�j PLQKD�FROHJD�H�DPLJD�,VDEHOD�.DULQD�'HOOD�)ORUD��TXH�HVWHYH�FRPLJR�GXUDQWH�WRGD�

HVVD�MRUQDGD�GH�SHVTXLVDV�H�VHPSUH�PH�DX[LOLRX�TXDQGR LVVR HVWDYD�DR�VHX�DOFDQFH�

$RV�PHXV�RXWURV�DPLJRV�SHOR�DSRLR�HPRFLRQDO�H�LQFHQWLYRV�

¬ PLQKD� IDPtOLD�� SULQFLSDOPHQWH�PHXV�SDLV��3DXOR�5REHUWR�:HOWHU� H�5RVHPDUL�0DULD�8W]LJ�

:HOWHU�TXH�VHPSUH�PH�GHUDP PXLWR�DSRLR�� IRUoD��PRWLYDomR�H�FRQVROR�TXDQGR�QHFHVViULR H�

PLQKD�LUPm�PDLV�YHOKD�3DROD�'DLDQH�:HOWHU��TXH�VDQDYD�PLQKDV�G~YLGDV�VHPSUH�TXH�SRVVtYHO�

$JUDGHoR� j� LQVWLWXLomR� GH� HQVLQR� 8QLYHUVLGDGH� IHGHUDO� GD� )URQWHLUD� 6XO� H� WRGRV� RV� VHXV�

SURILVVLRQDLV�SRU�ID]HUHP�SRVVtYHO�TXH�HX�FKHJDVVH�DWp�DTXL�

(� ILQDOPHQWH�� DJUDGHoR� j EDQFD� SRU� WHU� DFHLWR� R� FRQYLWH H� GLVSRU� GH� VHX� WHPSR H� SHODV�

FRQWULEXLo}HV�DR�WUDEDOKR�
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2�SHWUyOHR�p�FRPSRVWR�SULQFLSDOPHQWH�SRU�XPD�FRPSOH[D�FRPELQDomR�GH�KLGURFDUERQHWRV� 2�
SHWUyOHR� H� VHXV� GHULYDGRV VXSUHP DWXDOPHQWH� ���� GD� GHPDQGD� WRWDO� GH� HQHUJLD� SDUD� DV�
QHFHVVLGDGHV� KXPDQDV� (� DOpP� GHVVHV�� WDPEpP� YHP� VHQGR� SURGX]LGR� R� ELRGLHVHO�� XP�
FRPEXVWtYHO�GH RULJHP�YHJHWDO��(VVD�JUDQGH�GHPDQGD�YHP�ID]HQGR�FRP�TXH�D FRQWDPLQDomR�
GR VROR� SRU� FRPEXVWtYHLV� VHMD� FDGD� YH]� PDLV� UHFRUUHQWH�� VHMD� SRU� PHLR� GH� JUDQGHV�
GHUUDPDPHQWRV�� RX� VLPSOHV� YD]DPHQWRV TXH� JHUDOPHQWH� RFRUUHP� D� SDUWLU� GH� WDQTXHV�
VXEWHUUkQHRV�GH�DUPD]HQDPHQWR�QRV�SRVWRV�GH�FRPEXVWtYHO� $ ELRUUHPHGLDomR�UHSUHVHQWD�XP�
FRQMXQWR� GH� HVWUDWpJLDV� RQGH�PLFURUJDQLVPRV� VmR� XWLOL]DGRV� SDUD� GHFRPSRU� FRQWDPLQDQWHV��
LQFOXLQGR� DTXHOHV� SURYLQGRV� GD� LQG~VWULD� GH� FRPEXVWtYHLV� 2� REMHWLYR� GHVVH� WUDEDOKR� IRL�
DYDOLDU R�SRWHQFLDO�GH�GR]H�EDFWpULDV�LVRODGDV�HP�HVWXGR�SUpYLR�SDUD�D�GHJUDGDomR�GH�JDVROLQD��
yOHR� GLHVHO� H� ELRGLHVHO� EHP� FRPR� LQYHVWLJDU PpWRGRV� SDUD� D� ELRUUHPHGLDomR >DWHQXDomR�
QDWXUDO �$1���ELRHVWLPXODomR� �%(�� H�ELRDXPHQWDomR �%$�@ GH�VROR�FRQWDPLQDGR�FRP�GLHVHO�
FRPHUFLDO� HP�PLFURFRVPRV LQFXEDGRV�SRU����GLDV��$V GR]H� OLQKDJHQV� DSUHVHQWDUDP�PHOKRU�
SRWHQFLDO� SDUD� D GHJUDGDomR GH� ELRGLHVHO�� TXDQGR� LQYHVWLJDGDV� HP� PHLR� OtTXLGR� PLQHUDO�
FRQWHQGR�LQGLFDGRU�UHGR[ H�R�FRPEXVWtYHO�FRPR�~QLFD�IRQWH�GH�FDUERQRV��GXUDQWH����GLDV�GH�
LQFXEDomR��$�SURGXomR�GH�VXUIDFWDQWHV�SHORV� LVRODGRV�EDFWHULDQRV� IRL� HP�JHUDO� PHOKRU�QRV�
LQyFXORV�LQFXEDGRV�FRP�yOHR�GLHVHO��VHJXLGR�SHOR ELRGLHVHO� H HQWmR�FRP�JDVROLQD��LQGLFDQGR�
XP� PDLRU� SRWHQFLDO� GHJUDGDGRU� GH� ELRGLHVHO� H� GLHVHO�� 2V� TXDWUR� LVRODGRV� EDFWHULDQRV TXH�
DSUHVHQWDUDP RV� PHOKRUHV� UHVXOWDGRV QHVWHV� WHVWHV� IRUDP� VHOHFLRQDGRV� SDUD� FRQVWLWXLU� XP�
FRQVyUFLR� PLFURELDQR� XWLOL]DGR� QRV� PLFURFRVPRV� GH� %$�� 1RV� H[SHULPHQWRV� GH�
ELRUUHPHGLDomR�GH�yOHR�GLHVHO�FRPHUFLDO�HP�PLFURFRVPRV�GH�VROR��D�TXDQWLGDGH DFXPXODGD�GH�
GLy[LGR�GH�FDUERQR�OLEHUDGR�DR�ILQDO�GD�LQFXEDomR�����GLDV��IRL���� YH]HV�VXSHULRU�PDLRU�QD�
%(� GR� TXH� QD� $1� H� ��� YH]HV� VXSHULRU� GR� TXH� QD� %$�� $� FRQWDJHP� GH� PLFURUJDQLVPRV�
KHWHURWUyILFRV�WRWDLV�QmR�YDULRX�GH�IRUPD�H[SUHVVLYD�GXUDQWH�R�H[SHULPHQWR��SRUpP��QR�JHUDO�
VH�PDQWHYH�VXSHULRU�QD�%(�H�%$�TXDQGR�FRPSDUDGRV�j�$1��$R�ILQDO�GR�H[SHULPHQWR�D�PDLRU�
TXDQWLGDGH�GH�0+7� IRL�REVHUYDGD�QD�%$� (P� UHODomR� j�GHJUDGDomR�GR� GLHVHO�� REVHUYRX�VH�
TXH�WD[D�GH�UHGXomR�GD�PDVVD�UHVLGXDO�GR�GLHVHO�H[WUDtGR�GRV�VRORV�IRL�PDLRU�QRV�SULPHLURV����
GLDV�GH� LQFXEDomR�SDUD�D�PDLRULD�GRV� WUDWDPHQWRV��$R�ILQDO�GRV����GLDV GH� LQFXEDomR��D�%(�
UHVXOWRX�HP�PDLRU�GHJUDGDomR�GR�FRPEXVWtYHO��������� TXDQGR�FRPSDUDGD�j�%$����������H�
$1� ��������� 2V� UHVXOWDGRV� GD� DYDOLDomR� GR� SRWHQFLDO� GHJUDGDGRU� H� SURGXomR� GH�
ELRVVXUIDFWDQWHV�LQGLFDUDP�TXH�WRGDV�DV�OLQKDJHQV�EDFWHULDQDV�WHVWDGDV�SRVVXHP�FDSDFLGDGH�GH�
GHJUDGDU� RV� FRPEXVWtYHLV� FRPHUFLDLV� JDVROLQD µ&¶�� yOHR� GLHVHO� H� ELRGLHVHO�� 'HYLGR� j� VXD�
QDWXUH]D�PDLV�ELRGHJUDGiYHO��RV�PHOKRUHV�UHVXOWDGRV�IRUDP�REWLGRV��HP�JHUDO��QRV�WHVWHV�IHLWRV�
FRP�ELRGLHVHO��1RV� H[SHULPHQWRV� GH� ELRUUHPHGLDomR�� RV� UHVXOWDGRV� LQGLFDUDP�TXH� D�PHOKRU�
UHPHGLDomR�HVWLYHVVH�RFRUUHQGR�QRV�WUDWDPHQWRV�ELRHVWLPXODGRV��VXJHULQGR�TXH�RV�RUJDQLVPR�
DXWyFWRQHV�GR�VROR�WrP�FDSDFLGDGH�GH�GHJUDGDU�yOHR�GLHVHO�

3DODYUDV�FKDYH� %DFWpULD�� %LRGHJUDGDomR�� %LRVVXUIDFWDQWH�� $WHQXDomR� QDWXUDO��
%LRHVWLPXODomR��%LRDXPHQWDomR�
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3HWUROHXP�LV�SULPDULO\�FRPSRVHG�E\�D�FRPSOH[ FRPELQDWLRQ�RI�K\GURFDUERQV��3HWUROHXP�DQG�
LWV�GHULYDWLYHV�FXUUHQWO\�VXSSO\�����RI�WKH�WRWDO�HQHUJ\�GHPDQGHG�E\�KXPDQV��$QG�LQ�DGGLWLRQ�
WR�WKHVH��ELRGLHVHO�LV�DOVR�EHLQJ�SURGXFHG��D�IXHO�RI�YHJHWDEOH�RULJLQ� 6XFK�HQRUPRXV�GHPDQG�
KDV�FDXVHG�VRLO�FRQWDPLQDWLRQ�E\�IXHOV�WR�EHFRPH�LQFUHDVLQJO\�UHFXUUHQW��HLWKHU�E\�PHDQV�RI�
ODUJH� VSLOOV� RU� VLPSOH� OHDNV� WKDW� XVXDOO\� RFFXU� IURP� XQGHUJURXQG� VWRUDJH� WDQNV� DW� WKH� IXHO�
VWDWLRQV� %LRUHPHGLDWLRQ� UHSUHVHQWV� D� VHW� RI� VWUDWHJLHV� ZKHUH� PLFURRUJDQLVPV� DUH� XVHG� WR�
GHJUDGH�FRQWDPLQDQWV��LQFOXGLQJ�WKRVH�IURP�WKH�IXHO�LQGXVWU\��7KH�DLPV�RI�WKLV�ZRUN�ZHUH�WR�
HYDOXDWH�WKH�SRWHQWLDO�RI����EDFWHULDO�VWUDLQV� LVRODWHG�LQ�D�SUHYLRXV�VWXG\� IRU�WKH�GHJUDGDWLRQ�
RI�JDVROLQH��GLHVHO�DQG�ELRGLHVHO��DV�ZHOO�DV�WR�LQYHVWLJDWH�PHWKRGV�IRU�ELRUHPHGLDWLRQ�>QDWXUDO�
DWWHQXDWLRQ��$1���ELRVWLPXODWLRQ��%(��DQG�ELRDXJPHQWDWLRQ��%$�@�RI�VRLO�FRQWDPLQDWHG�ZLWK�
FRPPHUFLDO� GLHVHO� RLO� LQ� PLFURFRVPV� LQFXEDWHG� IRU� ��� GD\V� 7KH� ��� VWUDLQV� VKRZHG� EHWWHU�
SRWHQWLDO� IRU� ELRGLHVHO� GHJUDGDWLRQ� ZKHQ� LQYHVWLJDWHG� LQ�PLQHUDO� OLTXLG�PHGLXP� FRQWDLQLQJ�
UHGR[� LQGLFDWRU� DQG� WKH IXHO� DV� WKH� RQO\� FDUERQ� VRXUFH� GXULQJ� ��� GD\V� RI� LQFXEDWLRQ�� 7KH�
SURGXFWLRQ� RI� VXUIDFWDQWV� E\� WKH� EDFWHULDO� LVRODWHV� ZDV� JHQHUDOO\� KLJKHU� LQ� LQRFXOXPV�
LQFXEDWHG�ZLWK�GLHVHO�RLO��IROORZHG�E\�ELRGLHVHO��DQG�WKHQ�ZLWK�JDVROLQH��LQGLFDWLQJ�D�JUHDWHU�
GHJUDGDWLRQ�SRWHQWLDO�RI�ELRGLHVHO�DQG�GLHVHO� 7KH�IRXU�EDFWHULDO�VWUDLQV� WKDW�VKRZHG�WKH�EHVW�
UHVXOWV� LQ� WKHVH� WHVWV� ZHUH� VHOHFWHG� WR� FRQVWLWXWH� D� PLFURELDO� FRQVRUWLXP� XVHG� LQ� %$�
PLFURFRVPV�� ,Q� WKH� ELRUHPHGLDWLRQ� H[SHULPHQWV� RQ� VRLO� PLFURFRVPV� FRQWDPLQDWHG� ZLWK�
FRPPHUFLDO� GLHVHO� RLO�� WKH� DFFXPXODWHG� DPRXQW� RI� FDUERQ� GLR[LGH� UHOHDVHG� DW� WKH� HQG� RI�
LQFXEDWLRQ�����GD\V��ZDV�����WLPHV�KLJKHU�LQ�%(�WKDQ�$1��DQG�����WLPHV�KLJKHU�WKDQ�%$� 7KH�
FRXQWV�RI�WRWDO�KHWHURWURSKLF�PLFURRUJDQLVPV�GLG�QRW�YDU\�VLJQLILFDQWO\�GXULQJ�WKH�H[SHULPHQW��
KRZHYHU��LQ�JHQHUDO��LW�UHPDLQHG�KLJKHU�LQ�%(�DQG�%$�ZKHQ�FRPSDUHG�WR�$1� $W�WKH�HQG�RI�
WKH�H[SHULPHQW��KLJKHU�FRXQWV�RI�0+7�ZDV�REVHUYHG�LQ�%$��$V�IRU�GLHVHO�GHJUDGDWLRQ��LW�ZDV�
REVHUYHG�WKDW�WKH�UHGXFWLRQ�UDWH�RI�WKH�UHVLGXDO�PDVV�RI�WKH�GLHVHO�H[WUDFWHG�IURP�WKH�VRLOV�ZDV�
KLJKHU� LQ� WKH� ILUVW� ��� GD\V� RI� LQFXEDWLRQ� IRU�PRVW� WUHDWPHQWV� $W� WKH� HQG�RI� WKH� ��� GD\V RI�
LQFXEDWLRQ��%(�UHVXOWHG�LQ�JUHDWHU�IXHO�GHJUDGDWLRQ����������ZKHQ�FRPSDUHG�WR�%$����������
DQG�$1���������� 7KH�UHVXOWV�RI�WKH�HYDOXDWLRQ�RI�WKH�GHJUDGDWLRQ�SRWHQWLDO�DQG�ELRVXUIDFWDQW�
SURGXFWLRQ� LQGLFDWHG� WKDW� DOO� WKH� EDFWHULDO� VWUDLQV� WHVWHG� KDYH� WKH� FDSDFLW\� WR� GHJUDGH� WKH�
FRPPHUFLDO�IXHOV�
&
�JDVROLQH��GLHVHO�RLO�DQG�ELRGLHVHO��'XH�WR�LWV�PRUH�ELRGHJUDGDEOH�QDWXUH��
WKH� EHVW� UHVXOWV� ZHUH� JHQHUDOO\� REWDLQHG� LQ� WKH� ELRGLHVHO� WHVWV�� ,Q� WKH� ELRUHPHGLDWLRQ�
H[SHULPHQWV�� WKH� UHVXOWV� LQGLFDWHG� WKDW� WKH� EHVW� UHPHGLDWLRQ� ZDV� WDNLQJ� SODFH� LQ� WKH�
ELRVWLPXODWHG� WUHDWPHQWV�� VXJJHVWLQJ� WKDW� WKH� DXWRFKWKRQRXV� RUJDQLVPV� RI� WKH� VRLO� KDYH� WKH�
FDSDFLW\�WR�GHJUDGH�GLHVHO�RLO�

.H\ZRUGV� %DFWHULD�� %LRGHJUDGDWLRQ�� %LRVXUIDFWDQW�� 1DWXUDO� DWWHQXDWLRQ�� %LRVWLPXODWLRQ�
%LRDXJPHQWDWLRQ�
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UHPHGLDP�XP DPELHQWH�FRQWDPLQDGR��SRU�PHLR�GD�UHGXomR�GD�FRQFHQWUDomR�GR�SROXHQWH� 1R�

FDVR�GH�FRQWDPLQDQWHV�RUJkQLFRV��R�REMHWLYR�SULQFLSDO�p�VXD�FRPSOHWD�ELRGHJUDGDomR��

$�ELRUUHPHGLDomR SRGH�VHU�FODVVLILFDGD�HP�WpFQLFDV� LQ�VLWX�RX�H[�VLWX �%223$7+<��

������ $V� WpFQLFDV� LQ� VLWX FDUDFWHUL]DP�VH� SHOD� SRVVLELOLGDGH� GH� WUDWDPHQWR� GR� VROR

FRQWDPLQDGR QR� ORFDO� RQGH� R� PHVPR� VH� HQFRQWUD�� VHP� D� QHFHVVLGDGH� GH� UHPRYr�OR�� 2V�

SULQFLSDLV�H[HPSORV�GHVVH� WLSR�GH�UHPHGLDomR�VmR D DWHQXDomR�QDWXUDO�� D�ELRHVWLPXODomR�H�D�

ELRDXPHQWDomR� 1DV�WpFQLFDV�H[�VLWX��R�VROR�GHYH�VHU�UHWLUDGR�GR�ORFDO�SDUD�TXH�D�UHPHGLDomR�

SRVVD�VHU�LPSODQWDGD� 1HVWD�FDWHJRULD��WHP�VH�FRPR�H[HPSORV RV ELRILOWURV�H�RV�ELRUUHDWRUHV�



ϭϬ

$� ELRUUHPHGLDomR YHP� VHQGR� ODUJDPHQWH� UHFRPHQGDGD� SDUD� WUDWDPHQWR� GH� iJXDV�

VXSHUILFLDLV� H� VXEWHUUkQHDV�� VRORV H UHVtGXRV� H� HIOXHQWHV� LQGXVWULDLV� GH� DWHUURV� RX� iUHDV� GH�

FRQWHQomR�� SHOR� IDWR� GHVVH� SURFHVVR� ELROyJLFR� VHU� XPD� IRUPD�PDLV� HILFD]� H� HFRORJLFDPHQWH�

YLiYHO� GH� WUDWDU� PROpFXODV� RUJkQLFDV� GH� GLItFLO� GHJUDGDomR�� DOpP� GH� PHWDLV� Wy[LFRV�

�*$</$5'(�HW�DO���������

'HQWUR� GHVVH� FHQiULR�� R� SUHVHQWH� WUDEDOKR� REMHWLYRX� FRPSDUDU� R� SRWHQFLDO� GH�

GHJUDGDomR�GH�GLIHUHQWHV�WLSRV�GH�FRPEXVWtYHLV�SRU�GR]H�EDFWpULDV�LVRODGDV�HP�HVWXGR�SUpYLR�

�'(//$�)/25$��:(/7(5��'$52,7���������VHQGR�GRLV�GHOHV�KLGURFDUERQHWRV�GH�SHWUyOHR��

yOHR�GLHVHO�H�JDVROLQD��H�R�ELRGLHVHO��FRPEXVWtYHO�UHQRYiYHO�H�SURGX]LGR�SRU�IRQWHV�YHJHWDLV��

&DEH� GHVWDFDU� TXH� R� yOHR� GLHVHO� H� D� JDVROLQD� FRPHUFLDLV� DSUHVHQWDP� D� DGLomR� GH� ELRGLHVHO�

������ H� HWDQRO� ������� UHVSHFWLYDPHQWH�� 2V� LVRODGRV� EDFWHULDQRV� TXH� DSUHVHQWDUDP� RV�

PHOKRUHV�UHVXOWDGRV�GH�GHJUDGDomR�IRUDP�VHOHFLRQDGRV�SDUD�RV�HVWXGRV�VXEVHTXHQWHV�

'H� IRUPD� FRPSOHPHQWDU�� yOHR� GLHVHO� FRPHUFLDO� IRL� XWLOL]DGR� SDUD� FRQWDPLQDU�� HP�

PLFURFRVPRV�� VROR� VHP� UHJLVWURV� GH� FRQWDPLQDomR� SRU� KLGURFDUERQHWRV� GH� SHWUyOHR�� 1HVWHV�

PLFURFRVPRV� IRUDP� DYDOLDGRV� R� FRPSRUWDPHQWR� GD�PLFURELRWD� GR� VROR� H� D� SRUFHQWDJHP�GH�

GHJUDGDomR� GR� GLHVHO� HP� WUrV� GLIHUHQWHV� WUDWDPHQWRV� GH� ELRUUHPHGLDomR�� TXDLV� VHMDP��

DWHQXDomR�QDWXUDO��ELRHVWLPXODomR��H�WDPEpP�ELRDXPHQWDomR��HVWH�~OWLPR�FRP�D�DGLomR�GH�XP�

FRQVyUFLR�EDFWHULDQR�FRQVWLWXtGR�SHORV�LVRODGRV�EDFWHULDQRV�VHOHFLRQDGRV�FRPR�GHJUDGDGRUHV�



ϭϭ

�� 5(9,62�%,%/,2*5È),&$

��� 3(75Ï/(2�(�6(86�'(5,9$'26

2� SHWUyOHR� p� XPD VXEVWkQFLD IyVVLO� FDUDFWHUL]DGD� SRU� WHU� DOWR� YDORU� HQHUJpWLFR� H� VHU�

ROHRVD� H� LQIODPiYHO�� 6XD� GHQVLGDGH� p� JHUDOPHQWH� LQIHULRU� j� GD� iJXD� H� SRVVXL� RGRU�

FDUDFWHUtVWLFR�H�FRORUDomR�YDULiYHO��6HJXQGR�D�$JrQFLD�1DFLRQDO�GR�3HWUyOHR��*iV�1DWXUDO�H�

%LRFRPEXVWtYHLV��$13���������R�SHWUyOHR�p�IRUPDGR�GHYLGR�DR�DF~PXOR�GH�PDWHULDO�RUJkQLFR�

VRE� FRQGLo}HV� HVSHFLDLV� GH� SUHVVmR� H� LVRODPHQWR� HP� FDPDGDV� GR� VXEVROR� GH� EDFLDV�

VHGLPHQWDUHV��R�TXDO�VRIUH�WUDQVIRUPDo}HV�SRU�PLOKDUHV�GH�DQRV��%DVLFDPHQWH��R�SHWUyOHR�SRGH�

VHU�H[WUDtGR�HP�WHUUD��RQVKRUH��H�DEDL[R�GR�DVVRDOKR�GR�PDU��RIIVKRUH��

1D� PDLRULD� GDV� YH]HV�� R� SHWUyOHR� QmR� VH� HQFRQWUD� DFHVVtYHO� j� VXSHUItFLH� H� VLP�

DSULVLRQDGR�HP�URFKDV�SRURVDV��ID]HQGR�FRP�TXH�SDUD�D�H[WUDomR�GR�PHVPR�VHMD�QHFHVViULR�R�

XVR�GH�HTXLSDPHQWRV TXH�SHUIXUHP�DV�FDPDGDV�URFKRVDV�H�H[HUoDP�D�SUHVVmR QHFHVViULD�SDUD�

TXH�R�yOHR�YHQKD�DWp�D�VXSHUItFLH�TXH�GHYLGR�DR�SURFHVVR��SRGH�VH�HQFRQWUDU�PLVWXUDGR�FRP�

VHGLPHQWRV� H� JiV�� &DVR� D� URFKD� UHVHUYDWyULR� QmR� VHMD� EHP� SHUPHiYHO�� SRGH� VHU� QHFHVViULR�

IUDWXUi�OD�SDUD�HQWmR�UHFXSHUDU�R�yOHR��VHQGR�DVVLP��RFDVLRQDOPHQWH�D�H[WUDomR�GR�yOHR�SRGH�

QmR�VHU�FRPHUFLDOPHQWH�YDQWDMRVD�RX�WHFQLFDPHQWH�YLiYHO �$13��������'(0,5%$6��������

2� SHWUyOHR� p� FRPSRVWR� SULQFLSDOPHQWH� SRU� XPD� FRPSOH[D� FRPELQDomR� GH�

KLGURFDUERQHWRV� �FDUERQR� H� KLGURJrQLR��� PDV� SRGH� DSUHVHQWDU� HP� VXD� FRPSRVLomR� WDPEpP�

TXDQWLGDGHV� SHTXHQDV� GH� QLWURJrQLR�� R[LJrQLR�� FRPSRVWRV� GH� HQ[RIUH� H� tRQV� PHWiOLFRV��

YDULDQGR�GH� DPRVWUD�SDUD�DPRVWUD��&RPXPHQWH��XWLOL]D�VH�D�FRPSRVLomR�DSUHVHQWDGD� DEDL[R�

FRPR�SDGUmR�SDUD�R�SHWUyOHR �$13��������:8�HW�DO����������

x &DUERQR��HOHPHQWR�SUHGRPLQDQWH�QR�SHWUyOHR�������

x +LGURJrQLR��IRUPD�PROpFXODV�FRP�R�FDUERQR�������

x 1LWURJrQLR��HQFRQWUDGR�QD�IRUPD�GH�DPLQDV������

x 2[LJrQLR��SUHVHQWH�HP�SRXFD�TXDQWLGDGH������

x 6DLV��UDUDPHQWH�HQFRQWUDGRV��������

x 0HWDLV��IHUUR��FREUH��HWF����FRQVLGHUDGRV�FRPR�UHVtGXRV��������

$R� VH� VXEPHWHU� R� SHWUyOHR� EUXWR� D� SURFHVVRV� GH� VHSDUDomR�� REWrP�VH� RV� GHULYDGRV�

XWLOL]DGRV�SHORV�FRQVXPLGRUHV�H�SHOD�LQG~VWULD�HP�JHUDO��1D�HWDSD�LQLFLDO�GR�UHILQR��R�SHWUyOHR�

EUXWR� p� DTXHFLGR�� ID]HQGR� FRP� TXH� DV� GLIHUHQWHV� FDGHLDV GH� KLGURFDUERQHWRV� VH� VHSDUHP�

FRQIRUPH�VXDV�IDL[DV�GH�WHPSHUDWXUDV�GH�HEXOLomR��$�SDUWLU�GR�SHWUyOHR�EUXWR�SRGH�VHU�REWLGRV��



ϭϮ

GHQWUH�RXWURV��R�JiV� OLTXHIHLWR�GH�SHWUyOHR��*/3���D�QDIWD��D�JDVROLQD��R�TXHURVHQH��H�R�yOHR�

GLHVHO �'(0,5%$6��������

����� *DVROLQD

$�JDVROLQD� p� XP�SURGXWR� GHULYDGR�GR� SHWUyOHR� REWLGR� SRU�PHLR� GH� UHILQDPHQWR�� H� p�

FRPSRVWD� SRU� XPD�PLVWXUD� GH�PDLV� GH� ���� KLGURFDUERQHWRV� FRP� �� D� ��� FDUERQRV�� DOpP� GH�

DGLWLYRV� H� DJHQWHV� GH� PLVWXUD�� $� FRPSRVLomR� SRGH� YDULDU� EDVWDQWH�� GHSHQGHQGR� GH� YiULRV�

IDWRUHV�� FRPR� R� yOHR� EUXWR� XWLOL]DGR�� RV� SURFHVVRV� GH� UHILQR� GLVSRQtYHLV�� R� VDOGR� JOREDO� GD�

GHPDQGD� GH� SURGXWRV� H� DV� HVSHFLILFDo}HV� GRV� PHVPRV�� 0DV�� PDMRULWDULDPHQWH�� HVVH�

FRPEXVWtYHO� FRQVLVWH� GH� KLGURFDUERQHWRV� DOLIiWLFRV�� UHIRUoDGR� FRP� LVR�RFWDQR� RX�

KLGURFDUERQHWRV� DURPiWLFRV� FRPR� WROXHQR� H� EHQ]HQR�� SDUD� DXPHQWDU� D� VXD� RFWDQDJHP�� 2V�

TXDWUR� SULQFLSDLV� JUXSRV� GH� FRQVWLWXLQWHV� GD� JDVROLQD� VmR� DV� ROHILQDV�� RV� DURPiWLFRV�� DV�

SDUDILQDV� H� RV� QDIWHQRV� $LQGD�� HVVD� PLVWXUD� GH� KLGURFDUERQHWRV� SRGH� FRQWHU� DOJXQV�

FRQWDPLQDQWHV��FRPR�HQ[RIUH��QLWURJrQLR��R[LJrQLR�H�FHUWRV�PHWDLV��'(0,5%$6��������

$�FRPSRVLomR� WtSLFD�GH�KLGURFDUERQHWRV�QD�JDVROLQD� ���YROXPH��p�D� VHJXLQWH�������

DOFDQRV�� ����� DOFHQRV�� ������� LVR�DOFHQRV�� ����� FLFOR�DOFDQRV� H� ������� DURPiWLFRV� �����

�����EHQ]HQR���$�7DEHOD���DSUHVHQWD�XP�DSDQKDGR�JHUDO�GRV�FRPSRVWRV�WtSLFRV�GD�JDVROLQD�

7DEHOD�� ± &RPSRVLomR�WtSLFD�GD�JDVROLQD

1RPH�JHUDO ([HPSORV &RPSRVLomR����HP�SHVR�

$OLIiWLFR��FDGHLD�OLQHDU +HSWDQR �����

$OLIiWLFR��UDPLILFDGR ,VR�RFWDQR �����

$OLIiWLFR��FtFOLFR &LFORSHQWDQR �����

$URPiWLFR (WLO�EHQ]HQR �����

)217(��'HPLUEDV��������

$V�SULQFLSDLV�FDUDFWHUtVWLFDV�GD�JDVROLQD�VmR�GHQVLGDGH��SUHVVmR�GH�YDSRU��DOFDQFH�GH�

GHVWLODomR�� Q~PHUR� RFWDQR� H� FRPSRVLomR� TXtPLFD�� $� GHQVLGDGH� GD� JDVROLQD� SRGH� YDULDU� GH

����������NJ�/�� H�VXD�YRODWLOLGDGH�p�PDLRU�TXH�D�GR�yOHR�GLHVHO�H�GR�TXHURVHQH��GHYLGR�DRV�

VHXV�FRQVWLWXLQWHV�GH�EDVH�H�DGLWLYRV�DGLFLRQDGRV�j�PHVPD��

$GLWLYRV� H� DJHQWHV� GH� PLVWXUD� VmR� DGLFLRQDGRV� j� PLVWXUD� GH� KLGURFDUERQHWRV� SDUD�

DXPHQWDU� D� GHVHPSHQKR� H� D� HVWDELOLGDGH� GD� JDVROLQD�� SRGHQGR� LQFOXLU� DQWLGHWRQDQWHV��



ϭϯ

DQWLR[LGDQWHV��GHVDWLYDGRUHV�GH�PHWDO��UHPRYHGRUHV�GH�FKXPER��DJHQWHV�DQWLIHUUXJHP��DJHQWHV�

DQWL�JHOR��OXEULILFDQWHV��GHWHUJHQWHV�H�FRUDQWHV��$13��������

1R�%UDVLO��VmR�FRPHUFLDOL]DGDV�GXDV�GLIHUHQWHV�FDWHJRULDV�GH�JDVROLQD��$�JDVROLQD�WLSR�

µ$¶��TXH�QmR�SRVVXL�DGLomR�GH�HWDQRO�H�p�YHQGLGD�SHORV�SURGXWRUHV�H�LPSRUWDGRUHV�GH�JDVROLQD��

H� D� JDVROLQD� WLSR� µ&¶�� TXH� p� YHQGLGD� DRV� SRVWRV� UHYHQGHGRUHV� H�� SRU� FRQVHTXrQFLD�� DR�

FRQVXPLGRU� ILQDO�� H� SRVVXL� FRPR� DGLWLYR� HP� VXD� FRPSRVLomR� ���� GH� HWDQRO� DQLGUR�

FRPEXVWtYHO��$13���������

����� ÏOHR�'LHVHO

6HJXQGR� 'HPLUEDV� �������� R� yOHR� GLHVHO�� MXQWDPHQWH� FRP� D� JDVROLQD�� p� XP� GRV�

FRPEXVWtYHLV� PDLV� XWLOL]DGRV� SDUD� YHtFXORV� DXWRPRWRUHV� QD� DWXDOLGDGH�� (VVH� p� GHULYDGR� GR�

SHWUyOHR��REWLGR�SRU�PHLR�GD�GHVWLODomR�GR�yOHR�FUX�H[WUDtGR�GD�EDVH�URFKRVD�H�p�FRPSRVWR�SRU�

KLGURFDUERQHWRV� FRP� FDGHLDV� TXH� YDULDP� GH� �� D� ��� iWRPRV� GH� FDUERQR�� DVVLP� FRPR� XPD�

PHQRU�TXDQWLGDGH�GH�HQ[RIUH��QLWURJrQLR��R[LJrQLR�H�FRPSRVWRV�PHWiOLFRV�

2V�KLGURFDUERQHWRV�SUHVHQWHV�QR�yOHR�GLHVHO�YDULDP�HQWUH�DOFDQRV��QDIWHQRV��ROHILQDV�H�

DURPiWLFRV�� $LQGD�� RXWUDV� VXEVWkQFLDV� VmR� DGLFLRQDGDV� D� HVVH� FRPEXVWtYHO�� YLVDQGR� XPD�

PHOKRULD� HP� VXDV� FDUDFWHUtVWLFDV� FRPR� EDL[D� FRQFHQWUDomR� GH� HQ[RIUH� H� FRPSRVWRV�

DURPiWLFRV�� ERD� TXDOLGDGH� GH� LJQLomR�� SURSULHGDGHV� FRUUHWDV� SDUD� FOLPDV� IULRV�� EDL[D�

FRQFHQWUDomR�GH�SROXHQWHV��EHP�FRPR�D�GHQVLGDGH��YLVFRVLGDGH�H�SRQWR�GH�HEXOLomR�FRUUHWRV�

�'(0,5%$6��������

([LVWHP� GLIHUHQWHV� JUDXV� GR� FRPEXVWtYHO� GLHVHO�� TXH� GHSHQGHP� GR� XVR� SDUD� R� TXDO�

HVVHV�VHUmR�GHVWLQDGRV��$VVLP�FRPR�D�JDVROLQD��R�yOHR�GLHVHO�QmR�p�XPD�VXEVWkQFLD�VLPSOHV�H�

VLP� XPD� PLVWXUD� GH� YiULRV� FRPSRQHQWHV� GHULYDGRV� GR� SHWUyOHR�� FDGD� XP� FRP� GLIHUHQWHV�

SURSULHGDGHV�TXtPLFDV�H� ItVLFDV��$V�FDUDFWHUtVWLFDV�PDLV� LPSRUWDQWHV�GR GLHVHO�VmR�R�Q~PHUR�

FHWDQR��D�YRODWLOLGDGH�H�D�YLVFRVLGDGH��'(0,5%$6��������

$WXDOPHQWH��QR�PHUFDGR�QDFLRQDO��VmR�FRPHUFLDOL]DGRV�GRLV�WLSRV�GH�yOHR�GLHVHO�SDUD�

XVR�URGRYLiULR��6���H�6�����RV�TXDLV�GLIHUHP�HQWUH�VL�SHOD�TXDQWLGDGH�GH�HQ[RIUH�SUHVHQWH�HP�

VXD�FRPSRVLomR�����SSP�H�����SSP�UHVSHFWLYDPHQWH���$13���������$LQGD��FRQIRUPH�D�/HL�Q��

�������� GH ��� GH� PDUoR� GH� ������ H� D� 5HVROXomR� 1�� �� GR� &RQVHOKR� 1DFLRQDO� GH� 3ROtWLFD�

(QHUJpWLFD��&13(��GH����GH�QRYHPEUR�GH�������WRUQRX�VH�REULJDWyULD��D�SDUWLU�GH����GH�PDUoR�

GH�������D�DGLomR�GH�����GH�ELRGLHVHO��yOHR�YHJHWDO�WUDQVHVWHULILFDGR��QD�FRPSRVLomR�GR�yOHR�

GLHVHO�YHQGLGR�QR�%UDVLO�



ϭϰ

����� $�LPSRUWkQFLD�GRV�FRPEXVWtYHLV�OtTXLGRV�GHULYDGRV�GR�SHWUyOHR

2�SHWUyOHR�H�VHXV�GHULYDGRV�RFXSDP�DWXDOPHQWH�R�SULPHLUR�OXJDU�QR UDQNLQJ�GH�IRQWHV�

HQHUJpWLFDV�PDLV�XWLOL]DGDV�QR�FHQiULR�PXQGLDO��VXSULQGR�FHUFD�GH�����GD�GHPDQGD�WRWDO�GH�

HQHUJLD��$13���������$VVLP��R SHWUyOHR�SRVVXL� LPSRUWDQWH�SDSHO�QDV�SROtWLFDV�LQWHUQDV�H�QDV�

UHODo}HV�LQWHUQDFLRQDLV��GHYLGR�DR�VHX�DOWR�YDORU�HQHUJpWLFR�H�WDPEpP�SRU�VHU�XPD�IRQWH�QmR�

UHQRYiYHO��LQIOXHQFLDQGR�R�VHWRU�HFRQ{PLFR�WDQWR�SDUD�RV�SDtVHV�TXH�SRVVXHP�UHVHUYDV�FRPR�

SDUD�RV�TXH�QmR�SRVVXHP��$13��������

6HJXQGR�GDGRV�DSUHVHQWDGRV�QR�DQXiULR�HVWDWtVWLFR�GD�$13���������R�%UDVLO�p�R�VpWLPR�

PDLRU� FRQVXPLGRU�GH�SHWUyOHR� FRP������GR� WRWDO�PXQGLDO�� ILFDQGR�DWUiV�DSHQDV�GH� JUDQGHV�

SRWrQFLDV� FRPR� (VWDGRV� 8QLGRV� H� &KLQD�� $LQGD�� HP� ����� IRUDP� FRPHUFLDOL]DGRV� QR� SDtV�

DSUR[LPDGDPHQWH������PLOK}HV�GH�Pñ�GH�yOHR�GLHVHO�H������PLOK}HV�GH�Pñ�GH�JDVROLQD� µ&¶��

FDUDFWHUL]DQGR�XP�DXPHQWR�GH����H����PLOK}HV�GH�Pñ��QD�~OWLPD�GpFDGD��SDUD�R�yOHR�GLHVHO�H�D�

JDVROLQD��UHVSHFWLYDPHQWH�

��� %,2',(6(/

%LRGLHVHO�p�R�QRPH�GDGR�DR�yOHR�YHJHWDO�WUDQVHVWHULILFDGR��TXH�SRGH�YLU�D�VHU�XWLOL]DGR�

FRPR� FRPEXVWtYHO� HP� PRWRUHV� GH� FLFOR� GLHVHO�� 3RVVXL� XPD� QDWXUH]D� UHQRYiYHO� H� PHQRV�

SROXHQWH�� ID]HQGR� FRP� TXH� VXUMD� XP� JUDQGH� LQWHUHVVH� QR� XVR� GH� yOHRV� YHJHWDLV� SDUD� D�

SURGXomR�GH�ELRGLHVHO��HP�RSRVLomR�DR�GLHVHO�FRQYHQFLRQDO��TXH�p�XP�FRPEXVWtYHO�IyVVLO�TXH�

SRGH�VHU�HVJRWDGR��'(0,5%$6��������

&RQIRUPH� DSUHVHQWDGR� SRU� 'HPLUEDV� �������� RV� yOHRV� YHJHWDLV� VmR� FRQYHUWLGRV� HP�

pVWHUHV�HWtOLFRV�RX�PHWtOLFRV�DWUDYpV�GH�XP�SURFHVVR�GH�WUDQVHVWHULILFDomR�QD�SUHVHQoD�GH�XP�

FDWDOLVDGRU�� WHQGR� FRPR� REMHWLYR� D� GLPLQXLomR� GD� YLVFRVLGDGH� GR� yOHR� DVVLP� FRPR� D�

WUDQVIRUPDomR� GD� HVWUXWXUD� PROHFXODU� JUDQGH� H� UDPLILFDGD� GRV� ELR�yOHRV� HP� PROpFXODV�

PHQRUHV��GH�FDGHLD�OLQHDU��FRPR�p�QHFHVViULR�SDUD�PRWRUHV�FRPXQV�GH�FRPEXVWmR�D�GLHVHO��$V�

FDUDFWHUtVWLFDV� LPSRUWDQWHV� GRV� pVWHUHV� GH� ELRGLHVHO� VmR� VXDV� SURSULHGDGHV� ItVLFDV� H GH�

FRPEXVWtYHO��FRPR�GHQVLGDGH��YLVFRVLGDGH��YDORU�GH�LRGR��YDORU�GH�iFLGR��SRQWR�GH�WXUYDomR��

SRQWR�SXUR��FDORU�EUXWR�GH�FRPEXVWmR�H�YRODWLOLGDGH��

2� ELRGLHVHO� WHP� GHVYDQWDJHP� HP� UHODomR� DR� GLHVHO� SRU� SURGX]LU� SRWrQFLD� H� WRUTXH�

OLJHLUDPHQWH�PHQRUHV�� ID]HQGR�FRP�TXH�VH�FRQVXPD�PDLV�FRPEXVWtYHO��SRUpP�p�XPD�RSomR�

PHOKRU� HP� WHUPRV� GH� WHRU� GH� HQ[RIUH�� SRQWR� GH� IXOJRU�� FRQWH~GR� DURPiWLFR� H�

ELRGHJUDGDELOLGDGH�� (FRQRPLFDPHQWH�� R� ELRGLHVHO� p� GXDV� YH]HV� PDLV� FDUR� TXH� R� GLHVHO� GH�



ϭϱ

SHWUyOHR��GHYLGR��SULQFLSDOPHQWH��DR�DOWR�SUHoR�GD�PDWpULD�SULPD��3RUpP��R�FXVWR�GH�ELRGLHVHO�

SRGH� YDULDU� FRQIRUPH� GLYHUVRV� IDWRUHV�� FRPR� iUHD� JHRJUiILFD�� YDULDELOLGDGH� QD� SURGXomR�

DJUtFROD�GH�HVWDomR�SDUD�HVWDomR��SUHoR�GR�SHWUyOHR�EUXWR��HQWUH�RXWURV��'(0,5%$6��������

$�SULQFLSDO�UD]mR�SHOR�SUHoR�HOHYDGR�GR�ELRGLHVHO�VHULD�R�IDWR�GH�TXH�D�PDLRU�SDUWH�GR�

PHVPR� p� DWXDOPHQWH� SURGX]LGD� DWUDYpV� yOHR� GH� VRMD�� SURGXWR� TXH� SRVVXL� SDSHO� QR� VHWRU�

DOLPHQWtFLR��WRUQDQGR�GLItFLO�TXH�D�SURGXomR�GHVVH�FRPEXVWtYHO�VHMD�IHLWD�FRP�EDL[R�FXVWR��1R�

HQWDQWR�� R ELRGLHVHO� SRGH� VHU� SURGX]LGR� D� SDUWLU� GH� RXWUDV� PDWpULDV�SULPDV�� LQFOXLQGR� VHER�

ERYLQR��EDQKD�GH�SRUFR��UHVtGXRV�GH�UHVWDXUDQWHV�H�JRUGXUD�DPDUHOD��RX�VHMD��JRUGXUDV�H�yOHRV�

EDUDWRV� H� GH� JUDQGH� GLVSRQLELOLGDGH�� R� TXH� DX[LOLDULD� QR� GHFDLPHQWR� HFRQ{PLFR�GR�PHVPR��

&RQWXGR�� R� SUREOHPD� FRP� R� XVR� GHVVHV� yOHRV� H� JRUGXUDV� GH� EDL[R� FXVWR� YHP� HP� VHX�

SURFHVVDPHQWR��YLVWR�TXH�HOHV�JHUDOPHQWH�FRQWrP�JUDQGHV�TXDQWLGDGHV�GH�iFLGRV�JUD[RV�OLYUHV�

TXH� QmR� SRGHP� VHU� FRQYHUWLGRV� HP�ELRGLHVHO� XVDQGR�XP� FDWDOLVDGRU� DOFDOLQR� �'(0,5%$6��

������

2� ELRGLHVHO� p� XP� FRPEXVWtYHO� OtTXLGR� DOWHUQDWLYR� DPELHQWDOPHQWH� DPLJiYHO� TXH��

HILFLHQWHPHQWH� YDORUL]DGR� SDUD� ILQV� HQHUJpWLFRV�� SRGHULD� EHQHILFLDU� QmR� DSHQDV� R� PHLR�

DPELHQWH��PDV�WDPEpP�D�SRSXODomR�ORFDO��SRWHQFLDOPHQWH�JHUDQGR�HPSUHJRV�H�SURYHQGR�XPD�

RSomR�HQHUJpWLFD�SDUD�RV�YHtFXORV�GDV�FRPXQLGDGHV�UXUDLV��'(0,5%$6��������

1R� %UDVLO�� D� SURGXomR� GHVVH� FRPEXVWtYHO� UHQRYiYHO� YHP� DXPHQWDQGR� DQXDOPHQWH��

&RPR�H[HPSOR��D�SURGXomR�QR�DQR�GH������IRL�������VXSHULRU�j�GR�DQR�GH�������DWLQJLQGR�

���� PLOK}HV� GH� Pñ�� 1D� YLVmR� HVWDGXDO�� R� 5LR� *UDQGH� GR� 6XO� DLQGD� p� R� PDLRU� SURGXWRU� GH�

ELRGLHVHO��VHQGR�UHVSRQViYHO�SHOD�SURGXomR�GH�������GR�WRWDO�QDFLRQDO��3RUpP��D�SURGXomR�GH�

ELRGLHVHO� QR� %UDVLO� DLQGD� DSUHVHQWD� ODFXQDV�� YLVWR� TXH�� HP� ������ R� SDtV� SRVVXtD� XPD�

FDSDFLGDGH� QRPLQDO� GH� SURGXomR� GH� ���� PLOK}HV� GH� Pñ�� DR� SDVVR� TXH� D� SURGXomR� UHDO� IRL�

DSHQDV�������GD�FDSDFLGDGH�WRWDO��$13��������

��� 32/8,d2�'2�62/2

8P� SROXHQWH� p� GHILQLGR� SRU� TXDOTXHU� VXEVWkQFLD� QRFLYD� DR�PHLR� DPELHQWH� TXH� VHMD�

WUDQVSRUWDGD� LQWHQFLRQDO� RX� DFLGHQWDOPHQWH� SDUD� R� VROR�� $� FDWHJRUL]DomR� GRV� SROXHQWHV��

VHJXQGR� VXDV� SURSULHGDGHV� ItVLFDV� H� TXtPLFDV� SRGH� DX[LOLDU� QD� VHOHomR� GH� PpWRGRV� PDLV�

DGHTXDGRV�GH�WUDWDPHQWR�H�UHPHGLDomR�SDUD�R�VROR�FRQWDPLQDGR��2EYLDPHQWH��IDWRUHV�FRPR�D�

HVFDOD�GH�SROXLomR�H UHVWULo}HV� ILQDQFHLUDV�SRGHP� LQWHUIHULU� H�RX�PRGLILFDU� DV� HVWUDWpJLDV�GH�

UHPHGLDomR��0,56$/��������



ϭϲ

5HVXOWDGRV� GH� DPRVWUDJHP� H� LQYHVWLJDomR� TXtPLFD� IRUQHFHP� LQIRUPDo}HV� SDUD�

GHWHUPLQDU� DV� GLPHQV}HV� HVSDFLDLV� GD� FRQWDPLQDomR�� SRGHQGR�VH� HQWmR� FODVVLILFi�ODV� FRPR�

SROXLomR� ORFDOL]DGD� H� SROXLomR� GLIXVD�� 2V� FDVRV� GH� SROXLomR� ORFDOL]DGD� VmR� UHVXOWDQWHV� GH�

DFLGHQWHV� FRP� GHUUDPDPHQWRV�� RQGH� VH� FRQKHFH� R� PDWHULDO� GHUUDPDGR� H� RV� ULVFRV� VmR�

PLQLPL]DGRV� FDVR� PHGLGDV� UiSLGDV� VHMDP� DGHTXDGDPHQWH� WRPDGDV�� &RQVLGHUD�VH� WDPEpP�

FDVRV� GH� SROXLomR� ORFDOL]DGRV� YD]DPHQWRV� GH� WDQTXHV�� DWHUURV� VDQLWiULRV� RX� LQVWDODo}HV�

LQGXVWULDLV�DQWLJDV��RX�VHMD��FDVRV�HP�TXH�IRQWH�GH�SROXLomR�p�FRQKHFLGD�H�D�FRQFHQWUDomR�GR�

SROXHQWH�GLPLQXL�FRQIRUPH�R�DXPHQWR�GD�GLVWkQFLD�GD�IRQWH��0,56$/��������

-i� HP� FDVR� GH� SROXLomR� GLIXVD�� DV� GLPHQV}HV� GH� WUDQVSRUWH� H� GLIXVmR� GHSHQGHP� GD�

VDWXUDomR�GR�VROR�H�GH�VHX�FDUiWHU�KLGUiXOLFR�H�OLWROyJLFR��YLVWR�TXH�RV�SROXHQWHV�TXH�HQWUDP�QR�

VROR� WHQWDUmR� VH� HVSDOKDU� QDV� GLUHo}HV� KRUL]RQWDO� H� YHUWLFDO��4XDQGR�RV�PHVPRV� FKHJDP�DR�

OHQoRO�IUHiWLFR��D�GLPHQVmR�GD�SROXLomR�SDVVDUi�D�GHSHQGHU�GR�FDUiWHU�OLWROyJLFR�GR�DTXtIHUR��

6HQGR� DVVLP�� FRQWDPLQDQWHV� TXH� YrP� VH� LQILOWUDQGR� H� DFXPXODQGR� QR� VROR� SRU� ORQJRV�

SHUtRGRV�� WHQGHP�D� IRUPDU�SROXLo}HV�GH� HOHYDGD�HVFDOD�TXH�SRGHP�VH� HVWHQGHU�SRU� HQRUPHV�

GLPHQV}HV� HVSDFLDLV�� DV� TXDLV� QmR� VmR� ORFDOL]DGDV� RX� FDUDFWHUL]DGDV� SRU� SDGU}HV� GH� IRQWH� H�

IOX[R�� ID]HQGR� FRP� TXH� D� FDUDFWHUL]DomR�� PDSHDPHQWR� H� UHPHGLDomR� QHFHVVLWHP� GH�

SODQHMDPHQWR�PDLV�GHWDOKDGR�H�PDLRU�Q~PHUR�GH�LQVWDODo}HV�WpFQLFDV�GR�TXH�FDVRV�ORFDOL]DGRV�

�0,56$/��������

����� &RQWDPLQDomR�GR�VROR�FRP�FRPEXVWtYHLV

$� FRQWDPLQDomR� GH� VROR� SRU� FRPEXVWtYHLV� YHP� VHQGR� FDGD� YH]� PDLV� UHFRUUHQWH� QR�

FHQiULR�PXQGLDO��VHMD�HVVD�SRU�PHLR�GH�JUDQGHV�GHUUDPDPHQWRV��RX�VLPSOHV�YD]DPHQWRV��(VVHV�

YD]DPHQWRV� JHUDOPHQWH� RFRUUHP� D� SDUWLU� GH� WDQTXHV� VXEWHUUkQHRV� GH� DUPD]HQDPHQWR� H�

WXEXODo}HV� SUHVHQWHV� QRV� SRVWRV� GH� FRPEXVWtYHO� GHYLGR� D� IDOKDV� HVWUXWXUDLV�� LQVWDODo}HV�

LQDGHTXDGDV� H�� SULQFLSDOPHQWH�� j� FRUURVmR� H� UDFKDGXUDV� HP� WDQTXHV� H� WXEXODo}HV�

�7,%857,86� HW� DO��� ������� 7HQGR� HP� YLVWD� D� HQRUPH� TXDQWLGDGH� GHVVH� WLSR� GH�

HVWDEHOHFLPHQWR�TXH�HVWmR�HP�IXQFLRQDPHQWR��FHUFD�GH����PLO�DSHQDV�HP�WHUULWyULR�EUDVLOHLUR��

VHJXQGR�D�$13���RV�YD]DPHQWRV�VH�HQFRQWUDP�HQWUH�DV�SULQFLSDLV�IRQWHV�GH�FRQWDPLQDomR�HP�

FHQWURV� XUEDQRV� �-$&48(6� HW� DO��� ������� UHVXOWDQGR� HP� IRQWHV� SHUVLVWHQWHV� GH� SROXLomR�

�)257(�HW�DO���������*8('(6�HW�DO����������6HQGR�DVVLP��p�FRPXP�D�GHWHFomR�GH�FRPSRVWRV�

GR�SHWUyOHR�FRPR�FRQWDPLQDQWHV�HP�VRORV��VHGLPHQWRV�H�iJXDV�VXEWHUUkQHDV��-$&48(6�HW�DO���

������:((/,1.�HW�DO���������



ϭϳ

1R� FHQiULR� EUDVLOHLUR�� HVWXGR� GD� &RPSDQKLD� $PELHQWDO� GR� (VWDGR� GH� 6mR� 3DXOR�

�&(7(6%�� ������ DSRQWRX� TXH� ���� GH� WRGRV� RV� FDVRV� GH� FRQWDPLQDomR� RFRUULGRV� QDTXHOH�

HVWDGR� GHVGH� ����� �������� IRUDP� SURYHQLHQWHV� GH� DWLYLGDGHV� GH� SRVWRV� GH� FRPEXVWtYHLV��

6LWXDomR�HVVD��VHPHOKDQWH�j�RFRUULGD�QR�(VWDGR�GH�0LQDV�*HUDLV��0*���RQGH�����GDV�iUHDV�

FRQWDPLQDGDV�IRUDP�UHODFLRQDGDV�D�HVVH�WLSR�GH�IRQWH��)XQGDomR�(VWDGXDO�GR�0HLR�$PELHQWH�

� 0*���������1R�5LR�*UDQGH�GR�6XO��56���R�yUJmR�DPELHQWDO�JD~FKR��)XQGDomR�(VWDGXDO�GH�

3URWHomR�$PELHQWDO�+HQULTXH�/XL]�5RHVVOHU�± )(3$0��VH�DWpP�PDLV�D�DFLGHQWHV�GH�JUDQGHV�

SURSRUo}HV� �*289(,$� H� 1$5'2&&,�� ������� 3RUpP�� VHJXQGR� HVWXGRV� IHLWRV� SRU� 6RDUHV�

�������� FHUFD�GH�����GRV�SRVWRV�GH� FRPEXVWtYHLV� QR�56� �FRP�H[FHomR�GRV� ORFDOL]DGRV� HP�

3RUWR�$OHJUH���VRIUHP�RX�Mi�VRIUHUDP�DOJXP�DFLGHQWH�GH�FRQWDPLQDomR�DPELHQWDO͘

$LQGD��YD]DPHQWRV�H�GHUUDPDPHQWRV�DFLGHQWDLV�SRGHP�RFRUUHU�GXUDQWH�D�H[SORUDomR��

SURGXomR�� UHILQR� H� WUDQVSRUWH� GH� SHWUyOHR� H� VHXV� GHULYDGRV� 1R� %UDVLO�� D� GLVWULEXLomR� GH�

SHWUyOHR�� GHULYDGRV� GH� SHWUyOHR� H� iOFRRO� HWtOLFR� p� IHLWD� SRU� PHLR� GH� ��� WHUPLQDLV�� WULQWD�

DTXDYLiULRV�H�YLQWH�H�GRLV�WHUUHVWUHV��WUH]H�UHILQDULDV��VHLV�FHQWURV�FROHWRUHV�GH�iOFRRO��H�YiULRV�

GXWRV� 2� FRPEXVWtYHO� p� WUDQVSRUWDGR� GRV� WHUPLQDLV� SDUD� R� UHVWR� GR� SDtV� SRU� PHLR� GH�

FDPLQK}HV�WDQTXH��RV�TXDLV�VmR�GLDULDPHQWH�DEDVWHFLGRV�FRP�JDVROLQD�H�yOHR�GLHVHO��SRGHQGR�

WDPEpP�DFDUUHWDU�HP�SHTXHQRV�YD]DPHQWRV�WDQWR�QR�SURFHVVR�GH�DEDVWHFLPHQWR��9,(,5$�HW�

DO����������TXDQWR�QR�GH�WUDQVSRUWH��Mi�TXH��PXLWDV�YH]HV��Ki�XPD�JUDQGH�GLVWkQFLD�HQWUH�R�ORFDO�

GH�H[WUDomR��DV�UHILQDULDV�H�RV�FHQWURV�GH�GLVWULEXLomR �3(5(,5$�H )(55(,5$��������

$� UHGXomR� GDV� FRQFHQWUDo}HV� GH� KLGURFDUERQHWRV� HP� PHLR� FRQWDPLQDGR� SRU�

YD]DPHQWRV� DFLGHQWDLV� GH� FRPEXVWtYHLV� OtTXLGRV� p� XP� JUDQGH� GHVDILR�� Mi� TXH� PpWRGRV�

TXtPLFRV� H� PHFkQLFRV� WrP� HILFiFLD� OLPLWDGD� H� SRGHP� VHU� FDURV�� GHYLGR� j� FRPSOH[D�

FRPSRVLomR� GRV� PHVPRV� 6HQGR� DVVLP�� GLYHUVDV� LQYHVWLJDo}HV� H[SORUDP� D� XWLOL]DomR� GH�

PLFURUJDQLVPRV� SDUD� GHFRPSRU� SURGXWRV� SURYLQGRV� GD� LQG~VWULD� SHWUROtIHUD�� FRP� UHVXOWDGRV�

SURPLVVRUHV� �$1'5(2//,� HW� DO��� ������ &+$&+,1$� 92521.29$ H %$./$129$��

������*+25(,6+,�HW�DO���������

��� 25*$1,6026�'2�62/2

6HJXQGR� 0LUVDO� �������� RV� RUJDQLVPRV� GR� VROR� VmR� XVXDOPHQWH� FODVVLILFDGRV� HP�

SURGXWRUHV�� FRQVXPLGRUHV� H GHFRPSRVLWRUHV�� FRQIRUPH� VXDV� DWLYLGDGHV� ELROyJLFDV�� 2V�

GHFRPSRVLWRUHV� VmR� UHVSRQViYHLV� SHOD� IRUPDomR� GD� EDVH� GD� FDGHLD� QXWULWLYD� HQWUH� RV� WUrV�

JUXSRV� SRLV�� DWUDYpV� GD� GHJUDGDomR�GH� UHVtGXRV� RUJkQLFRV�� OLEHUDP� DR� DPELHQWH� RV� UHFXUVRV�

SULPiULRV�XWLOL]DGRV�SHORV�SURGXWRUHV�SDUD�VLQWHWL]DU�PDWHULDO�QXWULWLYR�FRPSOH[R��TXH�SRU�VXD�



ϭϴ

YH]�VHUi�FRQVXPLGR�SHOR�JUXSR�GH�FRQVXPLGRUHV��7RGRV�RV�WUrV�JUXSRV�WUDEDOKDP�HP�FRQMXQWR�

SDUD�D�GLQkPLFD�GRV�SURFHVVRV�HGiILFRV��TXH�SRU�VXD�YH]�GHILQH�D�TXDOLGDGH�GR�VROR�

$� SUREOHPiWLFD� DFHUFD� GH� DFLGHQWHV� H� YD]DPHQWRV� GH� FRPEXVWtYHLV�� SULQFLSDOPHQWH�

DTXHOHV� GHULYDGRV� GR� SHWUyOHR�� HQJORED� RV� HIHLWRV� QHJDWLYRV� TXH� HVWHV� SRGHP� SURYRFDU� QRV�

DPELHQWHV��j�ELRWD�TXH�KDELWD�HVWHV�ORFDLV�H�H[HUFH�LQ~PHUDV�IXQo}HV�HFROyJLFDV�TXH�SHUPLWHP�

D�PDQXWHQomR�GRV� SUySULRV� HFRVVLVWHPDV� H�� REYLDPHQWH� DR� VHU� KXPDQR��1R� FDVR� GRV� VRORV��

HVWXGRV� UHSRUWDP� HIHLWRV� VREUH� D� IDXQD� �628=$ HW� DO��� ������ *2632'$5(.� H� 586,1��

������*2632'$5(.��3(75<6=$. H .2à2&=(.& HW�DO����������$LQGD��D�FRQWDPLQDomR�

SRU�KLGURFDUERQHWRV�SRGH�RFDVLRQDU�GHILFLrQFLDV�QD�JHUPLQDomR�GH�VHPHQWHV��QD�VREUHYLYrQFLD�

H� QR� FUHVFLPHQWR� GH� SODQWDV� �/$%8'� HW� DO��� ������ 1-2.8��$.,12/$ H� 7$,:2�� ������

%21$�HW�DO���������

$OpP� GR� HIHLWR� GLUHWR�� RV� KLGURFDUERQHWRV� GR� SHWUyOHR� SRGHP� VHU� LQFRUSRUDGRV� H�

ELRDFXPXODGRV� HP� WHFLGRV� ULFRV� HP� SURWHtQDV� H� JRUGXUDV� GD� IORUD� H� IDXQD� GR� VROR�� VHQGR�

WUDQVIHULGRV�DWUDYpV�GD�FDGHLD�DOLPHQWDU��SUHMXGLFDQGR�KXPDQRV�H�DQLPDLV��SDUD�RV�TXDLV�HVWHV�

FRPSRVWRV�DSUHVHQWDP�SRWHQFLDLV�Wy[LFRV�H�RX�PXWDJrQLFRV�H�FDUFLQRJrQLFRV��FRPR�p�R FDVR�

GR� EHQ]HQR�� TXH� YHP� VHQGR� UHFRQKHFLGR� DJHQWH� FDXVDGRU� GH� OHXFHPLD� HP� KXPDQRV�

�7,%857,86� HW� DO��� ������� $LQGD�� RXWUR� IDWRU� LPSRUWDQWH� D� VHU� FRQVLGHUDGR�� p� DGLomR� GH�

FRPSRVWRV� VLQWpWLFRV� H� QDWXUDLV� DRV� FRPEXVWtYHLV� �DGLWLYRV�� TXH� SRVVDP� SUHMXGLFDU D� DomR�

PLFURELDQD�H�LQWR[LFDU�VHUHV�YLYRV��%/2&+��������

(P�UHODomR�DR�ELRGLHVHO��PHVPR�TXH� VHXV�FRPSRQHQWHV� VHMDP PHQRV� Wy[LFRV H�PDLV�

ELRGHJUDGiYHLV�TXH�RV�KLGURFDUERQHWRV�GH�SHWUyOHR��R�ULVFR�j�ELRWD�DLQGD�p�FRQVLGHUiYHO FDVR�

KDMD�DOJXP�GHUUDPDPHQWR H�RX�YD]DPHQWR��GDGR�VHXV�SRWHQFLDLV�JHQRWy[LFRV H�PXWDJrQLFRV�

�/(0(�HW�DO���������

����� 0LFURELRWD�GR�VROR

2V� SULQFLSDLV� JUXSRV� GH� RUJDQLVPRV� SUHVHQWHV� HP� DEXQGkQFLD� QRV� VRORV� VmR� DV�

EDFWpULDV� H� RV� IXQJRV�� $V� EDFWpULDV� VmR� RUJDQLVPRV� SURFDULRWRV�� XVXDOPHQWH� DSUHVHQWDQGR�

HOHYDGDV�WD[DV�GH�UHSURGXomR��ID]HQGR�VH�SUHVHQWHV�HP�Q~PHURV�EDVWDQWH�HOHYDGRV�����������

P�����JHUDOPHQWH�QRV�ILOPHV�GH�iJXD�HP�WRUQR�GDV�SDUWtFXODV�GR�VROR��2�SDSHO�GDV�EDFWpULDV�QR�

VROR�p�EHP�DPSOR��(P�VXD�PDLRULD��EDFWpULDV�VmR�KHWHURWUyILFDV��SDUWLFLSDQGR�GRV�SURFHVVRV�GH�

GHFRPSRVLomR� GH� XPD� DPSOD� JDPD� GH� PDWHULDLV� RUJkQLFRV� VRE� YiULDV� FRQGLo}HV�� 2XWURV�

JUXSRV�VmR�DXWRWUyILFRV�� UHDOL]DQGR� IRWRVVtQWHVH� �FRPR�DV�FLDQREDFWpULDV���RX�TXLPLRVVtQWHVH�

�FRPR� DV� EDFWpULDV� QLWULILFDQWHV��� $LQGD�� RXWUDV� SURSULHGDGHV� VmR� REVHUYDGDV� VRPHQWH� HP�



ϭϵ

SRXFRV� JUXSRV� GH� EDFWpULDV�� FRPR� D� FDSDFLGDGH� GH� IL[DU� QLWURJrQLR�� SURGX]LU�PHWDQR�� HQWUH�

RXWUDV��025(,5$�H�6,48(,5$��������

2V�IXQJRV�WrP�FRPR�SULQFLSDO�FDUDFWHUtVWLFD�VXDV�HVWUXWXUDV�ILODPHQWRVDV��KLIDV���FRP�

GLkPHWUR�GH�FHUFD�GH�����D�����P�GH�GLkPHWUR��TXH�FUHVFHP�HP�XPD�UHGH�GHQVD��PLFpOLR���+i�

DLQGD�RV� IXQJRV�XQLFHOXODUHV��GHQRPLQDGRV�JHQHULFDPHQWH�GH� OHYHGXUDV��2V�PLFURUJDQLVPRV�

GHVVH� JUXSR� GHSHQGHP� GH� PDWHULDO� QXWULWLYR� VLQWHWL]DGR� SRU� RXWURV� RUJDQLVPRV� SDUD VXSULU�

VXDV� QHFHVVLGDGHV� GH� FDUERQR�� RX� VHMD�� VmR� KHWHURWUyILFRV�� H� YLYHP� SULQFLSDOPHQWH� QDV�

FDPDGDV�VXSHUILFLDLV�GR�VROR��SUHIHULYHOPHQWH�HP�FRQGLo}HV�iFLGDV��SRUpP�WDPEpP�SRGHP�VHU�

HQFRQWUDGRV�YLYHQGR�VLPELRWLFDPHQWH�HP�WHFLGRV�YHJHWDLV��&DVR�VH�HQFRQWUHP�HP�FRQGLo}HV�

IDYRUiYHLV�� RV� IXQJRV� SRGHP� VHU� UHVSRQViYHLV� SRU� DWp� ���� GD� PDWpULD� RUJkQLFD� GR� VROR�

�0,56$/��������

(VVHV�GRLV�JUXSRV�GH�PLFURUJDQLVPRV�VmR�RV�PDLRUHV�UHVSRQViYHLV�SHOD�WUDQVIRUPDomR�

GH� VXEVWkQFLDV� QR� VROR�� VHMDP�QDWXUDLV� RX� [HQRELyWLFDV�� FRPR�SRU� H[HPSOR�� D� GHJUDGDomR� H�

PLQHUDOL]DomR� GH� FRPSRVWRV� RUJkQLFRV�� R� TXH� FRQWULEXL� SDUD� R� HTXtOLEUR� GRV� HFRVVLVWHPDV�

�0,56$/���������$OJXQV�IDWRUHV�ID]HP�FRP�TXH�DV�EDFWpULDV�VHMDP�PDLV�FDSD]HV�GH�GHJUDGDU�

VXEVWkQFLDV�GR�TXH�RV� IXQJRV�� TXDLV� VHMD��XPD�PDLRU�GLYHUVLGDGH�H�YHUVDWLOLGDGH�PHWDEyOLFD�

�6$120,<$� H� 1$+$6�� ������� PDLRU� YHORFLGDGH� GH� FUHVFLPHQWR� H� PHQRUHV� H[LJrQFLDV�

QXWULFLRQDLV��&$5'262��76$,�H�1(9(6��������

$�PLFURELRWD�GRV�VRORV��DVVLP�FRPR�D�IDXQD�H�D�IORUD��SRGH�VRIUHU�LPSDFWRV�QHJDWLYRV�

GLUHWRV�GD�SUHVHQoD�GH�FRPEXVWtYHLV��HVSHFLDOPHQWH�DTXHOHV�REWLGRV�GR�SHWUyOHR��TXH�DIHWDP�D�

GLYHUVLGDGH��D�DEXQGkQFLD�H�D�HVWUXWXUD�GD�PLFURELRWD�GRV�VRORV��/,�HW�DO���������6+(1*�HW�DO���

������ $SHVDU� GH DOWRV� QtYHLV� GH� FRQWDPLQDomR� SRWHQFLDOPHQWH� GLPLQXtUHP� R� Q~PHUR� GH�

PLFURUJDQLVPRV�H�DOWHUDUHP�R�SHUILO�GDV�FRPXQLGDGHV�H�GRV�SURFHVVRV�PLFURELDQRV��0(<(5�

HW�DO����������Ki�PLFURUJDQLVPRV�GHQRPLQDGRV�KLGURFDUERQRFOiVWLFRV��RX�VHMD��TXH�SRVVXHP�D�

FDSDFLGDGH�GH�GHJUDGDU�KLGURFDUERQHWRV�GHULYDGRV�GR�SHWUyOHR��(VVHV�PLFURUJDQLVPRV��DOpP�

GH� FRQVHJXLUHP� VREUHYLYHU� DRV� LPSDFWRV� JHUDGRV� SHORV� SROXHQWHV�� SRGHP� XWLOL]DU� HVWHV�

FRPSRVWRV�FRPR�IRQWH�GH�FDUERQR�H�HQHUJLD�HP�FRQGLo}HV�GH�HVWUHVVH��/$%8'�HW�DO���������

&RQIRUPH�*UDG\� �������� D� GHJUDGDomR� GRV� FRPSRVWRV� [HQRELyWLFRV� RFRUUH� SRU� GXDV�

GLIHUHQWHV� FODVVHV� GH� PLFURUJDQLVPRV�� 2V� SULPiULRV� PHWDEROL]DP� D� VXEVWkQFLD� SULQFLSDO�

GLVSRQtYHO� QR� VLVWHPD�� HQTXDQWR� TXH� RV� VHFXQGiULRV� PHWDEROL]DP� DSHQDV� DTXHOHV� SURGXWRV�

SURYLQGRV�GH�VXEVWkQFLDV�PHWDEROL]DGDV�SHOR�SULPHLUR�JUXSR�

5DKPDQ� HW� DO�� ������� DSRQWDP TXH� D� FDSDFLGDGH� H� YHORFLGDGH� GD� PHWDEROL]DomR�

PLFURELROyJLFD� GRV� FRPSRVWRV� SROXHQWHV� SUHVHQWHV� QR� DPELHQWH� GHSHQGHP� GD� HVWUXWXUD�

TXtPLFD�H�GD�ELRGLVSRQLELOLGDGH�GRV�PHVPRV��ID]HQGR�HQWmR�FRP�TXH�DOJXQV�FRPSRVWRV�VHMDP�



ϮϬ

ELRGHJUDGDGRV�UDSLGDPHQWH�H�RXWURV�SHUVLVWDP�QR�DPELHQWH��$LQGD��R�VXFHVVR�GR�SURFHVVR�GH�

GHJUDGDomR�PLFURELDQD� LUi�GHSHQGHU�QmR�DSHQDV�GRV� IDWRUHV�DPELHQWDLV��PDV�REYLDPHQWH�GD�

GLYHUVLGDGH�JHQpWLFD�GD�PLFURELRWD��FRP�JHQHV�TXH�SRWHQFLDOPHQWH�FRGLILTXHP�FDUDFWHUtVWLFDV�

SDUD�D�PHWDEROL]DomR�GRV�SROXHQWHV�HP�VLWXDo}HV�GH�FRQWDPLQDomR��52-2��������

��� 7(&12/2*,$6�'(�5(0(',$d2

$V� WHFQRORJLDV� GH� UHPHGLDomR� VmR� WpFQLFDV�� VHMDP� HVVDV� TXtPLFDV�� ItVLFDV� RX�

ELROyJLFDV��TXH�VmR DSOLFDGDV�D ORFDLV�TXH�VRIUHUDP�DOJXP�WLSR�GH�FRQWDPLQDomR��JHUDOPHQWH�

VROR�RX�iJXD��YLVDQGR�D UHGXomR�GRV�WHRUHV�GH�FRQWDPLQDQWHV�GH�PRGR�TXH�HVWHV�VH�HQFRQWUHP�

HP QtYHLV�EDL[RV�R�VXILFLHQWH�SDUD�QmR� UHSUHVHQWDU� ULVFR�j VD~GH�KXPDQD��$OpP�GD�UHGXomR��

DOJXPDV WHFQRORJLDV�WDPEpP�REMHWLYDP�LPRELOL]DU�RX GLILFXOWDU D�GLVVHPLQDomR�GH�VXEVWkQFLDV�

QRFLYDV�DR�DPELHQWH �7$9$5(6��������

$� WRPDGD� ILQDO GH� GHFLVmR� HP� UHODomR� D� TXDO� WHFQRORJLD� GH� UHPHGLDomR� DSOLFDU� LUi�

GHSHQGHU� GH� DOJXQV� IDWRUHV� FRPR� D� HVFDOD� GH� SROXLomR�� R� QtYHO� GH� ULVFR� H� DV� UHVWULo}HV�

ILQDQFHLUDV�H�GH�WHPSR�QR�SURMHWR�GH�UHPHGLDomR��6H�HVWHV�IRUHP�IDYRUiYHLV��R�WUDWDPHQWR�GR�

VROR� SRGH� RFRUUHU� LPHGLDWDPHQWH� �LQ� VLWX��� RX� VHMD�� QR� SUySULR� ORFDO� HP� TXH� KRXYH� D�

FRQWDPLQDomR��&DVR�HVVD�RSomR�QmR�VHMD�SRVVtYHO��R�VROR�FRQWDPLQDGR�SRGH�VHU�WUDQVSRUWDGR�H�

GLVSRVWR� HP� XP� ORFDO� SUHSDUDGR� �H[� VLWX��� YLVDQGR� SULQFLSDOPHQWH� HYLWDU� D� SURSDJDomR� GD�

FRQWDPLQDomR �0,5%$6���������

$OpP�GD�FODVVLILFDomR�FRQIRUPH�R� ORFDO� HP�TXH�RFRUUHP�� DV� WpFQLFDV�GH� UHPHGLDomR�

WDPEpP�SRGHP�VHU�VHJUHJDGDV�GH�DFRUGR�FRP�D�QDWXUH]D�GDV�PHVPDV��HP�PpWRGRV�TXtPLFRV�H�

ItVLFRV��PpWRGRV�ELROyJLFRV��PpWRGRV�GH�IL[DomR��DUPD]HQDPHQWR�H�LPRELOL]DomR���PpWRGRV�GH�

GHVWUXLomR� WpUPLFD� 1D� )LJXUD� � HVWi� UHSUHVHQWDGR� XP� HVTXHPD� GDV� SULQFLSDLV� WpFQLFDV� GH�

UHPHGLDomR�XWLOL]DGDV�HP�FDGD�XP�GHVWHV�TXDWUR�JUXSRV�



Ϯϭ

)LJXUD�� ± 3ULQFLSDLV�WHFQRORJLDV�GH�UHPHGLDomR

)217(��$GDSWDGR�GH�0LUVDO �������

3DUD�D�DSOLFDomR�GRV�PpWRGRV�DSUHVHQWDGRV�DFLPD��SRGH�VH�QHFHVVLWDU�GLIHUHQWHV�WLSRV�

GH� ORFDLV�� YLVWR� TXH� DOJXQV� SRGHP� H[LJLU� LQVWDODo}HV� WpFQLFDV� HVSHFtILFDV� �WDQTXHV� H� OHLWRV�

SUHSDUDGRV��� RXWURV� SRGHP� VHU� DSOLFDGRV� QR� ORFDO� QD� FRQWDPLQDomR� �LQ� VLWX��� H� DLQGD� SDUD�

RXWURV� Ki� D� SRVVLELOLGDGH� GH� XVR� GH� WRGRV� RV� WUrV� PRGRV� RSHUDFLRQDLV� GH� UHPHGLDomR� 1D�

7DEHOD���HVWmR�UHSUHVHQWDGRV��JHQHULFDPHQWH� RV�PHOKRUHV�PRGRV GH�DSOLFDomR�SDUD�FDGD�XPD�

GDV�WpFQLFDV�DFLPD�PHQFLRQDGDV�



ϮϮ

7DEHOD�� ± 'LIHUHQWHV�PRGRV�RSHUDFLRQDLV�FRP�VXDV�WpFQLFDV�GH�UHPHGLDomR�FRUUHVSRQGHQWHV�

0RGR�RSHUDFLRQDO 7pFQLFD�GH�UHPHGLDomR�DGHTXDGD
,Q�VLWX ([WUDomR�D YiFXR��ODYDJHP

,Q�VLWX RX�HP�OHLWRV�SUHSDUDGRV $GVRUomR�GH�FDUERQR��WURFD�L{QLFD

,Q�VLWX RX�HP�WDQTXHV 'HFDSDJHP�WpUPLFD��GHFORUDomR��VROLGLILFDomR�GH�
FLPHQWR��YLWULILFDomR��VROLGLILFDomR�GH�FDO��
PLFURHQFDSVXODPHQWR�WHUPRSOiVWLFR

7RGDV��LQ�VLWX��HP�WDQTXHV�RX�HP�OHLWRV� 1HXWUDOL]DomR��R[LGDomR��ELRUUHPHGLDomR��WRGRV�RV�
PpWRGRV�

(P�OHLWRV�SUHSDUDGRV )RWyOLVH

(P�OHLWRV�SUHSDUDGRV�RX�HP�WDQTXHV 3UHFLSLWDomR��UHGXomR��DGVRUomR�GH�FDUERQR��WURFD�
L{QLFD

(P�WDQTXHV 3LUyOLVH��LQIUDYHUPHOKR��IRUQR�URWDWLYR��OHLWR�
IOXLGL]DGR��ODYDJHP

)217(��%RXOGLQJ��������DSXG�0LUVDO��������DGDSWDGR���

&RQIRUPH�DSUHVHQWDGR�QD�7DEHOD����REVHUYD�VH�TXH�WHFQRORJLDV�FRPR�H[WUDomR�D�YiFXR�

H� ODYDJHP� GR� VROR� VmR� IHLWDV� SULQFLSDOPHQWH� LQ� VLWX�� HQTXDQWR� WRGRV� RV� PpWRGRV� GH�

ELRUUHPHGLDomR� VmR� DGHTXDGRV� SDUD WRGRV� RV� PRGRV� RSHUDFLRQDLV�� IDWR� HVVH� LQWHUIHUH�

IRUWHPHQWH�QR�SODQHMDPHQWR�ILQDQFHLUR�GR�SURMHWR�GH�UHPHGLDomR��3RUpP��R�IDWRU�TXH�GHYH�VHU�

OHYDGR� PDLV� HP� FRQWD� p� D� HILFiFLD� GR� PpWRGR� HP� UHODomR� DR� WLSR� GH� FRQWDPLQDomR� TXH�

QHFHVVLWD�VHU�UHPHGLDGD�

����� %LRUUHPHGLDomR

(VWD� WpFQLFD� EDVHLD�VH�� IXQGDPHQWDOPHQWH�� QR� XVR� GH�PLFURUJDQLVPRV� GH� RFRUUrQFLD�

QDWXUDO� QR� VROR�� JHUDOPHQWH� EDFWpULDV� H� OHYHGXUDV�� FDSD]HV� GH� GHJUDGDU� PDWHULDLV� Wy[LFRV�

DWUDYpV�GH�VXDV�DWLYLGDGHV�PHWDEyOLFDV��$�ELRUUHPHGLDomR�p�XPD�yWLPD�RSomR�GH�HVFROKD�FRPR�

WpFQLFD� GH� GHVFRQWDPLQDomR�� SRLV� p� XP� PpWRGR� TXH�� XVXDOPHQWH�� UHVXOWD� QD� FRQYHUVmR� GH�

FRQWDPLQDQWHV�RUJkQLFRV��FRPR�GHULYDGRV�GH�SHWUyOHR RX�RXWURV�FRPEXVWtYHLV��HP�GLy[LGR�GH�

FDUERQR� H� iJXD��$OpP�GLVVR�� DOJXPDV�EDFWpULDV� VmR� FDSD]HV� GH� GLJHULU� XPD� DPSOD� JDPD�GH�



Ϯϯ

FRQWDPLQDQWHV�RUJkQLFRV�TXH�VmR�VHSDUDGRV�H�GHJUDGDGRV�GH�IRUPD�HILFD]�SRU�RXWUDV�WpFQLFDV�

GH�UHPHGLDomR �35<%872.�H�63,1.������� 0,5%$6��������1(8+$86(5�HW DO���������

$� ELRUUHPHGLDomR� WHP� LQ~PHUDV� DSOLFDo}HV�� LQFOXLQGR� D� OLPSH]D� GH iJXDV�

VXEWHUUkQHDV�� VRORV�� ODJRDV�� ODPDV� H IOX[RV� GH� UHVtGXRV� GH� SURFHVVR �%223$7+<�� ������

3DUD� HVVD� WpFQLFD� VHMD� HILFD]�� DOpP� GH� IDWRUHV� DPELHQWDLV� DGHTXDGRV�� QHFHVVLWD�VH

PLFURUJDQLVPRV�DSURSULDGRV��RX�VHMD� TXH�WrP�DV�FDSDFLGDGHV�ILVLROyJLFDV�H�PHWDEyOLFDV�SDUD�

GHJUDGDU�RV�SROXHQWHV��$�ELRUUHPHGLDomR�SRGH�VHU�IHLWD�QR�ORFDO��p�JHUDOPHQWH�PDLV�EDUDWD�H�RV�

LPSDFWRV� FDXVDGRV� QR� ORFDO� D� VHU� WUDWDGR� p� PtQLPD� WHQGR� PDLRU� DFHLWDomR� S~EOLFD

�%223$7+<��������52-2������� /9�HW�DO���������

(QWUHWDQWR�� XPD� GHVYDQWDJHP� GD� ELRUUHPHGLDomR� p� R� WHPSR� QHFHVViULR� SDUD�

GHJUDGDomR� FRPSOHWD� GR� FRQWDPLQDQWH�� YLVWR� TXH� SRGH� VHU� PDLV� GHPRUDGR� GR� TXH� RXWURV�

PpWRGRV�� (VWH� WHPSR� GHSHQGHUi� GR� ORFDO� RQGH� D� WpFQLFD� IRU� DSOLFDGD�� DR� SDVVR� TXH� DV�

WHFQRORJLDV� H[� VLWX VmR� QRUPDOPHQWH�PDLV� UiSLGDV� H�PDLV� HILFD]HV� TXH� RV� SURFHVVRV� LQ� VLWX

�0,5%$6�������� $OpP�GLVVR��D ELRUUHPHGLDomR QmR�SRGH�VHU�XWLOL]DGD�SDUD�TXDOTXHU�WLSR�GH�

FRQWDPLQDQWH��YLVWR�TXH�D�ELRGHJUDGDomR�GH�DOJXQV�SURGXWRV�TXtPLFRV FRPR PHWDLV�SHVDGRV H�

DOJXQV� FRPSRVWRV� FORUDGRV�� QmR� p� SRVVtYHO� 'HYLGR� j� QHFHVVLGDGH� GRV� PLFURUJDQLVPRV�

HQYROYLGRV�QD�ELRUUHPHGLDomR�GH�VH DGDSWDUHP jV�FRQGLo}HV�HVSHFtILFDV�GR�ORFDO��p�GH�VXPD�

LPSRUWkQFLD�D�UHDOL]DomR�GH HVWXGRV�HP�UHODomR�DR�PHLR�D�VHU�UHPHGLDGR��DQWHV�GHVVD�WpFQLFD�

VHU�LPSODQWDGD�

$�)LJXUD�� DSUHVHQWD�XP�HVTXHPD�GRV�SURFHVVRV�PDLV�FRPXQV�SDUD�D�ELRUUHPHGLDomR�

GH�VRORV�SROXtGRV�H�DV�UHODo}HV�TXH�RV�FRQHFWDP��

)LJXUD�� ± 'LDJUDPD�HVTXHPiWLFR�GDV�GLIHUHQWHV�WHFQRORJLDV�GH�ELRUUHPHGLDomR�

)217(��$GDSWDGR�GH�0UR]LN�H�3LRWURZVND�6HJHW��������

%LRUUHPHGLDĕĆŽ

,Q�VLWX ([�VLWX

%LRYHQWLODomR

/DQG�IDUPLQJ

&RPSRVWDJHP

%LRUUHDWRUHV

%LRILOWURV

3URMHWDGR3URMHWDGR,QWUtQVHFR

%LRDXPHQWDomR
$WHQXDomR�1DWXUDO

%LRHVWLPXODomR
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������� 7pFQLFDV�GH�ELRUUHPHGLDomR�H[�VLWX

$SHVDU� GH� VHUHP�PDLV� UiSLGDV� H� DSOLFiYHLV� D� XPD�PDLRU� JDPD�GH� FRQWDPLQDQWHV�� DV�

WHFQRORJLDV�GH�ELRUUHPHGLDomR�H[�VLWX VmR�PDLV�FDUDV�TXH�DV� WHFQRORJLDV� LQ�VLWX��H�SRGHP�jV�

YH]HV� QHFHVVLWDU� GH� SUp�WUDWDPHQWR� H� DOJXPDV� PHGLGDV� GH� SyV�WUDWDPHQWR�� SDUD� DOFDQoDU� D�

HILFiFLD�LGHDO��(VVDV�WpFQLFDV�FRQVLVWHP�HP�GRLV�PpWRGRV�SULQFLSDLV �0,5%$6��������

L� 7UDWDPHQWR� HP� IDVH� GH� ODPD� DTXL� R� VROR� p� UHWLUDGR� GR� ORFDO� GH� FRQWDPLQDomR� H�

HQFDPLQKDGR� D� XPD� LQVWDODomR� HVSHFtILFD�� RQGH� VHUi� PLVWXUDGR� FRP� iJXD� HP� WDQTXHV�

HVSHFLDLV�GHQRPLQDGRV�ELRUUHDWRUHV��3RVWHULRUPHQWH��DGLFLRQD�VH�R[LJrQLR� H�QXWULHQWHV�j�

PLVWXUD� IRUPDQGR� XP� VOXU ILQR�� $� WHPSHUDWXUD� H� DV� FRQFHQWUDo}HV� GH� QXWULHQWHV� H�

R[LJrQLR� VmR�FRQWURODGDV�YLVDQGR�SURSRUFLRQDU� DV�PHOKRUHV� FRQGLo}HV�SDUD� VXVWHQWDU� DV�

DWLYLGDGHV�ELROyJLFDV�GRV�RUJDQLVPRV��OHYDQGR�j�GHJUDGDomR�GRV�SROXHQWHV�

LL� 7UDWDPHQWR�HP�IDVH�VyOLGD� QHVWH�R�VROR�p�WUDWDGR�HP�FDQWHLURV�SUHSDUDGRV�DFLPD�GR�VROR��

HVSDOKDGR�RX�HP�SLOKDV DOWDV�� SRGHQGR�KDYHU� LQVHUomR�GH� DU�RX�DGLomR�GH�QXWULHQWHV�RX�

RXWURV�PDWHULDLV��FRPR�D�SDOKD��SDUD�IDFLOLWDU�D�FLUFXODomR�GH�DU�H�iJXD�QHFHVViULRV�SDUD�DV�

DWLYLGDGHV�ELROyJLFDV�GRV�PLFURUJDQLVPRV�

������� 7pFQLFDV�GH�ELRUUHPHGLDomR�LQ�VLWX

&DUDFWHUL]DP�VH SHOR� IDWR� GH� R� WUDWDPHQWR� RFRUUHU� QR� ORFDO� FRQWDPLQDGR�� VHP�

QHFHVVLGDGH�GH�WUDQVSRUWDU�R�VROR�SDUD�DOJXPD�SODQWD�RX�ORFDO�HVSHFtILFR��ID]HQGR�HQWmR�FRP�

TXH�VHMDP DV�WpFQLFDV�PDLV�EDUDWDV�GH�UHPHGLDomR�GR VROR��(VWDV�SRGHP�VHU�UHDOL]DGDV�FRP�D�

LQVHUomR�GH�DGLWLYRV�QR�VROR�D�ILP�GH�DFHOHUDU�D�ELRGHJUDGDomR�GRV�FRQWDPLQDQWHV� RX�DSHQDV�

SHOR�PRQLWRUDPHQWR�GD�DWLYLGDGH�PLFURELDQD�Mi�SUHVHQWH�QR�PHLR��$�ELRUUHPHGLDomR�LQ�VLWX p�

SULQFLSDOPHQWH� XWLOL]DGD� SDUD� R� WUDWDPHQWR� GH� FRPSRVWRV� RUJkQLFRV� VHPL�YROiWHLV� QmR�

KDORJHQDGRV��FRPR�yOHR�GLHVHO�H�yOHRV�SHVDGRV �:8�HW�DO���������

����������$WHQXDomR�QDWXUDO�PRQLWRUDGD

(VWD� WHFQRORJLD� UHSUHVHQWD� XP� FRQMXQWR� GH� SURFHVVRV� ItVLFRV�� TXtPLFRV� H� ELROyJLFRV�

VHP� LQWHUYHQomR� KXPDQD�� TXH� UHGX]HP� D� PDVVD�� WR[LFLGDGH�� PRELOLGDGH�� YROXPH� RX�

FRQFHQWUDomR� GH� FRQWDPLQDQWHV� QR� VROR�� $� ELRGHJUDGDomR� RFRUUH� SRU� PHLR� GD� DGDSWDomR�

QDWXUDO�GD�PLFURELRWD�QDWLYD�GR�VROR�j�SUHVHQoD�GR�FRQWDPLQDQWH��DVVLP�FRPR SRU SURFHVVRV�
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TXtPLFRV� H� ItVLFRV� �R[LGDomR�� OL[LYLDomR�� YRODWLOL]DomR�� TXH� SRGHP� WDPEpP� GLPLQXLU� D�

FRQFHQWUDomR�GR�SROXHQWH��<8�HW DO���������6$1726�HW�DO�������� /9�HW�DO���������

$�SULQFLSDO� YDQWDJHP�GHVVD� WpFQLFD�GH�ELRUUHPHGLDomR�p� D� UHGXomR�GRV� FXVWRV� WRWDLV�

HP�UHODomR�jV�WHFQRORJLDV�GH�ELRHVWLPXODomR�H�ELRDXPHQWDomR��GHVFULWDV�DEDL[R��R�TXH�VH�WRUQD�

DOJR�EDVWDQWH�UHOHYDQWH�SDUD�UHPHGLDomR�GH�iUHDV�LPSDFWDGDV�HP�SDtVHV�HP�GHVHQYROYLPHQWR�

RQGH� D� TXHVWmR� DPELHQWDO� p� IUHTXHQWHPHQWH� GHL[DGD� HP� VHJXQGR� SODQR� SRU� DXVrQFLD� GH�

UHFXUVRV�SDUD� HVWH� ILP��3RUpP��SRU�RXWUR� ODGR�� R� WHPSR�GH�SURFHVVR�DVVRFLDGR�j�$WHQXDomR�

1DWXUDO� 0RQLWRUDGD� p� JHUDOPHQWH� PDLRU� GR� TXH� DTXHOH� R� DVVRFLDGR� j� SURFHVVRV� GH�

ELRUUHPHGLDomR�LQ�VLWX RX�H[�VLWX �6$1726�HW�DO���������6,/9$ H &256(8,/������� :$1*

HW DO���������

����������%LRHVWLPXODomR�

&RQIRUPH� DSUHVHQWDGR� SRU� $GDPV� HW� DO�� ������� D ELRHVWLPXODomR� FRQVLVWH� HP� XPD�

DOWHUDomR�GR�DPELHQWH�RQGH�RV�PLFURUJDQLVPRV�HVWmR� LQVHULGRV�YLVDQGR�XPD�HVWLPXODomR�GD�

DWLYLGDGH� GRV�PHVPRV�� (VVD� DOWHUDomR� SRGH� VHU� UHDOL]DGD� SRU�PHLR� GD� DGLomR� GH� QXWULHQWHV�

OLPLWDQWHV�H� UHFHSWRUHV�GH�HOpWURQV��FRPR� IyVIRUR��QLWURJrQLR��R[LJrQLR�RX�FDUERQR��TXH�QmR�

HVWHMDP�HP�TXDQWLGDGH�VXILFLHQWH H�OLPLWHP�XPD�DWLYLGDGH�PLFURELDQD�PDLV�HILFLHQWH��$LQGD��

HVVD�WpFQLFD�SRGH�VHU�DSOLFDGD�SRU�PHLR�GD�RWLPL]DomR�GH�FRQGLo}HV�FRPR�S+�H�FRQWUROH�GH�

WHPSHUDWXUD�� 3DUD� TXH� D� ELRHVWLPXODomR� VHMD� HILFD]� p� QHFHVViULD� D� DYDOLDomR� WDQWR� GD�

FDSDFLGDGH� GH� GHJUDGDomR� LQWUtQVHFD� GD� PLFURELRWD� DXWyFWRQH� FRPR� GRV� SDUkPHWURV�

DPELHQWDLV� HQYROYLGRV� QD� FLQpWLFD� GR� SURFHVVR� LQ� VLWX �<8� HW DO��� ����� .$833,��

6,1..221(1�� 520$176&+8.�� ����� 6$<$5$� HW DO��� ����� 7$&&$5,� HW DO��� �����

$%('�HW DO���������

$� SULQFLSDO� YDQWDJHP� GHVVD� WHFQRORJLD� p� TXH� D� ELRUUHPHGLDomR� VHUi� UHDOL]DGD� SRU�

PLFURUJDQLVPRV�QDWLYRV�Mi�SUHVHQWHV��TXH�Mi�HVWmR�DGDSWDGRV�DR�DPELHQWH�H�EHP�GLVWULEXtGRV�

HVSDFLDOPHQWH� QD� VXEVXSHUItFLH�� 3RU� RXWUR� ODGR�� R� SULQFLSDO� GHVDILR� p� D� GLVWULEXLomR� GRV�

DGLWLYRV�GH�PRGR�FRP�TXH�HVWHV�HVWHMDP�XQLIRUPHPHQWH�GLVSRQtYHLV�SDUD�D�PLFURELRWD��6RORV�

PDLV�DUJLORVRV�H�LPSHUPHiYHLV�GLILFXOWDP�D�GLIXVmR�GRV DGLWLYRV�HP�WRGD�D�iUHD�DIHWDGD��DVVLP�

FRPR� IUDWXUDV� QD� VXEVXSHUItFLH� FULDP� FDPLQKRV� SUHIHUHQFLDLV H LPSHGHP� D� GLVWULEXLomR�

XQLIRUPH� GHVVHV� QXWULHQWHV�� $OpP� GLVVR�� RXWUD� GHVYDQWDJHP� LQGLUHWD� p� D� SRVVLELOLGDGH� GD

DGLomR�GH�FRPSRVWRV�WDPEpP�SURPRYHU�R�FUHVFLPHQWR�GH�PLFURUJDQLVPRV�KHWHURWUyILFRV�TXH�
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QmR� VmR� ELRGHJUDGDGRUHV� GR� SROXHQWH� SUHVHQWH�� FULDQGR DVVLP� XPD� FRPSHWLomR� HQWUH� D�

PLFURELRWD�LQGtJHQD�GR�VROR�D�VHU�WUDWDGR��<8�HW DO���������$'$06�HW�DO���������

����������%LRDXPHQWDomR

$�ELRDXPHQWDomR� p� HQWHQGLGD� FRPR� D� DGLomR� GH�PLFURUJDQLVPRV� GHJUDGDGRUHV� SDUD�

VXSOHPHQWDU�DV�SRSXODo}HV�LQGtJHQDV��SDUD R�FDVR�GHVWDV�QmR�DSUHVHQWDUHP�D�FDSDFLGDGH�PXLWR�

HOHYDGD�GH�GHJUDGDomR�GRV�FRQWDPLQDQWHV�RX�HVWHMDP�HP�HVWDGR�GH�HVWUHVVH�FRPR�UHVXOWDGR�GD�

UHFHQWH� FRQWDPLQDomR�� $LQGD�� D� ELRDXPHQWDomR� SRGH� VHU� XPD� RSomR� TXDQGR� VH� YLVD� XP�

DXPHQWR�QD�YHORFLGDGH�GR�SURFHVVR�GH�GHJUDGDomR�TXDQGR�D�PLFURELRWD�LQGtJHQD�GHJUDGDGRUD�

DSUHVHQWD� EDL[DV� GHQVLGDGHV� SRSXODFLRQDLV� �$'$06� HW� DO��� ������ 052=,.� H

3,2752:6.$�6(*(7��������

(P�FRQFRUGkQFLD�FRP $GDPV�HW�DO�� ��������R�VXFHVVR�GD ELRDXPHQWDomR�GHSHQGH�GR�

XVR�GH�LQyFXORV�TXH�FRQVLVWHP�HP�OLQKDJHQV�PLFURELDQDV�RX�FRQVyUFLRV�PLFURELDQRV�TXH�EHP�

DGDSWDGRV�DR�ORFDO�D�VHU�UHPHGLDGR��$�HILFLrQFLD�GRV�PLFURUJDQLVPRV�QmR�DXWyFWRQHV�GHSHQGH�

GD� FDSDFLGDGH� GH� FRPSHWLU� FRP�PLFURUJDQLVPRV� QDWLYRV�� WROHUDU� RX� UHVLVWLU� D� YiULRV� RXWURV�

IDWRUHV ELyWLFRV� H� DELyWLFRV TXH� SRVVDP� DIHWDU� VXD� SUROLIHUDomR�� DOpP� GD� KDELOLGDGH� GH�

DGDSWDomR�j HVWUXWXUD�TXtPLFD�H�FRQFHQWUDomR�GH�SROXHQWHV��2�DPELHQWH�ItVLFR��D�GHQVLGDGH�H�D�

QDWXUH]D� GD� SRSXODomR�PLFURELDQD� WDPEpP�GHYHP� VHU� OHYDGRV� HP� FRQVLGHUDomR� QD� WULDJHP�

GRV� PLFURUJDQLVPRV� D� VHUHP� DSOLFDGRV ;58%(572� HW DO��� ����� 0$5,$� HW DO��� �����

7$&&$5,�HW DO�������� :8�HW DO���������

8P�GRV�SUREOHPDV�UHODFLRQDGRV�j XWLOL]DomR�GD�ELRDXPHQWDomR�p�D�GLILFXOGDGH�GH�VH�

LQRFXODU�R�VROR�XQLIRUPHPHQWH�GH�PRGR�FRP�TXH�RV�PLFURUJDQLVPRV�DGHTXDGRV�HVWHMDP�EHP�

GLVWULEXtGRV� SRU� WRGRV� RV ORFDLV� GHVHMDGRV�� GLILFXOWDQGR� R� WUDWDPHQWR� HP� DPELHQWHV�

VXEVXSHUILFLDLV� 2V�VRORV�WrP�SRWHQFLDO�SDUD�R�WUDQVSRUWH�PLFURELDQR��PDV�D�DGHVmR�FHOXODU�j�

PDWpULD� RUJkQLFD� OLPLWD� IRUWHPHQWH� VXD� GLVWULEXLomR �052=,.� H� 3,2752:6.$�6(*(7��

������:8�HW�DO���������



Ϯϳ

� 0$7(5,$/ (�0e72'26

��� /2&$/�'(�(;(&8d2

2V H[SHULPHQWRV IRUDP UHDOL]DGRV QR�/DERUDWyULR�GH�0LFURELRORJLD�GD�8QLYHUVLGDGH�

)HGHUDO�GD�)URQWHLUD�6XO��&DPSXV &HUUR�/DUJR�56��

��� ,62/$'26�%$&7(5,$126

$V� EDFWpULDV� XWLOL]DGDV� QHVWH� WUDEDOKR� IRUDP� SUHYLDPHQWH� LVRODGDV� D� SDUWLU� GH�

H[SHULPHQWRV� GH� FRQWDPLQDomR� GR� VROR� FRP� yOHR� GLHVHO FRPHUFLDO�� UHDOL]DGRV� HP�

PLFURFRVPRV��2V�LVRODGRV�YrP�VHQGR�PDQWLGRV�HP�SODFDV�GH�3HWUL�FRQWHQGR�ÈJDU�3DGUmR�SDUD�

&RQWDJHP� �3&$�� VRE� UHIULJHUDomR� ��� �&��� $� FDGD� ��� GLDV� RV� LVRODGRV� VmR� UHSLFDGRV�� SDUD�

PDQXWHQomR��HP�QRYDV�SODFDV�GH�3&$��

2V�LVRODGRV�IRUDP�LQRFXODGRV�SRU�HVJRWDPHQWR�HP�SODFDV�GH�3&$�H�FXOWLYDGRV�D�����&�

SRU�������K��$�ELRPDVVD�EDFWHULDQD�SURGX]LGD�QDV�SODFDV�GH�3&$��FUHVFLPHQWR�EDFWHULDQR��IRL�

HPSUHJDGD�QRV�WHVWHV�GH�GHJUDGDomR�GH�FRPEXVWtYHLV�H�SURGXomR�GH�VXUIDFWDQWHV��1D�7DEHOD���

HVWmR� DSUHVHQWDGRV� RV� PLFURUJDQLVPRV� XWLOL]DGRV� FODVVLILFDGRV� FRQIRUPH� VXD� PRUIRORJLD�

FHOXODU�H�SHUILO�WLQWRULDO�GH�*UDP�

7DEHOD�� ±0LFURUJDQLVPRV�XWLOL]DGRV QHVWH�WUDEDOKR�

,VRODGR 0RUIRORJLD 7HVWH�GH�*UDP ,VRODGR 0RUIRORJLD 7HVWH�GH�*UDP

1,�� EDVWRQHWH � 1,��� EDVWRQHWH �

1,�� FRFR � 1,��� EDVWRQHWH �

1,�� EDVWRQHWH � 1,��� EDVWRQHWH �

1,��� EDVWRQHWH � 1,��� EDVWRQHWH �

1,���$ EDVWRQHWH � 1,���% EDVWRQHWH �

1,��� EDVWRQHWH � 1,���& EDVWRQHWH �

)217(��$XWRU�������

��� 35(3$52�'26�&20%867Ë9(,6

ÏOHR� GLHVHO� H� JDVROLQD� FRPHUFLDLV� IRUDP� DGTXLULGRV� HP� SRVWRV� GH� FRPEXVWtYHLV� GD�

UHJLmR�� H� R� ELRGLHVHO� HP� XPD� HPSUHVD� DJURLQGXVWULDO�� WDPEpP� UHJLRQDO�� (VWHULOL]DUDP�VH� RV�
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FRPEXVWtYHLV� SRU� ILOWUDomR� �PHPEUDQDV� GH� ����� ȝP�� H� DSyV�� DUPD]HQRX�VH� RV�PHVPRV� HP�

WHPSHUDWXUD� DPELHQWH�� DFRQGLFLRQDGRV� IUDVFRV�GH�YLGUR�HVWpUHLV� HQYROWRV HP�SDSHO� DOXPtQLR�

SDUD�HYLWDU�D�IRWR�R[LGDomR�

��� +$%,/,'$'(� '(*5$'$'25$� '(� &20%867Ë9(,6� (� 352'8d2� '(�

%,26685)$&7$17(6

����� 3UHSDUR�GR�LQyFXOR

3ODFDV�GH�3&$�FXOWLYDGDV�FRP�R�UHVSHFWLYR�LVRODGR�EDFWHULDQR�IRUDP�XWLOL]DGDV�SDUD�R�

SUHSDUR�GR�LQyFXOR��3DUD�WDQWR��FROHWRX�VH�D�ELRPDVVD�EDFWHULDQD�D�SDUWLU�GDV�SODFDV�GH�3&$�H�

HVWD� IRL� DGLFLRQDGD� D� PHLR� PLQHUDO� %XVKQHOO�+DVV� �FRPSRVLomR�� HP� J /���� VXOIDWR� GH�

PDJQpVLR�� ����� FORUHWR� GH� FiOFLR�� ������ IRVIDWR�PRQRSRWiVVLFR�� ����� IRVIDWR� GLSRWiVVLFR�� �����

QLWUDWR�GH�DP{QLR�������FORUHWR�IpUULFR��������S+�������2%,��$7$*$1$��$'(/(.(���������

GH�PDQHLUD�D� IRUPDU�XPD�VXVSHQVmR�EDFWHULDQD�FRP�GHQVLGDGH�ySWLFD�GH���������XQLGDGHV�D�

����QP��2'��� a����������HP�HVSHFWURIRW{PHWUR��0(<(5�HW�DO���������

(P�VHJXLGD��RV�IUDVFRV�FRQWHQGR�D�VXVSHQVmR�EDFWHULDQD�IRUDP�PDQWLGRV�D�����&�HP�

HVWXID� FRP� DJLWDomR� RUELWDO� ����� USP��� GXUDQWH� ��� K�� SDUD� RFRUUHU� D� H[DXVWmR� GDV� UHVHUYDV�

HQHUJpWLFDV�GDV�EDFWpULDV��&(548(,5$�HW�DO����������(VWDV�VXVSHQV}HV�IRUDP�XWLOL]DGDV�SDUD�

RV�H[SHULPHQWRV�GHVFULWRV�D�VHJXLU�

����� $YDOLDomR�GH�KDELOLGDGH�GHJUDGDGRUD GH�FRPEXVWtYHLV�

$� DYDOLDomR� GD� FDSDFLGDGH� GHJUDGDGRUD� GH� FRPEXVWtYHLV� IRL� UHDOL]DGD� XWLOL]DQGR� R�

LQGLFDGRU� UHGR[� ������FORUHWR� GH� WULIHQLOWHWUD]yOLR� �77&�� �%5$''2&.� H� &$77(5$//��

������� 2� 77&� p� XP� DFHSWRU� DUWLILFLDO� GH� HOpWURQV� H�� LQGLUHWDPHQWH�� VXD� UHGXomR� LQGLFD� D�

R[LGDomR� H� XWLOL]DomR� PLFURELDQD� GR� VXEVWUDWR� RUJkQLFR� SUHVHQWH� QR� PHLR�� QHVWH� FDVR� R�

FRPEXVWtYHO��$� UHGXomR� GR�77&� �LQFRORU�� UHVXOWD� QR� FRPSRVWR� IRUPD]DQ� �FRORUDomR� UyVHD���

VHQGR�TXH�RV�UHVXOWDGRV�GHVWHV�H[SHULPHQWRV��UHDOL]DGRV�HP�WULSOLFDWD��IRUDP�H[SUHVVRV�FRPR�

³SRVLWLYR´�RX�³QHJDWLYR´��628=$�HW�DO���������

(VWD�DYDOLDomR�RFRUUHX�HP�PLFURSODFDV�GH����SRoRV��FRP�YROXPH�~WLO�GH������/�SRU�

SRoR� �&(548(,5$�HW� DO��� �������$�HVVDV�PLFURSODFDV� DGLFLRQRX�VH�����/�GR� FRPEXVWtYHO�

HVWpULO�� ���� �/ GH� PHLR� PLQHUDO� HVWpULO� FRQWHQGR� 77&�� H� ��� �/� GH� LQyFXOR EDFWHULDQR��

SUHSDUDGR� FRPR� HVSHFLILFDGR�QR� ,WHP��������'HVWD� IRUPD�� R� FRPEXVWtYHO� IRL� ~QLFD� IRQWH� GH�
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FDUERQRV�H�HQHUJLD�SDUD�FUHVFLPHQWR�EDFWHULDQR��$V�PLFURSODFDV�IRUDP�LQFXEDGDV�D�����&�SRU�

���GLDV��$�SDUWLU�GH�DYDOLDo}HV�YLVXDLV�GLiULDV��DQRWRX�VH�R�GLD�HP�TXH�RFRUUHX�D�PXGDQoD�GH

FRORUDomR�GR�PHLR�FDXVDGD�SHOD�UHGXomR�GR�77&��(VVH�SURFHGLPHQWR�IRL�UHDOL]DGR�SDUD�FDGD�

XP�GRV�WUrV�FRPEXVWtYHLV��HP�WULSOLFDWDV�

����� $YDOLDomR�GH�SURGXomR�GH�ELRVVXUIDFWDQWHV

2V� LVRODGRV� VHOHFLRQDGRV� FRPR� GHJUDGDGRUHV�� D� SDUWLU� GRV� H[SHULPHQWRV� FRP� R�

LQGLFDGRU� 77&�� IRUDP� DYDOLDGRV� TXDQWR� j� FDSDFLGDGH� GH� SURGXomR� GH� ELRVVXUIDFWDQWHV��

,QLFLDOPHQWH��XWLOL]DUDP�VH�WXERV�GH�HQVDLR�IHFKDGRV�FRP�EXFKD�GH�DOJRGmR��YROXPH�~WLO�GH����

P/�� SDUD� RV� FXOWLYRV�� &RQVLGHUDQGR� R� YROXPH� ~WLO�� DGLFLRQRX�VH� ���� �/ GH� FRPEXVWtYHO�

HVWpULO�� �� P/� GH� PHLR� PLQHUDO� HVWpULO� H� ���� �/ GH� LQyFXOR EDFWHULDQR�� SUHSDUDGR� FRPR�

HVSHFLILFDGR�QR�,WHP�������

$SyV� LQRFXODomR�� RV� IUDVFRV� IRUDP� LQFXEDGRV� D� ��� �&� SRU� ��� GLDV�� $� SDUWLU� GRV�

FXOWLYRV�� DOtTXRWDV� IRUDP� UHWLUDGDV� SDUD� DYDOLDomR� GD� SURGXomR� GH� ELRVVXUIDFWDQWHV�� TXH� IRL�

HVWLPDGD� DWUDYpV� GR� tQGLFH� GH� HPXOVLILFDomR� H� SHOR� QtYHO� GH� KLGURIRELFLGDGH� FHOXODU�

�&(548(,5$�HW�DO���������

������� ËQGLFH�GH�(PXOVLILFDomR��,(�

$�DYDOLDomR�GR�,(�IRL�UHDOL]DGD�QD�SUHVHQoD�H�QD�DXVrQFLD�GH�FpOXODV��DSyV�FXOWLYRV�HP

PHLR�PLQHUDO�FRQWHQGR�FRPEXVWtYHLV��3DUD�R�SUHSDUR�GH�VROXomR�VHP�FpOXODV��RV PHLRV IRUDP�

FHQWULIXJDGRV �������J SRU����PLQ��H�RV�VREUHQDGDQWHV�IRUDP�XWLOL]DGRV�SDUD�DYDOLDomR�GR�,(��

'RLV�P/�GD�UHVSHFWLYD�VXVSHQVmR�GRV�FXOWLYRV��FRP�RX�VHP�FpOXODV��IRUDP�DGLFLRQDGRV�D���P/�

GH�WROXHQR��HP�WXERV�GH�IXQGR�FKDWR��2V�WXERV�IRUDP�DJLWDGRV�HP�YyUWH[�SRU���PLQ�QD�DJLWDomR�

Pi[LPD�H� HQWmR� GHL[DGRV�HP�UHSRXVR�SRU����K��$SyV�HVWH�SHUtRGR��R�tQGLFH�GH�HPXOVLILFDomR�

IRL�GDGR�SHOD�UHODomR�HQWUH�D�FROXQD�GH�HPXOVLILFDGR H�D�FROXQD�GH�OtTXLGR�WRWDO �5$=$�HW�DO���

�������RQGH�

,(����  ��DOWXUD�GD�FROXQD�HPXOVLILFDGD � DOWXUD�WRWDO�GH�OtTXLGR��î�����

������� 0HGLGD�GD�KLGURIRELFLGDGH�FHOXODU

2�QtYHO�GH�KLGURIRELFLGDGH�FHOXODU�IRL�UHDOL]DGR�SHOR�PpWRGR�GH�$GHVmR�%DFWHULDQD�D�

+LGURFDUERQHWRV� �%$7+�� �526(1%(5*�� ������� 3DUD� HVVH�PpWRGR�� DV� FpOXODV� GRV� FXOWLYRV�
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HP�PHLR�PLQHUDO�FRQWHQGR�GLIHUHQWHV�FRPEXVWtYHLV�IRUDP�FROHWDGDV�SRU�FHQWULIXJDomR��������

J SRU����PLQ���$�ELRPDVVD�FHOXODU�IRL�ODYDGD�GXDV�YH]HV�FRP�WDPSmR�380��FRPSRVLomR��HP�

J /���� .�+32�ā�+�2� ������ .+�32��� ������ 0J62�ā�+�2�� ����� XUHLD�� ����� S+� ����� H�

UHVXVSHQGLGD�QR�PHVPR�WDPSmR�DWp�DWLQJLU�2'��� HQWUH�����H�����XQLGDGHV��8PD�DOtTXRWD�GH�

����P/�GDV�FpOXODV�VXVSHQVDV� IRL�DJLWDGD�FRP�����P/�GH� WROXHQR��HP�WXERV�GH�YLGUR��SRU���

PLQ�� XVDQGR� YyUWH[�� 2V� WXERV� SHUPDQHFHUDP� HP� UHSRXVR� SRU� ���PLQ� SDUD� D� VHSDUDomR� GH�

IDVHV�� 0HQVXURX�VH� D� GHQVLGDGH� ySWLFD� GD� IDVH� DTXRVD� D� ���� QP�� $� KLGURIRELFLGDGH� IRL�

H[SUHVVD� SHOD� SHUFHQWDJHP� GH� DGHUrQFLD� GDV� FpOXODV� j� IDVH� DSRODU�� FDOFXODGD� GD� VHJXLQWH

IRUPD�

+&� �>� ± �2'��� GD�IDVH�DTXRVD � 2'��� LQLFLDO�GD�VXVSHQVmR�GH�FpOXODV�@ î ����

����� 6HOHomR�GRV�PHOKRUHV�GHJUDGDGRUHV�H�FRQVWLWXLomR�GR�FRQVyUFLR�EDFWHULDQR

$SyV� DQiOLVH� GRV� UHVXOWDGRV� REWLGRV� QRV� H[SHULPHQWRV� UHDOL]DGRV� FRP� yOHR� GLHVHO

FRPHUFLDO�� VHOHFLRQRX�VH� TXDWUR� LVRODGRV� EDFWHULDQRV� TXH� DSUHVHQWDUDP�PHOKRUHV� tQGLFHV� GH�

GHJUDGDomR�GR�FRPEXVWtYHO�SDUD�SUHSDUR�GH�XP�FRQVyUFLR�PLFURELDQR�

3DUD� R� SUHSDUR� GHVWH� FRQVyUFLR� EDFWHULDQR�� LQRFXORX�VH� DV� UHVSHFWLYDV� EDFWpULDV� HP�

SODFDV�GH�3HWUL�VHSDUDGDV�FRQWHQGR�3&$��H�HQWmR��DV�SODFDV�IRUDP�LQFXEDGDV�D�����&�SRU��� K�

$SyV�D�LQFXEDomR��D�ELRPDVVD�IUHVFD�IRL�WUDQVIHULGD�SDUD�(UOHQPH\HUV�FRQWHQGR�iJXD�GHVWLODGD�

HVWpULO�DWp�TXH�R� LQyFXOR�DWLQJLVVH�2'��� GH�����XQLGDGHV��PHQVXUDGD�HP�HVSHFWURIRW{PHWUR��

SDUD�FDGD�LVRODGR�EDFWHULDQR��(P�VHJXLGD��YROXPHV�LJXDLV�GH�FDGD�LQyFXOR�IRUDP�WUDQVIHULGRV�

SDUD�XP�(UOHQPH\HU�HVWpULO��YLVDQGR�DWLQJLU�TXDQWLGDGH�VLPLODU�GH�FpOXODV�GH�FDGD�EDFWpULD�QR�

LQyFXOR�ILQDO��(VWH�FRQVyUFLR�IRL�LPHGLDWDPHQWH�XWLOL]DGR�QRV�H[SHULPHQWRV�GH ELRDXPHQWDomR

SDUD�D�GHJUDGDomR�GH�yOHR�GLHVHO�HP�PLFURFRVPRV��FRPR�GHVFULWR�D�VHJXLU�

��� (;3(5,0(1726�'(�%,255(0(',$d2

����� $PRVWUD�GH�VROR

$V� DPRVWUDV� GH� VROR� IRUDP� FROHWDGDV� QR� PXQLFtSLR� GH� &HUUR� /DUJR�56�� HP� iUHD�

SUy[LPD� D� SRVWR� GH� FRPEXVWtYHLV� VHP� KLVWyULFR� GH� YD]DPHQWRV�� QD� FDPDGD� GH� ����� FP��

6XEPHWHX�VH� R� VROR� j� VHFDJHP� ������ �� �&�SRU� �� GLDV�� H� R�PHVPR� IRL� SHQHLUDGR�XWLOL]DQGR�

SHQHLUD�FRP�PDOKD�GH���PP��$SyV�KRPRJHQHL]DomR��HVWH�VROR�IRL�XWLOL]DGR�SDUD�D�PRQWDJHP�
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GRV� PLFURFRVPRV�� 1D� 7DEHOD� �� HVWmR� DSUHVHQWDGDV� DV� SULQFLSDLV� FDUDFWHUtVWLFDV� GR� VROR�

XWLOL]DGR�

7DEHOD�� ± &DUDFWHUtVWLFDV ItVLFR�TXtPLFDV�GR�VROR ������FP� XWLOL]DGR�QR�H[SHULPHQWR��

&DUDFWHUtVWLFDV 'HWHUPLQDomR

0DWpULD�RUJkQLFD ��� ���

$UJLOD ��� ����

1LWURJrQLR�WRWDO��J�NJ��� ���

&DUERQR�RUJkQLFR��J�NJ��� ����

6��PJ�GP��� ����

3�0HKOLFK��PJ�GP��� ����

.��PJ�GP��� �����

&X��PJ�GP��� ����

=Q��PJ�GP��� ����

%��PJ�GP��� ���

&7&�HIHWLYR��FPROF�GP
�ñ� ����

&7&�S+���FPROF�GP
�ñ� ����

$O��FPROF GP
��� ���

&D��FPROF GP
��� ����

0J��FPROF GP
��� ���

+���$O��FPROF GP
��� ����

S+��+�2� ���

ËQGLFH�603 ���

)217(��$XWRU�������

����� 3UHSDUR�GR�FRQWDPLQDQWH

8WLOL]RX�VH� FRPR� FRQWDPLQDQWH� yOHR� GLHVHO� FRPHUFLDO�� DGTXLULGR� HP� SRVWR� GH�

FRPEXVWtYHO�GD� UHJLmR��2�PHVPR�IRL� VXEPHWLGR�D�HVWHULOL]DomR� SRU� ILOWUDomR� �PHPEUDQDV�GH�

������P���$SyV�D�ILOWUDomR��DUPD]HQRX�VH�R�FRPEXVWtYHO�HP�WHPSHUDWXUD�DPELHQWH��HP�IUDVFRV�

GH�YLGUR�HVWHULOL]DGRV�HQYROWRV�HP�SDSHO�DOXPtQLR�SDUD�HYLWDU�IRWR�R[LGDomR�
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����� 0RQWDJHP�H�LQFXEDomR�GRV�PLFURFRVPRV

2V�PLFURFRVPRV� IRUDP�PRQWDGRV� XWLOL]DQGR� IUDVFRV� GH� YLGUR� HVWpUHLV� FRP� WDPSD�GH�

IHFKDPHQWR�KHUPpWLFR�H�FDSDFLGDGH�GH���/��)LJXUD��D���$�FDGD�IUDVFR��DGLFLRQRX�VH�����J�GH�

VROR VHFR�� JDUDQWLQGR� DVVLP� TXH� R� R[LJrQLR� QmR� IRVVH� IDWRU� OLPLWDQWH� SDUD� D�PLFURELRWD�� $�

XPLGDGH�GRV�VRORV�IRL�DMXVWDGD�SDUD�����GD�FDSDFLGDGH�GH�FDPSR��DWUDYpV�GD�DGLomR�GH�iJXD�

GHVWLODGD�HVWpULO��2�VROR� IRL�FRQWDPLQDGR�FRP����GH�yOHR�GLHVHO� �PDVVD�GR�FRPEXVWtYHO�HP�

UHODomR�j�PDVVD�GH�VROR�VHFR���VHQGR�UHYROYLGR�FRP�HVSiWXOD�HVWpULO�SDUD�D�KRPRJHQHL]DomR�

)RUDP� PDQWLGRV� PLFURFRVPRV� HP� TXDGUXSOLFDWD� SDUD� WUrV� GLIHUHQWHV� WLSRV� GH�

WUDWDPHQWR�� DWHQXDomR� QDWXUDO� �$1��� ELRHVWLPXODomR� �%(�� H� ELRDXPHQWDomR� �%$��� 1R�

WUDWDPHQWR�%(��DGLFLRQRX�VH�����J�GH�IHUWLOL]DQWH�13.����������D�FDGD�PLFURFRVPR� GH�PRGR�

D� VHU� DOFDQoDGD� XPD� UHODomR� FDUERQR� QLWURJrQLR� �&�1�� ILQDO� GH� DSUR[LPDGDPHQWH� ������1R

WUDWDPHQWR�%$�IRUDP�DGLFLRQDGRV����GH�LQyFXOR�GR�FRQVyUFLR�EDFWHULDQR��PDVVD�GR�LQyFXOR�

HP�UHODomR�j�PDVVD�GH�VROR�VHFR���(P�WRGRV�RV�PLFURFRVPRV�IRL�JDUDQWLGD�D�DGLomR�GH�PHVPR�

YROXPH�GH�OtTXLGRV��$SyV�DV�DGLo}HV��RV�PLFURFRVPRV�IRUDP�UHYROYLGRV�FRP�HVSiWXOD�HVWpULO�

SDUD�D�KRPRJHQHL]DomR�

$V�LQFXEDo}HV�IRUDP�UHDOL]DGDV�SRU����GLDV�HP�WHPSHUDWXUD�DPELHQWH��QD�DXVrQFLD�GH�

OX]��)LJXUD��E���$�XPLGDGH�JUDYLPpWULFD�IRL�PRQLWRUDGD�DR�ORQJR�GR�SHUtRGR�GH�LQFXEDomR�GR�

VROR� D� SDUWLU� GH� SHVDJHQV� GRV�PLFURFRVPRV�� H� iJXD� GHVWLODGD� HVWpULO� IRL� DGLFLRQDGD�� TXDQGR�

QHFHVViULR��'XUDQWH� D� LQFXEDomR�� UHYROYLPHQWRV� SHULyGLFRV� IRUDP� UHDOL]DGRV� SDUD� D� DHUDomR�

GRV�PLFURFRVPRV�

)LJXUD�� ± �D��4XDWUR�WLSRV�GH�PLFURFRVPRV�PRQWDGRV���E��/RFDO�GH�LQFXEDomR�

)217(��$XWRU�������

D E

&RQWUROH $1 %$ %(
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����� $WLYLGDGH�UHVSLUDWyULD

$�DWLYLGDGH�UHVSLUDWyULD�PLFURELDQD�QRV�PLFURFRVPRV��1$��%(�H�%$��IRL�DYDOLDGD�FRP�

EDVH�QD�OLEHUDomR�FXPXODWLYD�GH�&�&2� �$/()���������3DUD�D�FDSWDomR�GR�&2� OLEHUDGR�IRL�

PRQWDGR� HP�FDGD�PLFURFRVPR��XP�VLVWHPD�FRQVWLWXtGR�GH�XP�UHFLSLHQWH�SOiVWLFR�FRQWHQGR����

P/� GH� 1D2+� ����� PRO� /����� 2V� PLFURFRVPRV� IRUDP� PDQWLGRV� KHUPHWLFDPHQWH� IHFKDGRV��

VHQGR� DEHUWRV� DSHQDV� SDUD� D� VXEVWLWXLomR� GRV� UHFLSLHQWHV� FRQWHQGR 1D2+� H� UHWLUDGD� GH�

DPRVWUDV� GH� VROR�� &RPR� SURYDV� HP� EUDQFR�� IRUDP� XWLOL]DGRV� GRLV� IUDVFRV� VHP� VROR�� PDV�

FRQWHQGR�UHFLSLHQWH�FRP�1D2+�

$RV� UHFLSLHQWHV� FRQWHQGR� 1D2+� UHWLUDGRV� GRV� PLFURFRVPRV� DGLFLRQRX�VH� �� P/� GH�

VROXomR� GH� %D&O� ������P� Y
���� H� WUrV� JRWDV� GH� IHQROIWDOHtQD� ����$ TXDQWLGDGH� UHVLGXDO� GH�

1D2+�IRL� WLWXODGD�FRP�+&O������PRO�/�����$�TXDQWLGDGH�GH�&�&2� OLEHUDGR�IRL�GHWHUPLQDGD�

SHOD�VHJXLQWH�HTXDomR�

&�&2� �PJ�NJ�VROR
���� �>�%�± 7��î�HT�î�0+&O î�)F@���0F

RQGH�

%� �YROXPH��P/��GH�+&O�����PRO�/�� XVDGR�QD�WLWXODomR�GD�SURYD�HP��EUDQFR�

7� �YROXPH��P/��GH�+&O�����PRO�/�� XVDGR�QD�WLWXODomR�GR�WUDWDPHQWR��PLFURFRVPRV��

HT� �HTXLYDOHQWH�JUDPD�GR�FDUERQR��LJXDO�D����

0+&O  �FRQFHQWUDomR�PRODU�GD�VROXomR�SDGURQL]DGD�GH�+&O�

)&  �IDWRU�GH�FRUUHomR�GD�PRODULGDGH�GH�iFLGR�EDVH��PRO�/
�� +&O���PRO�/�� 1D2+��

0F  ��PDVVD�GH�VROR�VHFR��HP�NJ��QR�PLFURFRVPR�

����� 'HWHUPLQDomR�GH�PLFURUJDQLVPRV�KHWHURWUyILFRV�WRWDLV

$PRVWUDV�GH�VROR��SHULRGLFDPHQWH�FROHWDGDV�GRV�PLFURFRVPRV��������������������������

H �� GLDV��� IRUDP�GLOXtGDV� VHULDOPHQWH� HP�HVFDOD�GHFLPDO�� GH����� D������� HP� VROXomR� VDOLQD�

HVWpULO������J�/�� 1D&O��H��HP�VHJXLGD��LQRFXORX�VH�����/�GHVWDV�GLOXLo}HV�HP�����ȝ/�GH�&DOGR�

,QIXVmR� &pUHEUR�&RUDomR� �%+,�� HVWpULO� FRQWLGRV� HP� SRoRV� GH� SODFDV� GH� SROLHVWLUHQR� GH� ���

SRoRV�HVWpUHLV��HP�WULSOLFDWD��$V�SODFDV�IRUDP�HQYROWDV�HP�SDSHO�DOXPtQLR�H�LQFXEDGDV�SRU���

GLDV� D� ��� �&�� $YDOLDo}HV� IRUDP� UHDOL]DGDV� DWUDYpV� GD� YHULILFDomR� GD� WXUELGH]� GR� PHLR��

LQGLFDQGR� FUHVFLPHQWR� PLFURELDQR�� 2 1~PHUR� 0DLV� 3URYiYHO� �103�� GH� PLFURUJDQLVPRV�

KHWHURWUyILFRV�WRWDLV�GDV�DPRVWUDV�IRL�REWLGR�SRU�PHLR�GH�WDEHOD�GH�UHIHUrQFLD��%/2'*(77��
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������ H� D� TXDQWLILFDomR� GH� PLFURUJDQLVPRV� IRL� H[SUHVVD� FRPR� /RJ� 103� J�� VROR� VHFR��

FRQVLGHUDQGR�R�YROXPH�GH�DPRVWUD�XWLOL]DGR�H�R�IDWRU�GH�GLOXLomR�

����� ([WUDomR�GR�FRPEXVWtYHO�D�SDUWLU�GR�VROR�H�GHWHUPLQDomR�JUDYLPpWULFD

$PRVWUDV�GH�VROR�IRUDP�UHWLUDGDV�GRV�PLFURFRVPRV�QR� LQtFLR��WHPSR�]HUR� H�DR ILQDO�

GDV� LQFXEDo}HV� ����GLDV���DUPD]HQDGDV�HP�IUDVFRV�GH�YLGUR��HVWpUHLV�H�YHGDGRV�� H�PDQWLGDV�

HP� IUHH]HU� DWp� D� H[WUDomR� 3DUD� D� H[WUDomR�� ��� J� GH� VROR� GH� FDGD� WUDWDPHQWR� IRUDP�

DFRQGLFLRQDGRV�HP�FDUWXFKRV�GH�SDSHO� ILOWUR��VHQGR�DGLFLRQDGRV���J�GH�VXOIDWR�GH�PDJQpVLR�

DQLGUR� FRP� R� SURSyVLWR� GH� FDSWXUDU� D� iJXD� SUHVHQWH� QD� DPRVWUD� H� IDFLOLWDU� R� SURFHVVR� GH�

H[WUDomR �0('$85$� H� e5&2/,�� ������� 1D� VHTXrQFLD�� RV� FDUWXFKRV� IRUDP� IHFKDGRV� H�

UHDOL]RX�VH�D�H[WUDomR�FRP�R�DX[tOLR�GH�XP�H[WUDWRU�FRQWtQXR�GH�yOHRV�H�JUD[DV�SRU�LPHUVmR��

GR�WLSR�6R[KOHW��0DUFRQL��PRGHOR�0$����������

&RSRV� UHERLOHUV� SUHYLDPHQWH� ODYDGRV� H�PDQWLGRV� HP�HVWXID�SRU ���K� D����� �&�SDUD�

VHFDJHP� IRUDP� DORFDGRV� HP� XP� GHVVHFDGRU� DWp� DWLQJLUHP� WHPSHUDWXUD� DPELHQWH� H� HQWmR�

IRUDP�SHVDGRV��3DUD�D�H[WUDomR�XWLOL]RX�VH�KH[DQR��9,//$/2%26�HW�DO����������DGLFLRQDQGR�

VH ����P/� GHVWH� VROYHQWH� HP� FDGD� XP� GRV� FRSRV�� (P� VHJXLGD�� FRORFDUDP�VH� RV� FDUWXFKRV�

FRQWHQGR�DV�DPRVWUDV�QRV�EHUoRV�GR�H[WUDWRU�H�HVWHV�IRUDP�LPHUVRV�QRV�EDO}HV�FRP�KH[DQR��

$�WHPSHUDWXUD�GR�H[WUDWRU�IRL�HOHYDGD�JUDGDWLYDPHQWH��SDUD�HYLWDU�VXSHUDTXHFLPHQWR��

DWp�FKHJDU�D������&��$WLQJLGD�D�WHPSHUDWXUD��RV�FDUWXFKRV�SHUPDQHFHUDP�VXEPHUVRV�SRU���K��

3RVWHULRUPHQWH�� RV� EHUoRV� IRUDP� VXVSHQVRV� GHQWUR� GR� VLVWHPD�� R� TXDO� SHUPDQHFHX� IHFKDGR��

SDUD�TXH�KRXYHVVH�R�JRWHMDPHQWR�SRU����PLQ��$R�ILQDO��HOHYRX�VH�D�WHPSHUDWXUD�D������&�H�R�

VLVWHPD�IRL�DEHUWR�SDUD�SHUPLWLU�D�UHFXSHUDomR�GR�VROYHQWH��DWp������FRQIRUPH�FDSDFLGDGH�GR�

HTXLSDPHQWR���VHP�WHPSR�OLPLWH�SDUD�WDQWR�

5HDOL]DGD�D�H[WUDomR��UHWLURX�VH�RV�FRSRV�GR�H[WUDWRU�H�HVWHV�IRUDP�PDQWLGRV�HP�HVWXID�

�����&��SDUD� HYDSRUDomR�GR�VROYHQWH�DWp�TXH�DWLQJLVVHP�PDVVD�FRQVWDQWH��2V�YDORUHV� IRUDP�

DQRWDGRV�H� DWUDYpV�GD�PpGLD�GRV�YDORUHV�GDV�H[WUDo}HV��UHDOL]DGDV�GH�GXSOLFDWD���PHQVXURX�VH�

JUDYLPHWULFDPHQWH� R� UHVLGXDO� H[WUDtGR� GR� FRPEXVWtYHO� VXEWUDLQGR�VH� D�PDVVD� GRV� IUDVFRV� H�

WDPEpP� R� YDORU� GD� DPRVWUD� FRQWUROH� SDUD� FDGD� WHPSR� GH� LQFXEDomR� GRV� GLIHUHQWHV�

PLFURFRVPRV�
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����� $YDOLDomR�GH�KDELOLGDGH�GHJUDGDGRUD�HP�FXOWLYRV�VXEPHUVRV

$�DYDOLDomR�GH�KDELOLGDGH�GHJUDGDGRUD�GH�PLFURUJDQLVPRV�SRGH�VHU�IHLWD�SRU�PHLR�GD�

XWLOL]DomR� GH� XP� FRPEXVWtYHO� OtTXLGR FRPR� ~QLFD� IRQWH� GH� FDUERQR� SDUD� R� FUHVFLPHQWR�

PLFURELDQR��QD�SUHVHQoD�GH�LQGLFDGRUHV�UHGR[��FRPR�R�77&��*20(6 HW�DO���������2%,�HW�DO���

������ 628=$�HW� DO��� �������(VWHV� LQGLFDGRUHV� DWXDP� FRPR� DFHSWRUHV� DUWLILFLDLV� GH� HOpWURQV

TXH�� TXDQGR� UHGX]LGRV� LQGLFDP LQGLUHWDPHQWH� TXH� R� VXEVWUDWR� RUJkQLFR�� QHVWH� FDVR� RV

FRPEXVWtYHLV��IRUDP�R[LGDGRV H�XWLOL]DGRV FRPR�IRQWH�GH�HQHUJLD�SHOD�PLFURELRWD�SUHVHQWH�QR�

PHLR �&(548(,5$�HW�DO���������

1D�7DEHOD� �� HVWi� UHSUHVHQWDGR� R� WHPSR�GH� LQFXEDomR�QHFHVViULR� SDUD� D�PXGDQoD� GH�

FRORUDomR�GR�PHLR�� LQGLFDWLYD�GD�UHGXomR�GR�77&��SDUD�FDGD�XP�GRV�GR]H� LVRODGRV� WHVWDGRV�

FRP�FDGD�XP�GRV�WUrV�FRPEXVWtYHLV ���� Y�Y�����&RPR�HVSHUDGR��GHYLGR�j VXD�QDWXUH]D�PDLV�

ELRGHJUDGiYHO�� RV�PHOKRUHV UHVXOWDGRV� IRUDP� REWLGRV� QD� LQFXEDomR� TXH� XWLOL]RX� R� ELRGLHVHO�

FRPR� SULQFLSDO� IRQWH� GH� FDUERQR�� 7RGRV� RV� PLFURUJDQLVPRV� IRUDP� FDSD]HV� GH� GHJUDGDU� R�

ELRGLHVHO�� VHQGR�TXH� SDUD� VHLV� LVRODGRV� R� LQGLFDGRU�PXGRX�GH� FRORUDomR� DQWHV� GR� ��� GLD� GH�

LQFXEDomR �7DEHOD ���

(P�UHODomR�DRV�FRPEXVWtYHLV�GHULYDGRV�GH�KLGURFDUERQHWRV�GH�SHWUyOHR��GH]�GRV�GR]H�

LVRODGRV�EDFWHULDQRV�DSUHVHQWDUDP�FDSDFLGDGH�GH�GHJUDGDomR�GH�yOHR�GLHVHO�FRPHUFLDO�GXUDQWH�

��� GLDV� GH� LQFXEDomR H� SDUD� D� JDVROLQD�� QRYH� GRV� LVRODGRV� EDFWHULDQRV� GHPRQVWUDUDP� HVVD�

FDSDFLGDGH��FLQFR�GHVWHV�QRV�SULPHLURV�FLQFR�GLDV�GH�FXOWLYR��7DEHOD�����

$SHVDU�GH�D�JDVROLQD�DSUHVHQWDU������GH�HWDQRO��FRPSRVWR�GH�PDLV�IiFLO�GHJUDGDomR��

HP� VXD�FRPSRVLomR�� HVVD�GLIHUHQoD� HQWUH�RV�GRLV�KLGURFDUERQHWRV� WDOYH]� VH�GHYD�j�SUHVHQoD�

GRV� ���� GH� ELRGLHVHO� TXH� VmR� DGLFLRQDGRV� DR� yOHR� GLHVHO� YHQGLGR� HP� WHUULWyULR� EUDVLOHLUR��

ID]HQGR�FRP�R�PHVPR�WHQKD�XPD�SDUFHOD DLQGD�PDLV�ELRGHJUDGiYHO�TXH�D�JDVROLQD��%5$6,/��

������� � (P� WHVH�� GHQWUH� RV�PLFURUJDQLVPRV� WHVWDGRV�� R� LVRODGR�1,� ��� IRL� R� TXH� DSUHVHQWRX�

PHOKRU� FDSDFLGDGH� GHJUDGDGRUD�� YLVWR� TXH� HVWD� KDELOLGDGH� IRL� GHWHFWDGD� SDUD� RV� WUrV�

FRPEXVWtYHLV� DWp� R� TXLQWR� GLD� GH� LQFXEDomR�� VHQGR� VHJXLGR� SRU� 1,� ��$� H� 1,� ��� TXH�
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GHPRQVWUDUDP� FDSDFLGDGH� GH� GHJUDGDomR� GH� WRGRV� RV� FRPEXVWtYHLV�� HP� SHUtRGRV� LJXDLV� RX�

VXSHULRUHV�D�FLQFR�GLDV��7DEHOD����

7DEHOD���� 7HPSR�GH�LQFXEDomR�QHFHVViULR�SDUD�PXGDQoD�GH�FRORUDomR�GR�77&

,VRODGR
&RPEXVWtYHO

%LRGLHVHO 'LHVHO *DVROLQD

1,��� � � �

1,��� �� � ��

1,��� � � ��

1,��� �� �� �

1,���$� �� � ��

1,��� �� �� ��

1,��� � �� �

1,��� � � ��

1,��� �� �� �

1,��� � � �

1,���% � � �

1,���& �� �� �

±��VHP�PXGDQoD������PXGDQoD�GH�FRORUDomR�DWp�R����GLD�GH�LQFXEDomR�����PXGDQoD�GH�FRORUDomR�GR����DR�����GLD�

GH�LQFXEDomR� )217(��$XWRU�������

([SHULPHQWRV� VHPHOKDQWHV� IRUDP� IHLWRV SRU�&HUTXHLUD� HW� DO�� �������� TXH� DYDOLDUDP� D�

FDSDFLGDGH�GH�UHGXomR�GR�77&�HP�PHLR�FRQWHQGR�yOHR�GLHVHO�����H�����Y�Y��� SRU�EDFWpULDV�

LVRODGDV� GH� DPELHQWHV� FRQWDPLQDGRV� SRU� UHVtGXRV� GH� SHWUyOHR��'RV� ��� LVRODGRV� EDFWHULDQRV�

DYDOLDGRV�� ��� DSUHVHQWDUDP� UHVXOWDGRV� SRVLWLYRV�� 5HVXOWDGRV� PDLV� SURPLVVRUHV� IRUDP�

HQFRQWUDGRV� SRU� 0H\HU� HW� DO�� �������� TXH� XWLOL]DUDP� HP� VHXV� HVWXGRV� XPD� PLVWXUD�

GLHVHO�ELRGLHVHO� FRPR� ~QLFD� IRQWH� GH� FDUERQR� SDUD� EDFWpULDV� LVRODGDV� GH� DPELHQWHV�

FRQWDPLQDGRV�SRU KLGURFDUERQHWRV�H�pVWHUHV��1HVWH�HVWXGR��GH��� EDFWpULDV�����DSUHVHQWDUDP�

SRWHQFLDO�GH�GHJUDGDomR��$LQGD��HVWXGRV�XWLOL]DQGR�ELRGLHVHO�HP�GLIHUHQWHV�FRQFHQWUDo}HV��%���

%����%���H�%�����IRUDP�UHDOL]DGRV�SRU�6RX]D�HW�DO�� ��������2 LVRODGR�6HUUDWLD�PDUFHVFHQV

FRQVHJXLX�UHGX]LU�R�LQGLFDGRU�HP�WRGDV�DV�PLVWXUDV�WHVWDGDV��FRP�R�WHPSR�YDULDQGR�GH���D���

GLDV�GH�LQFXEDomR�
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(VWHV�UHVXOWDGRV�LQGLFDP�TXH�RV�LVRODGRV�EDFWHULDQRV WHVWDGRV��SRVVLYHOPHQWH�H[SRVWRV�

DRV�KLGURFDUERQHWRV�H�ELRGLHVHO�SHOD�SULPHLUD�YH]�� DSUHVHQWDUDP�FDSDFLGDGH�GHJUDGDomR�GRV�

PHVPRV�� LQGLFDGD� SRU� PHLR� GD� UHGXomR� GR� LQGLFDGRU� UHGR[� 77&�� 6HJXQGR� -DFTXHV� HW� DO�

������ VXJHUH�VH� TXH� RV� LVRODGRV� SRVVXDP�PHFDQLVPR HQ]LPiWLFR FDSD]� GH� WUDQVIRUPDU� RV�

FRPEXVWtYHLV HP�LQWHUPHGLiULRV�FRPXQV�GDV�VXDV�URWDV�FDWDEyOLFDV�

����� $YDOLDomR�GH�SURGXomR�GH�ELRVVXUIDFWDQWHV

4XDQGR�PLFURUJDQLVPRV DSUHVHQWDP D� FDSDFLGDGH� GH� GHJUDGDU� FRPEXVWtYHLV��PXLWDV�

YH]HV�HOHV�SRGHP�SURGX]LU�PROpFXODV�FRQKHFLGDV�FRPR�ELRVVXUIDFWDQWHV�H�ELRHPXOVLILFDQWHV��

TXH�VmR�OLEHUDGDV�SHOR�PLFURUJDQLVPR�SDUD�R�PHLR�H[WUDFHOXODU�RX�SHUPDQHFHP DVVRFLDGDV�jV�

FpOXODV��2V�ELRVVXUIDFWDQWHV�DWXDP�QD�UHGXomR�GD�WHQVmR�VXSHUILFLDO�H�RV�ELRHPXOVLILFDQWHV�QD�

IRUPDomR� GH� HPXOV}HV� GRV� FRPEXVWtYHLV� HP� PHLR� DTXRVR�� 2V� ELRHPXOVLILFDQWHV� VmR�

JHUDOPHQWH�PROpFXODV�FRP PDVVD�PROHFXODU�HOHYDGD�TXH�SURPRYHP�D�IRUPDomR�GH�HPXOV}HV�

yOHR�iJXD� ID]HQGR� FRP� TXH DXPHQWH� D� VROXELOLGDGH� GH� KLGURFDUERQHWRV� QD� IDVH� DTXRVD� H� D�

GHVVRUomR�GH�KLGURFDUERQHWRV�GDV�SDUWtFXODV�GH�VROR��%(172 HW�DO���������

������� 0HGLGD�GD�KLGURIRELFLGDGH�FHOXODU

$ KLGURIRELFLGDGH�WHP�JUDQGH�LPSRUWkQFLD QD�DGHVmR�LQLFLDO�GH�PLFURUJDQLVPRV�HQWUH�

D�IDVH�DTXRVD�H�D�IDVH�KLGURIyELFD �FRPEXVWtYHLV�� $OJXPDV�HVSpFLHV�GH�EDFWpULDV�SURFXUDP�

DGHULU�VH� jV� VXSHUItFLHV� GDV� JRWtFXODV� GRV� FRPEXVWtYHLV OtTXLGRV� SDUD� PHOKRU� GHJUDGDomR��

SRLV�R FRQWDWR� GLUHWR� HQWUH� DV� FpOXODV� EDFWHULDQDV� H� R� SROXHQWH� DXPHQWD�R� FUHVFLPHQWR� H� D�

WD[D�GH�GLVVROXomR�GRV�FRPEXVWtYHLV��SRU�PHLR�GR�DXPHQWR�GD�WD[D GH�GLIXVmR�SDUD�D�FpOXOD

�&(548(,5$�HW�DO���������

2� HQVDLR� XWLOL]DGR�SHUPLWLX� DYDOLDU R� JUDX� GH� KLGURIRELFLGDGH� GD� VXSHUItFLH� FHOXODU�

DWUDYpV�GD�SRUFHQWDJHP�GH�FpOXODV�DGHULGDV�D�FRPSRVWRV�KLGURIyELFRV �&(548(,5$�HW�DO���

������ 2V� H[SHULPHQWRV� IRUDP� UHDOL]DGRV� XWLOL]DQGR� RV� LQyFXORV� FXOWLYDGRV� FRP� RV� WUrV�

GLIHUHQWHV� FRPEXVWtYHLV� H� R� WROXHQR FRPR�PROpFXOD�WHVWH�� SDUD� TXH� D� FRPSDUDomR� HQWUH� RV�

PHVPRV IRVVH�SRVVtYHO��1D�)LJXUD�� HVWmR�DSUHVHQWDGRV�RV�UHVXOWDGRV�REWLGRV�

$V�PHOKRUHV�PHGLGDV�GH� KLGURIRELFLGDGH� IRUDP�REVHUYDGDV�SDUD� FpOXODV� UHFXSHUDGDV�

GH� FXOWLYRV� UHDOL]DGRV� FRP� yOHR� GLHVHO� H� ELRGLHVHO�� WHQGR� FRPR�PpGLDV� ������� H� ��������

UHVSHFWLYDPHQWH�� DR�SDVVR�TXH�D�PpGLD�SDUD� FXOWLYRV� UHDOL]DGRV� FRP�JDVROLQD� IRL�GH� DSHQDV�

��������2V�PHOKRUHV�LVRODGRV�SDUD�FDGD�XP�GRV�FRPEXVWtYHLV�IRUDP�1,����SDUD�R�ELRGLHVHO�



ϯϴ

����������1,� �� SDUD� R� GLHVHO� ��������� H 1,� �� SDUD� D� JDVROLQD� ����������'H� XPD�PDQHLUD�

JHUDO��RV�LVRODGRV�TXH�DSUHVHQWDUDP�PHOKRUHV�PHGLGDV�GH�KLGURIRELFLGDGH�FHOXODU�IRUDP�1,����

1,� ���� 1,� ��� H� 1,� ��%�� TXH� IRUDP� VXSHULRUHV� D� ���� SDUD� FpOXODV� FXOWLYDGDV� HP� WRGRV� RV�

FRPEXVWtYHLV�

)LJXUD� � � 0HGLGD� GD� KLGURIRELFLGDGH� FHOXODU� GRV� LVRODGRV FXOWLYDGRV� HP� PHLR� PLQHUDO�

FRQWHQGR�GLIHUHQWHV�FRPEXVWtYHLV������Y�Y����

)217(��$XWRU�������

&HUTXHLUD�HW�DO�� ������ WHVWDUDP�HP�VHX�HVWXGR�YLQWH�GLIHUHQWHV� OLQKDJHQV�EDFWHULDQDV�

LVRODGDV� GH� VROR� FRQWDPLQDGR� FRP UHVtGXRV� SHWURTXtPLFRV�� WHQGR� REWLGR� UHVXOWDGRV� GH�

KLGURIRELFLGDGH�FHOXODU�TXH�YDULDUDP�GH�����D�������SDUD�HQVDLRV�UHDOL]DGRV�FRP�TXHURVHQH� H

GH ���� D� ������ SDUD� HQVDLRV� UHDOL]DGRV� FRP� RFWDQR�� (P� RXWUR� HVWXGR�� TXDWUR� LVRODGRV

EDFWHULDQRV� SURYLQGRV� GH� VROR� FRQWDPLQDGR� FRP� KLGURFDUERQHWRV� GH� SHWUyOHR DSUHVHQWDUDP�

PHGLGD� GH� KLGURIRELFLGDGH� FHOXODU� PDLRUHV� GH� TXH� ���� TXDQGR� WHVWDGRV� FRP� yOHR� GLHVHO�

�.+$1� HW� DO��� ������� $LQGD�� :DQJ� H� +DQ� ������� WHVWDUDP� TXDWUR� OLQKDJHQV� EDFWHULDQDV�

LVRODGDV�GH�ODJRDV�GH�FULDomR�GH�FDUSDV�XWLOL]DQGR�Q�RFWDQR��H�D�KLGURIRELFLGDGH�FHOXODU�YDULRX�

GH����D������



ϯϵ

������� ËQGLFH�GH�(PXOVLILFDomR��,(�

$ SURGXomR� GH� ELRHPXOVLILFDQWHV� p� GH� VXPD� LPSRUWkQFLD QR� SURFHVVR� GH�

ELRGHJUDGDomR�� SRLV� SHUPLWH� TXH� RV PLFURUJDQLVPRV� HOHYHP D� VROXELOLGDGH� GRV�

KLGURFDUERQHWRV��LQFUHPHQWDQGR��HQWmR� D�DVVLPLODomR�H�FDWDEROLVPR�GRV�FRQWDPLQDQWHV�SHODV�

EDFWpULDV� �&(548(,5$ HW� DO��� ������ 2V� GR]H� LVRODGRV� IRUDP� VXEPHWLGRV� D� HQVDLRV� SDUD�

YHULILFDU�D�FDSDFLGDGH�GH�SURGXomR�GH�ELRVVXUIDFWDQWHV��DSyV�VHUHP�LQFXEDGRV�SRU����GLDV�HP�

PHLR�PLQHUDO�FRQWHQGR�DSHQDV�RV�FRPEXVWtYHLV�FRPR VXEVWUDWR�RUJkQLFR��(VWHV�H[SHULPHQWRV�

IRUDP� UHDOL]DGRV� FRP� D� SUHVHQoD� H� DXVrQFLD� GH� FpOXODV� 2V� UHVXOWDGRV� GRV� tQGLFHV� GH�

HPXOVLILFDomR��,(����VmR�DSUHVHQWDGRV�QD�7DEHOD���

$� HPXOVLILFDomR� GRV� FRPEXVWtYHLV� IRL� REVHUYDGD� HP� WRGRV� RV� FXOWLYRV� QmR�

FHQWULIXJDGRV��FRP�FpOXODV���H�QD�PDLRULD�GRV�FXOWLYRV�FHQWULIXJDGRV��VHP�FpOXODV���LQGLFDQGR�

XPD FDSDFLGDGH�GH�SURGXomR�GH�PROpFXODV�ELRVVXUIDFWDQWHV�SRU�HVWHV�LVRODGRV�EDFWHULDQRV� 2V�

HQVDLRV� UHDOL]DGRV� FRP� ELRGLHVHO� IRUDP� RV� TXH� DSUHVHQWDUDP�PDLRU� TXDQWLGDGH� GH� LVRODGRV�

FRP FDSDFLGDGH�GH�SURGXomR�GHVVDV�PROpFXODV��YLVWR�TXH�HP�DSHQDV�GRLV�HQVDLRV�VHP�FpOXODV�

QmR�KRXYH�HPXOVmR �7DEHOD����

7DEHOD���� ËQGLFH�GH�(PXOVLILFDomR��,(��GRV�LVRODGRV�HP�SRUFHQWDJHP�SDUD�RV�WUrV�GLIHUHQWHV�

FRPEXVWtYHLV

,VRODGR
%LRGLHVHO 'LHVHO *DVROLQD

&RP�FpOXOD 6HP�FpOXOD &RP�FpOXOD 6HP�FpOXOD &RP�FpOXOD 6HP�FpOXOD
1,��� ����� ����� ������ ������ ������ �����
1,��� ����� ����� ������ ������ ������ �
1,��� ����� ����� ������ ������ ������ �
1,��� ����� ����� ������ � ������ �����
1,���$� ����� ����� ������ ������ ������ �����
1,��� ����� ����� ������ ������ ������ �����
1,��� ����� ����� ������ ������ ������ �����
1,��� ����� ����� ������ ������ ������ �
1,��� ����� ����� ������ ������ ������ �����
1,��� ����� � ������ � ������ �
1,���% ����� ����� ������ ������ ������ �
1,���& ����� � ������ � ������ �
)217(��$XWRU�������

6HJXQGR�3OD]D��=MDZLRQ\� (�%DQDW ��������HPXOV}HV�VmR�FRQVLGHUDGDV�HVWiYHLV�TXDQGR�

R�,(�� IRU�PDLRU�RX�LJXDO�D����� 1RV�HQVDLRV�UHDOL]DGRV�QD�SUHVHQoD�GH�FpOXODV� RV�LVRODGRV�

TXH�DSUHVHQWDUDP�PHOKRUHV�UHVXOWDGRV�GH�,(�� IRUDP 1,�������������H�1,�������������SDUD�R�



ϰϬ

ELRGLHVHO�� 1,� ��� ��������� H�1,� ��� ��������� SDUD� R� yOHR� GLHVHO� H�1,� ��� ������ H�1,� ��%�

������SDUD�D�JDVROLQD��3RUpP��HVVHV�UHVXOWDGRV�QmR�VH�UHSHWLUDP�SDUD�RV�HQVDLRV�VHP�FpOXOD��

VHQGR� TXH� GRV� FLWDGRV� DFLPD� DSHQDV� RV� LVRODGRV� 1,� ��� H� 1,� ��� DSUHVHQWDUDP� UHVXOWDGRV�

HVWiYHLV�TXDQGR� WHVWDGRV�FRP�ELRGLHVHO� VXJHULQGR�TXH�SDUWH�GDV�PROpFXODV�FRP�FDSDFLGDGH�

HPXOVLILFDQWH�HVWHMDP�DVVRFLDGDV�j�VXSHUItFLH�FHOXODU�

([SHULPHQWRV�VHPHOKDQWHV IRUDP�UHDOL]DGRV�SRU�*RPHV�HW�DO���������XWLOL]DQGR�TXDWUR�

GLIHUHQWHV� WLSRV GH� IRQWH� GH� FDUERQR� GLHVHO�� TXHURVHQH�� yOHR� GH� VRMD� H� yOHR� PLQHUDO�� 2V

UHVXOWDGRV�REWLGRV�LQGLFDUDP�TXH��GDV ���EDFWpULDV�WHVWDGDV�����DSUHVHQWDUDP�,(���VXSHULRUHV�D�

����HP�SHOR�PHQRV�XPD�GDV� IRQWHV�GH�FDUERQR� UHVWDGDV� -i�RV� UHVXOWDGRV�DSUHVHQWDGRV�SRU�

&HUTXHLUD�HW�DO�������� QmR�IRUDP�HVWiYHLV�TXDQWR�WHVWDGRV�FRP�UHVtGXRV�SHWURTXtPLFRV��WHQGR�

FRPR tQGLFHV�GH�HPXOVLILFDomR�YDORUHV�LQIHULRUHV�D����� (P�RXWUR�HVWXGR�UHDOL]DGR�SRU�HVWH�

PHVPR�JUXSR�GH�SHVTXLVD��IRL�SRVVtYHO�REVHUYDU��DVVLP�FRPR�R�DSUHVHQWDGR�QD�7DEHOD����XPD�

GLVFUHSkQFLD�HQWUH�RV�tQGLFHV�GH�HPXOVLILFDomR�REWLGRV�QRV�H[SHULPHQWRV�FHQWULIXJDGRV�H�QmR�

FHQWULIXJDGRV��FRP�YDORUHV�YDULDQGR�GH������������H�GH����������� SDUD WHVWHV�UHDOL]DGRV�QD�

DXVrQFLD�H�SUHVHQoD�GH�FpOXODV��UHVSHFWLYDPHQWH �&(548(,5$ HW�DO�� ������

����� 6HOHomR�GRV�PHOKRUHV�GHJUDGDGRUHV

2EWLGRV� RV� UHVXOWDGRV� GH� DYDOLDomR� GH� FDSDFLGDGH� GHJUDGDGRUD� H� SURGXomR� GH�

ELRVVXUIDFWDQWHV��RV�LVRODGRV�TXH�DSUHVHQWDUDP� QR�JHUDO� UHVXOWDGRV�PDLV�SURPLVVRUHV TXDQGR�

WHVWDGRV�FRP�yOHR�GLHVHO �1,����1,�����1,����H�1,���%� IRUDP�VHOHFLRQDGRV��(VWHV� LVRODGRV�

FRQVWLWXtUDP�XP�FRQVyUFLR�PLFURELDQR�SDUD�RV�H[SHULPHQWRV�GH�ELRUUHPHGLDomR�UHDOL]DGRV�HP�

PLFURFRVPRV�GH�VROR�FRQWDPLQDGRV�FRP�����P�P����GH�yOHR�GLHVHO FRPHUFLDO�

��� (;3(5,0(1726�'(�%,255(0(',$d2

1HVWD� SDUWH� GR� WUDEDOKR� IRUDP� PRQWDGRV� PLFURFRVPRV� HP� TXDGUXSOLFDWD� SDUD� WUrV�

GLIHUHQWHV�WLSRV�GH�WUDWDPHQWR��DWHQXDomR�QDWXUDO��$1���ELRHVWLPXODomR��%(��H�ELRDXPHQWDomR�

�%$���1R�WUDWDPHQWR�%(��D�UHODomR�FDUERQR�QLWURJrQLR��&�1��QR�VROR�IRL�DMXVWDGD�GH�PRGR�TXH�

D� UHODomR� ILQDO� IRVVH� DSUR[LPDGDPHQWH� ���� �yWLPD� SDUD� D� PLFURELRWD��� 3DUD� WDO�� IRUDP�

DGLFLRQDGDV� ���� J� GH� IHUWLOL]DQWH� 13.� ��������� HP� FDGD� PLFURFRVPR�� 1R WUDWDPHQWR� %$�

IRUDP� DGLFLRQDGRV� ���GH� LQyFXOR� GR� FRQVyUFLR� EDFWHULDQR� �PDVVD� GR� LQyFXOR� HP� UHODomR� j�

PDVVD�GH�VROR�VHFR� SUHSDUDGR�FRP�DV�OLQKDJHQV�EDFWHULDQDV�VHOHFLRQDGDV��1,����1,�����1,����

H�1,���%�� 1R� WUDWDPHQWR�$1�IRL�DGLFLRQDGR�DSHQDV�R�FRQWDPLQDQWH��7RGRV�RV� WUDWDPHQWRV�

WLYHUDP�VXD�XPLGDGH�DMXVWDGD�SDUD������GD�&DSDFLGDGH�GH�&DPSR��



ϰϭ

2�REMHWLYR� GHVVH� H[SHULPHQWR� IRL� DYDOLDU� H� FRPSDUDU� D� FDSDFLGDGH� GH� GHJUDGDU� yOHR�

GLHVHO�FRPHUFLDO�GD�PLFURELRWD�DXWyFWRQH�GH�XP�VROR�VHP�UHJLVWURV�GH�FRQWDPLQDomR��GH�IRUPD�

QDWXUDO� H� HVWLPXODGD�� $OpP� GD� FRPSDUDomR� GHVWD� FRP� D� FDSDFLGDGH� GH� GHJUDGDomR� GH�

PLFURUJDQLVPRV�FRPSURYDGDPHQWH�GHJUDGDGRUHV�

����� $WLYLGDGH�UHVSLUDWyULD

*UDQGH� SDUWH� GRV�PLFURUJDQLVPRV� HQFRQWUDGRV� QR� VROR� p� KHWHURWUyILFD�� RX� VHMD�� WHP�

VXDV QHFHVVLGDGHV HQHUJpWLFDV� VXSULGDV SHOD� R[LGDomR� GH� FRPSRVWRV� RUJkQLFRV�� JHUDOPHQWH�

DWUDYpV� GH� SURFHVVRV� UHVSLUDWyULRV�� (VVH� SURFHVVR� XVXDOPHQWH� UHVXOWD� QD� SURGXomR� GH� &2��

ID]HQGR�FRP�TXH�VHMD�FRPXP�D�TXDQWLILFDomR�GH� DWLYLGDGHV�PHWDEyOLFDV�GH�PLFURUJDQLVPRV�

DWUDYpV�GD�OLEHUDomR�GH�GHVVH�JiV D�SDUWLU�GR�VROR �$/()��������

6HJXQGR� 0LUVDO� �������� DV� PHOKRUHV� FRQGLo}HV� SDUD� DV� DWLYLGDGHV� PLFURELDQDV� VmR�

IRUQHFLGDV�TXDQGR�RV�SRURV�GR�VROR�HVWLYHUHP�FRP�XPLGDGH�GH�DWp������SRLV�DFLPD�GLVVR�RV�

PHVPRV� QmR� FRQVHJXHP� IRUQHFHU� FRQFHQWUDomR� GH� R[LJrQLR� VXILFLHQWH� SDUD� TXH� RV�

GHFRPSRVLWRUHV�UHDOL]HP�GH�IRUPD�HILFD]�D�GHJUDGDomR�GH�PDWHULDLV�RUJkQLFRV��$OJR�SDUHFLGR�

WDPEpP�RFRUUH�HP�UHODomR�j�WHPSHUDWXUD��YLVWR�TXH�DV�DWLYLGDGHV�PLFURELDQDV�GREUDP�D�FDGD�

DXPHQWR� GH� ���� �&� DWp� FHUWR� OLPLWH� �HVSHFtILFR SDUD� JUXSRV� GLIHUHQWHV��� DSyV� D� WHPSHUDWXUD�

yWLPD�VHU�DWLQJLGD��LQFUHPHQWRV�QD�WHPSHUDWXUD�SDVVDP�D�SUHMXGLFDU�DV�DWLYLGDGHV�ELROyJLFDV��

$LQGD��D�DGLomR�GH�FHUWDV�VXEVWkQFLDV�QR�VROR�SRGH�DOWHUDU�DV�WD[DV�GH�UHVSLUDomR��YLVWR�TXH�D

UHVSLUDomR� WHQGH� D� DXPHQWDU� FRP� D� DGLomR� GH� PDWpULD� RUJkQLFD� GH� EDL[D� UHODomR� &�1�

�IDFLOPHQWH�GHFRPSRQtYHLV��DR�VROR�

1D� )LJXUD� � HVWi� DSUHVHQWDGD� D� PHQVXUDomR� GD UHVSLUDomR� PLFURELDQD� DFXPXODGD�

GXUDQWH�RV����GLDV�GH�LQFXEDomR�GRV�PLFURFRVPRV�SDUD�RV�WUDWDPHQWRV�GH�DWHQXDomR�QDWXUDO��

ELRDXPHQWDomR�H�ELRHVWLPXODomR�WHVWDGRV��3HUFHEHX�VH�TXH� QRV�SULPHLURV�GLDV� D�TXDQWLGDGH�

GH�&2� OLEHUDGR�IRL�VHPHOKDQWH�SDUD�RV�WUrV�WLSRV�GH�PLFURFRVPRV��FRP�D�GLVFUHSkQFLD�HQWUH�

HOHV�DXPHQWDQGR�D�SDUWLU�GR�TXLQWR�GLD� 'H�PRGR�JHUDO�� QDTXHOHV� WUDWDPHQWRV�RQGH�KRXYH�D�

DGLomR�GH�QXWULHQWHV�RX�PLFURUJDQLVPRV�D�UHVSLUDomR�DFXPXODGD�IRL�VXSHULRU�DRV�PLFURFRVPRV�

FRP�R�WUDWDPHQWR�GH�DWHQXDomR�QDWXUDO�



ϰϮ

)LJXUD�� ± 5HVSLUDomR�PLFURELDQD�DFXPXODGD GXUDQWH����GLDV�GH�LQFXEDomR�GH�PLFURFRVPRV�

FRQWDPLQDGRV�FRP�yOHR�GLHVHO�FRPHUFLDO�H�VXEPHWLGRV�DRV� WUDWDPHQWRV GH�DWHQXDomR�QDWXUDO�

�$1���ELRHVWLPXODomR��%(��H�ELRDXPHQWDomR��%$���

)217(��$XWRU�������

2V� PDLRUHV� UHVXOWDGRV� GH� UHVSLUDomR� DFXPXODGD� IRUDP� REWLGRV� QR� WUDWDPHQWR� GH�

ELRHVWLPXODomR��RQGH�D�UHVSLUDomR�FRQWLQXRX�HOHYDGD�GXUDQWH�WRGD�D�LQFXEDomR��VHP�DSDUHQWH�

HVWDELOL]DomR�DR� ILQDO� GRV����GLDV��$� UHVSLUDomR� DFXPXODGD�QD�ELRHVWLPXODomR� IRL�����YH]HV�

PDLRU TXH�QD�ELRDXPHQWDomR� H�����YH]HV�PDLRU�TXH�QD�DWHQXDomR�QDWXUDO �)LJXUD�����6HQGR�

DVVLP��VXS}H�VH�TXH�D�PLFURELRWD�DXWyFWRQH�GR�VROR��DR�VHU�HVWLPXODGD��DSUHVHQWRX�XPD�PDLRU�

FDSDFLGDGH�GH�GHJUDGDomR�GD�PDWpULD�RUJkQLFD�GR�VROR�� LQFOXLQGR�GR�yOHR�GLHVHO�DGLFLRQDGR��

GR�TXH�QRV�WUDWDPHQWRV�RQGH�KRXYH�ELRDXPHQWDomR�

-LDQJ� HW� DO�� ������� WHVWDUDP� GRLV� WLSRV� GH� VRORV�� DPERV� FRQWDPLQDGRV� FRP�

KLGURFDUERQHWRV� GH� SHWUyOHR�� FRP� WUDWDPHQWRV� GH� ELRDXPHQWDomR� H� ELRHVWLPXODomR�� (P� XP�

GRV� VRORV� DYDOLDGRV �$��� RV� DXWRUHV� HQFRQWUDUDP� YDORUHV� GH� UHVSLUDomR� PDLRUHV� SDUD� R�

WUDWDPHQWR�GH�ELRHVWLPXODomR�HP�GHWHUPLQDGRV� WHPSRV�GH� LQFXEDomR��1R�RXWUR�VROR �%���RV�

YDORUHV�SDUD� D�ELRDXPHQWDomR� IRUDP�PDLRUHV�� R� TXH�SRGH� LQGLFDU�XPD�PDLRU� FDSDFLGDGH�GH�

GHJUDGDomR�GD�PLFURELRWD�DXWyFWRQH�GR�VROR�$�

(P� HVWXGRV� UHDOL]DGRV� SRU� &HUTXHLUD� HW� DO�� �������� FRP� VROR� FRQWDPLQDGR� FRP�

SHWUyOHR� EUXWR�� D� UHVSLUDomR� QRV� PLFURFRVPRV� GH� ELRDXPHQWDomR� H� ELRHVWLPXODomR� VH�

PDQWLYHUDP� SUDWLFDPHQWH� LJXDLV� HP� WRGR� R� H[SHULPHQWR� ���� GLDV��� VHQGR� XP� SRXFR�PDLRU�

DSHQDV�TXH�RV� UHVXOWDGRV�REWLGRV�SDUD�D�DWHQXDomR�QDWXUDO��5HVXOWDGRV�GLIHUHQWHV�SRGHP�VHU�



ϰϯ

REVHUYDGRV QRV� HVWXGRV� IHLWRV� SRU� 0DQFHUD�/ySH] HW� DO�� ������� RQGH� FRPSDURX�VH� D�

ELRDXPHQWDomR�SRU�TXDWUR�GLIHUHQWHV�PLFURUJDQLVPRV��ELRHVWLPXODomR�H�DWHQXDomR�QDWXUDO�GH�

VROR�FRQWDPLQDGRV�FRP�KLGURFDUERQHWRV�GH�SHWUyOHR��$�UHVSLUDomR�PLFURELDQD�GHPRQVWURX�VH�

PDLRU HQWUH� WUDWDPHQWRV�SDUD�DV�TXDWUR�EDFWpULDV� WHVWDGDV��VHJXLGD�SHOD�ELRHVWLPXODomR�H�SRU�

ILP�D�DWHQXDomR�QDWXUDO�

����� 0LFURUJDQLVPRV�+HWHURWUyILFRV�7RWDLV

'HWHUPLQDo}HV�GR�Q~PHUR�GH�PLFURUJDQLVPRV�KHWHURWUyILFRV�WRWDLV QR�VROR�SRGHP�VHU�

HPSUHJDGDV� FRPR� HVWUDWpJLDV� GH� PRQLWRUDPHQWR�� LQGLFDQGR� HIHLWRV� SRVLWLYRV� RX� QHJDWLYRV�

VREUH�D�PLFURELRWD�GR�VROR��DSyV�D�PHVPD�VHU�H[SRVWD�D�DOJXPD�FRQWDPLQDomR��0$5*(6,1�

HW� DO��� ����E���'XUDQWH� D� LQFXEDomR�GRV�PLFURFRVPRV�� R�1~PHUR�0DLV�3URYiYHO� �103��GH�

PLFURUJDQLVPRV� KHWHURWUyILFRV� GDV� DPRVWUDV� IRL� DYDOL]DGD� SRU�PHLR� GH� WDEHOD� GH� UHIHUrQFLD�

�%/2'*(77���������H�RV�UHVXOWDGRV�HVWmR�DSUHVHQWDGRV�QD�)LJXUD���

&RPR� HVSHUDGR�� D� FRQWDJHP� LQLFLDO� IRL� PDLRU� QRV� WUDWDPHQWRV� FRP� D� DGLomR� GR�

FRQVyUFLR�PLFURELDQR �%$���1RWD�VH�TXH�QmR�KRXYH�YDULDo}HV�HOHYDGDV�GXUDQWH�R�SHUtRGR�GH�

LQFXEDomR� GRV� PLFURFRVPRV� QRV� GLIHUHQWHV� WUDWDPHQWRV�� 1R� JHUDO�� DV� PHQRUHV� FRQWDJHQV�

IRUDP�REVHUYDGDV�QR�WUDWDPHQWR�$1��4XDQGR�IHLWD�D�FRPSDUDomR�HQWUH�RV�WUrV�WUDWDPHQWRV��IRL

SRVVtYHO� REVHUYDU�TXH KRXYH XP�PDLRU�Q~PHUR�GH�PLFURUJDQLVPRV�KHWHURWUyILFRV� WRWDLV� QRV�

WUDWDPHQWRV�FRQWHQGR�DGLWLYRV��$R�ILQDO�GD�LQFXEDomR�GRV�PLFURFRVPRV��D FRQWDJHP�VH�WRUQRX�

D�PDLRU�QR�WUDWDPHQWR�%$�

8PD� SRVVtYHO� H[SOLFDomR� SDUD� D� GLPLQXLomR� GH�PLFURUJDQLVPRV� DR� SDVVDU� GR� WHPSR�

SDUD�D�$1�H�%$��p�D�PRUWH�GH�SDUWH�GD�PLFURELRWD�VHQVtYHO�j�FRQWDPLQDomR��7$&&$5,�HW�DO���

������� $R� ID]HU� D� DQiOLVH� RV� UHVXOWDGRV� GD� %(� VHSDUDGDPHQWH�� QRWD�VH� XP� FUHVFLPHQWR� GD�

PLFURELRWD�QR�TXLQWR�GLD�ID]HQGR�FRP�TXH�HVWH�WUDWDPHQWR�VH�LJXDODVVH�j�%$��FDUDFWHUL]DQGR�

XP� HIHLWR� SRVLWLYR� RFDVLRQDGR� SHOD� DGLomR� GH� QXWULHQWHV�� $� GLPLQXLomR� GD� PLFURELRWD� QR�

WUDWDPHQWR�%(�DSyV�R�WULJpVLPR�GLD�GH�LQFXEDomR�SRGH�VHU�DWULEXtGR�j�JUDGXDO�GLPLQXLomR�GH�

QXWULHQWHV�QR�PHLR�
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)LJXUD�� ± 1~PHUR�PDLV�SURYiYHO�GH�PLFURUJDQLVPRV KHWHURWUyILFRV�WRWDLV GXUDQWH����GLDV�GH�

LQFXEDomR� GH� PLFURFRVPRV� FRQWDPLQDGRV� FRP� yOHR� GLHVHO� FRPHUFLDO� H� VXEPHWLGRV� DRV

WUDWDPHQWRV GH�DWHQXDomR�QDWXUDO��$1���ELRHVWLPXODomR��%(��H�ELRDXPHQWDomR��%$��

)217(��$XWRU�������

(P� H[SHULPHQWRV� UHDOL]DGRV� SRU� <X� HW� DO�� ������ HP� VROR� FRQWDPLQDGR� FRP�

KLGURFDUERQHWRV�� D� ELRDXPHQWDomR� WHYH� PDLRU� FRQWDJHP� GH� PLFURUJDQLVPRV� QR� WHPSR� ��

TXDQGR�FRPSDUDGD�FRP�DWHQXDomR�QDWXUDO�H�ELRHVWLPXODomR� 3RUpP�VH�PDQWHYH�PDLRU�DSHQDV�

TXH� D� DWHQXDomR�QDWXUDO� QRV� RXWURV� WHPSRV� DQDOLVDGRV�� FRP�RV� YDORUHV� GH� KHWHURWUyILFRV� QD�

ELRHVWLPXODomR� VH� WRUQDQGR� PDLRUHV� DSyV� D� SULPHLUD� VHPDQD� GH� LQFXEDomR� H� VH� PDQWHQGR�

DVVLP�DWp�R�ILQDO�GR�H[SHULPHQWR ����GLDV��

2�PHVPR� FRPSRUWDPHQWR� IRL� REVHUYDGR�SRU�:X� HW� DO�� ������ HP� VROR� FRQWDPLQDGR�

FRP� SHWUyOHR�� 1R� HQWDQWR�� D� SRSXODomR�PLFURELDQD� GRV� WUDWDPHQWRV� $1� H� %$� VH� WRUQDUDP�

LJXDLV� DR� ILQDO� GR� H[SHULPHQWR� ��� VHPDQDV���'LIHUHQWHPHQWH�� DSHVDU� GH� D� DWHQXDomR� QDWXUDO�

DLQGD�DSUHVHQWDU�R�PDLRU�Q~PHUR�GH�KHWHURWUyILFRV�WRWDLV��&HUTXHLUD�HW�DO���������REVHUYDUDP�

HP�VHXV�HVWXGRV�XPD�PLFURELRWD�PDLV�QXPHURVD�HP�VROR�ELDXPHQWDGR�HP�FRPSDUDomR�FRP�R�

ELRHVWLPXODGR�GXUDQWH����GLDV�GH�LQFXEDomR��FRP�VROR�FRQWDPLQDGR�FRP������GH�yOHR�EUXWR�

GH�SHWUyOHR��$VVLP��VXJHUH�VH�TXH�D�YDULkQFLD�GRV�YDORUHV�GH�0+7�HQWUH RV�WUDWDPHQWRV��VH�Gi

FRQIRUPH�DV�FDUDFWHUtVWLFDV�GD PLFURELRWD�DXWyFWRQH�GR�VROR�H�DV�FDUDFWHUtVWLFDV�GD�PLFURELRWD�

TXH�p�DGLFLRQDGD�QR�SURFHVVR�GH�ELRDXPHQWDomR�
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����� 'HWHUPLQDomR�JUDYLPpWULFD

'XUDQWH�D�LQFXEDomR�GRV�PLFURFRVPRV�IRUDP�UHWLUDGDV�DPRVWUDV�GH�VROR�QRV�WHPSRV����

���H����SDUD�TXH�IRVVH�SRVVtYHO�R�PRQLWRUDPHQWR�GD�ELRGHJUDGDomR�GR�FRPEXVWtYHO�QR�VROR�

2V�UHVXOWDGRV�HVWmR�DSUHVHQWDGRV�QD�7DEHOD���

1RWD�VH� TXH� D� TXDQWLGDGH� GH� FRPEXVWtYHO� GHJUDGDGR FRQGL]� FRP� RV� GDGRV� GH�

UHVSLUDomR�PLFURELDQD�REWLGRV��)LJXUD�����YLVWR�TXH�D�PDLRU�GHJUDGDomR�RFRUUHX�QR�WUDWDPHQWR�

GH�ELRHVWLPXODomR� ���������� VHJXLGR�SHOD�ELRDXPHQWDomR� ���������H� SRU� ILP� D� DWHQXDomR�

QDWXUDO� ��������� $LQGD�� REVHUYRX�VH� TXH� D� PDLRU� TXDQWLGDGH� GHJUDGDGD� RFRUUHX� QRV�

SULPHLURV� ��� GLDV GH� LQFXEDomR� GRV�PLFURFRVPRV�� SRGHQGR� VHU� SHOR� IDWR� GH� TXH�PROpFXODV�

PDLV�IDFLOPHQWH�GHJUDGiYHLV�VmR�GHJUDGDGDV�SULPHLUR�H� SRUWDQWR� PDLV�UDSLGDPHQWH �-,$1*�

HW�DO���������

3RU� RXWUR� ODGR�� D� GLIHUHQoD� HQWUH� R� WHPSR� ��� H� R� WHPSR� ��� IRL PDLV� HOHYDGD� QRV�

WUDWDPHQWRV�GH�ELRHVWLPXODomR�H�ELRDXPHQWDomR� FRP��������H���������UHVSHFWLYDPHQWH��DR�

SDVVR�TXH�QD�DWHQXDomR�QDWXUDO D�GLIHUHQoD�IRL�GH�DSHQDV��������3RGH�VH�VXJHULU�HQWmR��TXH�D�

GLPLQXLomR� GD� YHORFLGDGH� GH� GHJUDGDomR� DR� GHFRUUHU� GR� H[SHULPHQWR� WHQKD� VH� GDGR� SHOD�

GLPLQXLomR�GH�QXWULHQWHV�GLVSRQtYHLV�QR�PHLR�DSyV�FRQVXPR�SHOD�PLFURELRWD��VH�WRUQDQGR�XP�

IDWRU�OLPLWDQWH��H�SRU�FRQVHTXrQFLD�GLPLQXLQGR�D�TXDQWLGDGH�GH�PLFURUJDQLVPRV�SUHVHQWHV�QR�

VROR� �&(548(,5$�HW�DO���������

7DEHOD� � ± 3RUFHQWDJHP� GH� GHJUDGDomR� GR� yOHR� GLHVHO� FRPHUFLDO� QRV� WUrV� WUDWDPHQWRV�

WHVWDGRV��DSyV����H����GLDV�GH�LQFXEDomR�GRV�PLFURFRVPRV��HP�UHODomR�DR�WHPSR���

7UDWDPHQWR
'HJUDGDomR ���

�� GLDV �� GLDV

$WHQXDomR�1DWXUDO ����� �����

%LRDXPHQWDomR ����� �����

%LRHVWLPXODomR ����� �����

)217(��$XWRU�������

6LWXDomR� VLPLODU� IRL� REVHUYDGD� SRU� :X� HW� DO�� ������� HP� VHXV� HVWXGRV�� RQGH� IRUDP�

FRPSDUDGDV� ELRHVWLPXODomR�� ELRDXPHQWDomR� H� DWHQXDomR� QDWXUDO� GH� VROR� FRQWDPLQDGR� SRU�

GHULYDGRV� GH� SHWUyOHR GXUDQWH� ��� VHPDQDV��$V� SRUFHQWDJHQV GH� GHJUDGDomR� IRUDP� GH� �����

����H�����SDUD�ELRHVWLPXODomR��ELRDXPHQWDomR�H�DWHQXDomR�QDWXUDO��UHVSHFWLYDPHQWH� <X�HW�

DO�� ������� WDPEpP� UHODWDUDP� TXH� D� ELRHVWLPXODomR� IRL� D� PHOKRU� RSomR� HQWUH� RV� WUrV�
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WUDWDPHQWRV� �%(� H� %$�� SDUD� GHJUDGDomR� GH� SLUHQR�� FKHJDQGR� D� TXDVH� ����� DSyV� TXDWUR�

VHPDQDV�GH�LQFXEDomR��HQTXDQWR�RV�RXWURV�WUDWDPHQWRV�QmR�SDVVDUDP�GH�����GH�GHJUDGDomR�

'LIHUHQWHPHQWH��QRV�H[SHULPHQWRV� UHDOL]DGRV�SRU�%HQWR�HW� DO�� ��������XWLOL]DQGR�VROR�

FRQWDPLQDGR�FRP�GLHVHO�SURYLQGR�GH�+RQJ�.RQJ��D�DWHQXDomR�QDWXUDO�SUHYDOHFHX��FRP�������

GH�GHJUDGDomR��FRQWUD�������SDUD�%$�H�������SDUD�%(�DSyV����VHPDQDV�GH�LQFXEDomR��1HVWH�

PHVPR� HVWXGR�� HP� VROR� GH� /RQJ� %HDFK� �&DOLIyUQLD� WDPEpP� FRQWDPLQDGR� FRP� GLHVHO�� D�

ELRDXPHQWDomR�IRL�R�PHOKRU�WUDWDPHQWR� FRP�������GH�GHJUDGDomR��VHJXLGR�GD�%(���������H�

$1����������VXJHULQGR�HQWmR�TXH�R�VXFHVVR�GH�FDGD�WpFQLFD�GHSHQGHUi GD�QDWXUH]D�GR�VROR�D�

VHU UHPHGLDGR�
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�� &216,'(5$d®(6�),1$,6

2V� UHVXOWDGRV� GD� DYDOLDomR� GR� SRWHQFLDO� GHJUDGDGRU� H� SURGXomR� GH� ELRVVXUIDFWDQWHV�

GHPRQVWUDP�TXH�DV�GR]H�OLQKDJHQV�EDFWHULDQDV�SUHYLDPHQWH�LVRODGDV�GH�VROR�VHP�KLVWyULFR�GH�

FRQWDPLQDomR�SRVVXHP�FDSDFLGDGH�GH�GHJUDGDU�RV�FRPEXVWtYHLV�FRPHUFLDLV�JDVROLQD µ&¶��yOHR�

GLHVHO�H�ELRGLHVHO� 'HYLGR�j�VXD�QDWXUH]D�PDLV�ELRGHJUDGiYHO��RV�PHOKRUHV� UHVXOWDGRV� IRUDP�

REWLGRV�� HP JHUDO�� QRV� WHVWHV� IHLWRV� FRP�ELRGLHVHO� 2V� UHVXOWDGRV� REWLGRV� FRP�R� yOHR�GLHVHO�

LQGLFDP� VXD�PDLRU� VXVFHWLELOLGDGH� j� GHJUDGDomR� GR� TXH� D� JDVROLQD�� SRVVLYHOPHQWH� GHYLGR� j�

FRPSRVLomR�H�PHQRU�WR[LFLGDGH�GR�GLHVHO��YLVWR�TXH�SRVVXL�FDGHLDV�FDUE{QLFDV�PDLV�ORQJDV H�

PHQRU�FRQWH~GR�GH�KLGURFDUERQHWRV�DURPiWLFRV�

(VVH�FHQiULR�WDPEpP�LQGLFD TXH�D�PLFURELRWD�SUHVHQWH�QR�VROR� GH�RQGH�HVVDV�EDFWpULDV�

IRUDP LVRODGDV� SRVVXL� D� FDSDFLGDGH� QmR� DSHQDV� GH� WROHUDU�� PDV� WDPEpP� GH� GHJUDGDU�

FRQWDPLQDQWHV�FRPEXVWtYHLV�HP�FDVR�GH DOJXP�GHUUDPDPHQWR��VH�WRUQDQGR�YLiYHO�D�XWLOL]DomR�

GH� WpFQLFDV� FRPR� D DWHQXDomR� QDWXUDO�� ELRDXPHQWDomR� H� ELRHVWLPXODomR� ,QYHVWLJDo}HV�

VXEVHTXHQWHV� SRGHUmR� LQGLFDU� R� SRWHQFLDO� GRV� RXWURV� LVRODGRV� EDFWHULDQRV� TXDQWR� DR� VHX�

SRWHQFLDO�SDUD�XWLOL]DomR�HP�SURFHVVRV�GH�ELRUUHPHGLDomR�GH�DOJXP�GHVWHV�FRPEXVWtYHLV��VHMD�

HP�FRQVyUFLR�EDFWHULDQR�RX�VHSDUDGDPHQWH�

(P� UHODomR� DRV� H[SHULPHQWRV� GH� ELRUUHPHGLDomR�� D� TXDQWLGDGH� DFXPXODGD� GH� &2�

OLEHUDGR� IRL� VXSHULRU�QRV� WUDWDPHQWRV�GH�ELRHVWLPXODomR��'H� IRUPD� VLPLODU�� DV FRQWDJHQV GH�

PLFURUJDQLVPRV� KHWHURWUyILFRV� WRWDLV� IRUDP� QR� JHUDO� VLPLODUHV� QRV WUDWDPHQWRV GH�

ELRHVWLPXODomR H� ELRDXPHQWDomR�� (VWHV� UHVXOWDGRV� VXJHULUDP� TXH� D� PHOKRU� UHPHGLDomR�

HVWLYHVVH� RFRUUHQGR� QRV� WUDWDPHQWRV� ELRHVWLPXODGRV�� H� HVVD� VXSRVLomR� IRL� FRQILUPDGD� SHODV�

DQiOLVHV�GD PDVVD� UHVLGXDO�GR�yOHR�GLHVHO�FRPHUFLDO�QHVWHV�PLFURFRVPRV� TXH�GHPRQVWUDUDP�

TXH�PDLV�GD�PHWDGH�GR�FRQWDPLQDQWH�IRL�GHJUDGDGD�

(P� VXPD�� SDUD� R� VROR� HP� TXHVWmR�� RV� PLFURUJDQLVPRV� DXWyFWRQHV� WrP� XPD�PHOKRU�

FDSDFLGDGH� GH� GHJUDGDomR� GH� yOHR� GLHVHO� FRPHUFLDO� TXDQGR� Ki� XP� DXPHQWR� GRV� QXWULHQWHV�

PLQHUDLV��1��3�H�.��GLVSRQtYHLV�QR�PHLR��FDUDFWHUL]DQGR�D�ELRHVWLPXODomR�FRPR�PHOKRU�RSomR�

GH� ELRUUHPHGLDomR�� $SHVDU� GH� QmR� VHUHP� DV� PDLV� HILFLHQWHV�� D� DWHQXDomR� QDWXUDO� H� D�

ELRDXPHQWDomR�WDPEpP�GHPRQVWUDUDP�VHU�RSo}HV�GH�WUDWDPHQWR�SDUD�R�VROR�WHVWDGR�
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5()(5Ç1&,$6

$%('��5��0��0�� HW DO� &KDUDFWHUL]DWLRQ�RI�K\GURFDUERQ�GHJUDGLQJ�EDFWHULD�LVRODWHG�IURP�RLO�
FRQWDPLQDWHG�VHGLPHQWV�LQ�WKH�6XOWDQDWH�RI�2PDQ�DQG�HYDOXDWLRQ�RI�ELRDXJPHQWDWLRQ�DQG�
ELRVWLPXODWLRQ�DSSURDFKHV�LQ�PLFURFRVP�H[SHULPHQWV ,QWHUQDWLRQDO��%LRGHWHULRUDWLRQ�DQG�
%LRGHJUDGDWLRQ������S��������������

$'$06��*��2���HW�DO��%LRUHPHGLDWLRQ��%LRVWLPXODWLRQ�DQG�%LRDXJPHQWLRQ��$�5HYLHZ��
,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�%LRUHPHGLDWLRQ�	�%LRGHJUDGDWLRQ��9RO�����1R��
��������������

$JrQFLD�1DFLRQDO�GR�3HWUyOHR��*iV�1DWXUDO�H�%LRFRPEXVWtYHLV��$13���$QXiULR�HVWDWtVWLFR�
EUDVLOHLUR�GR�SHWUyOHR��JiV�QDWXUDO�H�ELRFRPEXVWtYHLV� 5LR�GH�-DQHLUR��$13�������

$JrQFLD�1DFLRQDO�GR�3HWUyOHR��*iV�1DWXUDO�H�%LRFRPEXVWtYHLV��$13���$QXiULR�HVWDWtVWLFR�
EUDVLOHLUR�GR�SHWUyOHR��JiV�QDWXUDO�H�ELRFRPEXVWtYHLV� 5LR�GH�-DQHLUR��$13�������

$JrQFLD�1DFLRQDO�GR�3HWUyOHR��*iV�1DWXUDO�H�%LRFRPEXVWtYHLV��$13���3HWUyOHR�H�'HULYDGRV��
$13��������'LVSRQtYHO�HP��� KWWS���ZZZ�DQS�JRY�EU�SHWUROHR�H�GHULYDGRV�!�$FHVVR�HP�����
GH�RXW�������

$JrQFLD�1DFLRQDO�GR�3HWUyOHR��*iV�1DWXUDO�H�%LRFRPEXVWtYHLV��$13���ÏOHR�'LHVHO��$13��
������'LVSRQtYHO�HP���KWWS���ZZZ�DQS�JRY�EU�SHWUROHR�GHULYDGRV�����FRPEXVWLYHLV������
ROHR�GLHVHO!�$FHVVR�HP�����GH DEU�������

$JrQFLD�1DFLRQDO�GR�3HWUyOHR��*iV�1DWXUDO�H�%LRFRPEXVWtYHLV��$13���'DGRV�HVWDWtVWLFRV��
$13��������'LVSRQtYHO�HP����KWWS���ZZZ�DQS�JRY�EU�GDGRV�HVWDWLVWLFRV!�$FHVVR�HP�����GH�
DEU�������

$/()��.��6RLO�UHVSLUDWLRQ��,Q��$OHI�.��1DQQLSLHUL�3��(GV���0HWKRGV�LQ�DSSOLHG�VRLO�
PLFURELRORJ\�DQG�ELRFKHPLVWU\� /RQGRQ��$FDGHPLF�3UHVV��S���������������

$1'5(2//,��0�� HW�DO��%LRDXPHQJWDWLRQ�DQG�ELRHVWLPXODWLRQ�DV�VWUDWHJLHV�IRU�WKH�
ELRUHPHGLDWLRQ�RI�D�EXUQHG�ZRRGODQG�VRLO�FRQWDPLQDWHG�E\�WR[LF�K\GURFDUERQV��$�
FRPSDUDWLYH�VWXG\��-RXUQDO�RI�(QYLURQPHQWDO�0DQDJHPHQW������S����������������

%(172��)��0���HW�DO��&RPSDUDWLYH�ELRUHPHGLDWLRQ�RI�VRLOV�FRQWDPLQDWHG�ZLWK�GLHVHO�RLO�E\�
QDWXUDO�DWWHQXDWLRQ��ELRHVWLPXODWLRQ�DQG�ELRDXJPHQWDWLRQ��%LRUHVRXUFH�WHFKQRORJ\�����S��
����������������

%/2'*(77��5��)'$��%DFWHULDO�$QDO\WLFDO�0DQXDO��$SSHQGL[���0RVW�3UREDEOH�1XPEHU�
IURP�6HULDO�'LOXWLRQV������� 'LVSRQtYHO�HP��
�KWWS���ZZZ�IGD�JRY�)RRG�)RRG6FLHQFH5HVHDUFK�/DERUDWRU\0HWKRGV�XFP������!�$FHVVR�
HP�����GH�DEU�������

%/2&+��+��3��/XEULFDQW�WHVWLQJ��%/2&+��+��3��,Q��3UDFWLFDO�/XEULFDWLRQ�IRU�,QGXVWULDO�
)DFLOLWLHV�����HG��/LOEXUQ��7KH�)DLUPRQW�3UHVV��������FDS�����S��������
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%21$��&���HW�DO��(IIHFW�RI�VRLO�FRQWDPLQDWHG�E\�GLHVHO�RLO�RQ�WKH�JHUPLQDWLRQ�RI�VHHGV�DQG�WKH�
JURZWK�RI�6FKLQXV�WHUHELQWKLIROLXV�5DGGL��$QDFDUGLDFHDH��VHHGOLQJV��%UD]LOLDQ�$UFKLYHV�RI�
%LRORJ\�DQG�7HFKQRORJ\ ����S������������������

%223$7+<��5��5HYLHZ��)DFWRUV�OLPLWLQJ�ELRUHPHGLDWLRQ�WHFKQRORJLHV��%LRUHVRXUFH
7HFKQRORJ\ ����S��������������

%5$6,/��/HL�Q����������GH��� GH�PDUoR�GH�������$GLomR�GH�ELRGLHVHO�DR�yOHR�GLHVHO�
FRPHUFLDOL]DGR�QR�WHUULWyULR�QDFLRQDO��%UDVtOLD��')��PDU������

%5$''2&.��-��)���&$77(5$//��3��+���$��VLPSOH��PHWKRG��IRU��HQXPHUDWLQJ��JDVROLQH��DQG��
GLHVHO�GHJUDGLQJ��PLFURRUJDQLVPV��%LRUHPHGLDWLRQ�-RXUQDO ���S���������������

&$5'262��(��-��%��1���76$,��6� 0���1(9(6��0��&��3��0LFURELRORJLD�GR�VROR�����HG��
&DPSLQDV��6RFLHGDGH�%UDVLOHLUD�GH�&LrQFLD�GR�6ROR��������

&(548(,5$�9��6���HW�DO��%LRGHJUDGDWLRQ�SRWHQWLDO�RI�RLO\�VOXGJH�E\�SXUH�DQG�PL[HG�EDFWHULDO�
FXOWXUHV��%LRUHVRXUFH�7HFKQRORJ\ �����������������������

&(548(,5$��9��6���HW�DO��%LRSURVSHFWLRQ�DQG�VHOHFWLRQ�RI�EDFWHULD�LVRODWHG�IURP�
HQYLURQPHQWV�FRQWDPLQDWHG�ZLWK�SHWURFKHPLFDO�UHVLGXHV�IRU�DSSOLFDWLRQ�LQ�ELRUHPHGLDWLRQ��
:RUOG�-RXUQDO�RI�0LFURELRORJ\�	�%LRWHFKQRORJ\�����S������±�����������

&(548(,5$��9��6���HW�DO��&RPSDULVRQ�RI�ELRUHPHGLDWLRQ�VWUDWHJLHV�IRU�VRLO�LPSDFWHG�ZLWK�
SUHWURFKHPLFDO�RLO\�VOXJGH��,QWHUQDWLRQDO�%LRGHULRUDWLRQ�	�%LRGHJUDGDWLRQ�����S�����������
�����

&+$&+,1$��6��%���92521.29$��1��$���%$./$129$��2��1��%LRORJLFDO�UHPHGLDWLRQ�RI�
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