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/DUD 9LHLUD 9DVFRQFHORV�� 7KLDJR 6LOYD /LPD��,VDEHOD 'H 0DFHGR 6LOYD��
0DULD &DUROLQH )ORULDQR 5RTXH�

5(6802

2%-(7,92� $QDOLVDU D DSOLFDomR GD HQJHQKDULD WHFLGXDO QD HQGRGRQWLD
UHJHQHUDWLYD� FRP IRFR QRV IXQGDPHQWRV ELROyJLFRV� QDV DERUGDJHQV FOtQLFDV
DWXDLV H QDV SHUVSHFWLYDV IXWXUDV SDUD QHRIRUPDomR SXOSDU�0(72'2/2*,$�
7UDWD�VH GH XPD UHYLVmR GH OLWHUDWXUD QDUUDWLYD FRP DERUGDJHP TXDOLWDWLYD�
EDVHDGD H[FOXVLYDPHQWH HP DUWLJRV FLHQWtILFRV UHDLV H DWXDOL]DGRV� H[WUDtGRV GD
EDVH 3XE0HG H VHOHFLRQDGRV FRQIRUPH FULWpULRV GH UHOHYkQFLD� ULJRU
PHWRGROyJLFR H DSOLFDELOLGDGH FOtQLFD� 5(68/7$'26� $ DQiOLVH GRV HVWXGRV
HYLGHQFLRX D LPSRUWkQFLD GRV FRPSRQHWHV GD HQJHQKDULD WHFLGXDO ± FpOXODV�
WURQFR PHVHQTXLPDLV VFDIIROGV ELRDWLYRV H VLQDLV PROHFXODUHV ± SDUD R VXFHVVR
GD UHJHQDUDomR SXOSDU� 2V SURWRFRORV FOtQLFRV YrP VHQGR DSHUIHLoRDGRV FRP R
XVR GH ELRPDWHULDLV DYDQoDGRV� FRQFHQWUDGRV SODTXHWiULRV H WHFQRORJLDV
HPHUJHQWHV FRPR D ELRLPSUHVVmR H D VLPXODomR YLUWXDO� &216,'(5$d®(6
),1$,6� $ HQJHQKDULD WHFLGXDO DSOLFDGD j HQGRGRQWLD UHSUHVHQWD XPD IHUUDPHQWD
LQRYDGRUD H ELRORJLFDPHQWH LQWHJUDGD SDUD SURPRYHU D QHRIRUPDomR SXOSDU�
$SHVDU GRV DYDQoRV� D SDGURQL]DomR FOtQLFD H D YDOLGDomR GH ORQJR SUD]R DLQGD
VmR QHFHVViULDV SDUD VXD FRQVROLGDomR QD SUiWLFD HQGRGRQWLFD�

3$/$95$6�&+$9(� (QGRQGRWLD UHJHQHUDWLYD� (QJHQKDULD WHFLGXDO�&pOXODV�
WURQFR� %LRPDWHULDLV�
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$FDGrPLFDV GR &XUVR GH 2GRQWRORJLD GR &HQWUR 8QLYHUVLWiULR *R\D]HV ± 8QL*R\D]HV
2ULHQWDGRU� 3URI� (VSHFLDOLVWD GR &HQWUR 8QLYHUVLWiULR *R\D]HV ± 8QL*R\D]HV
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,1752'8&7,21� 5HJHQHUDWLYH HQGRGRQWLFV KDV HPHUJHG DV D SURPLVLQJ
DOWHUQDWLYH WR FRQYHQWLRQDO URRW FDQDO WUHDWPHQWV E\ SURSRVLQJ WKH UHVWRUDWLRQ RI
SXOS YLWDOLW\ WKURXJK WLVVXH HQJLQHHULQJ� 7KLV DSSURDFK DLPV WR SURPRWH WKH
IRUPDWLRQ RI QHZ ELRORJLFDO WLVVXH WKDW UHSODFHV WKH ORVW SXOS� UHVWRULQJ WKH
IXQFWLRQDOLW\ DQG ORQJHYLW\ RI WKH WRRWK� 2%-(&7,9(� 7R DQDO\]H WKH DSSOLFDWLRQ
RI WLVVXH HQJLQHHULQJ LQ UHJHQHUDWLYH HQGRGRQWLFV� IRFXVLQJ RQ ELRORJLFDO
SULQFLSOHV� FXUUHQW FOLQLFDO DSSURDFKHV� DQG IXWXUH SHUVSHFWLYHV IRU SXOS
QHRIRUPDWLRQ� 0(7+2'2/2*<� 7KLV LV D QDUUDWLYH OLWHUDWXUH UHYLHZ ZLWK D
TXDOLWDWLYH DSSURDFK� EDVHG H[FOXVLYHO\ RQ UHDO DQG XSGDWHG VFLHQWLILF DUWLFOHV
IURP WKH 3XE0HG GDWDEDVH� VHOHFWHG DFFRUGLQJ WR UHOHYDQFH� PHWKRGRORJLFDO
ULJRU� DQG FOLQLFDO DSSOLFDELOLW\�5(68/76� 7KH DQDO\VLV RI WKH VHOHFWHG VWXGLHV
KLJKOLJKWHG WKH LPSRUWDQFH RI WLVVXH HQJLQHHULQJ FRPSRQHQWV ² PHVHQFK\PDO
VWHP FHOOV� ELRDFWLYH VFDIIROGV� DQG PROHFXODU VLJQDOV ² IRU WKH VXFFHVV RI SXOS
UHJHQHUDWLRQ� &XUUHQW FOLQLFDO SURWRFROV KDYH HYROYHG ZLWK WKH LQFRUSRUDWLRQ RI
DGYDQFHG ELRPDWHULDOV� SODWHOHW FRQFHQWUDWHV� DQG HPHUJLQJ WHFKQRORJLHV VXFK
DV ELRSULQWLQJ DQG YLUWXDO VLPXODWLRQ�),1$/ &216,'(5$7,216� 7LVVXH
HQJLQHHULQJ DSSOLHG WR HQGRGRQWLFV UHSUHVHQWV DQ LQQRYDWLYH DQG ELRORJLFDOO\
LQWHJUDWHG WRRO WR SURPRWH SXOS QHRIRUPDWLRQ� 'HVSLWH UHFHQW DGYDQFHV� WKH
VWDQGDUGL]DWLRQ RI FOLQLFDO SURWRFROV DQG ORQJ�WHUP YDOLGDWLRQ DUH VWLOO QHFHVVDU\ WR
FRQVROLGDWH WKLV DSSURDFK LQ URXWLQH HQGRGRQWLF SUDFWLFH�

.(<:25'6� 5HJHQHUDWLYH (QGRGRQWLFV� 7LVVXH (QJLQHHULQJ�6WHP &HOOV�
%LRPDWHULDOV�



$*5$'(&,0(1726

$JUDGHFHPRV� SULPHLUDPHQWH� D 'HXV� SRU WHU QRV VXVWHQWDGR DR ORQJR GH WRGD

HVWD WUDMHWyULD� JXLDQGR QRVVRV SDVVRV H FRQFHGHQGR�QRV VDEHGRULD� VHUHQLGDGH H

IRUoD SDUD FRQFOXLU HVWH LPSRUWDQWH GHVDILR TXH IRL D JUDGXDomR�

7KLDJR PDQLIHVWD VXD SURIXQGD JUDWLGmR j HVSRVD H j ILOKD� SHOD SDFLrQFLD�

FRPSUHHQVmR H FRQVWDQWH DSRLR� 5HFRQKHFH QHODV VHX PDLRU WHVRXUR H D SULQFLSDO

IRQWH GH PRWLYDomR SDUD SHUVHYHUDU GXUDQWH FDGD HWDSD GHVVD FDPLQKDGD�

,VDEHOD DJUDGHFH DRV SDLV� VHX DOLFHUFH H PDLRU UHIHUrQFLD� FXMR DPRU� LQFHQWLYR H

GHGLFDomR WRUQDUDP SRVVtYHO FDGD FRQTXLVWD� (VWHQGH VHXV DJUDGHFLPHQWRV DR

QDPRUDGR� SHOR FXLGDGR H FDULQKR GHGLFDGRV j 6WHOD� SHUPLWLQGR�OKH VHJXLU HP

GLUHomR DRV VHXV VRQKRV FRP WUDQTXLOLGDGH H FRQILDQoD� ¬ VXD ILOKD� 6WHOD� GHGLFD

HVWH WUDEDOKR� UHFRQKHFHQGR QHOD VXD IRUoD� LQVSLUDomR H UD]mR GH SHUVLVWLU PHVPR

QRV PRPHQWRV PDLV GHVDILDGRUHV�

/DUD H[SUHVVD VXD VLQFHUD JUDWLGmR j RULHQWDGRUD� 3URID� 0DULD &DUROLQH )ORULDQR

5RTXH� SHOD RULHQWDomR DWHQFLRVD� DSRLR FRQVWDQWH H GLVSRQLELOLGDGH TXH IRUDP

HVVHQFLDLV SDUD R GHVHQYROYLPHQWR GHVWH WUDEDOKR� $JUDGHFH� WDPEpP� DRV VHXV

SDLV H j VXD LUPm� SHOR VXSRUWH LQFRQGLFLRQDO� SHODV SDODYUDV GH LQFHQWLYR H SRU

HVWDUHP SUHVHQWHV HP WRGRV RV PRPHQWRV� OHPEUDQGR�D VHPSUH GH VXD

FDSDFLGDGH H GR YDORU GH VHXV HVIRUoRV� 'HVHMR TXH HVWH WUDEDOKR UHWULEXD� DLQGD

TXH HP SDUWH� R RUJXOKR H R DPRU TXH VHQWH SRU VXD IDPtOLD�



,1752'8d­2

$ SUHVHUYDomR GD YLWDOLGDGH SXOSDU VHPSUH IRL XP GRV SULQFLSDLV GHVDILRV

GD HQGRGRQWLD� VREUHWXGR IUHQWH j SURJUHVVmR GH SDWRORJLDV SXOSDUHV

LUUHYHUVtYHLV TXH FRPSURPHWHP D LQWHJULGDGH GR WHFLGR GHQWLQRSXOSDU� 2V

WUDWDPHQWRV HQGRG{QWLFRV FRQYHQFLRQDLV� HPERUD HILFD]HV QR FRQWUROH GD GRU H

GD LQIHFomR� HQYROYHP D FRPSOHWD UHPRomR GD SROSD GHQWiULD� R TXH DFDUUHWD

SHUGD GD VHQVLELOLGDGH� HQIUDTXHFLPHQWR HVWUXWXUDO GR GHQWH H PDLRU

VXVFHWLELOLGDGH D IUDWXUDV H UHLQIHFo}HV �/,1� .$+/(5� ����� 6+$+221 HW DO��

������ 'LDQWH GLVVR� D EXVFD SRU DOWHUQDWLYDV WHUDSrXWLFDV TXH SURPRYDP D

UHJHQHUDomR GR WHFLGR SXOSDU� H QmR DSHQDV VXD VXEVWLWXLomR SRU PDWHULDLV

LQHUWHV� WHP JDQKDGR GHVWDTXH QD OLWHUDWXUD H QD SUiWLFD FOtQLFD�

1HVVH FHQiULR� HPHUJH D HQGRGRQWLD UHJHQHUDWLYD� XPD DERUGDJHP

LQRYDGRUD TXH YLVD D UHFXSHUDomR GD IXQFLRQDOLGDGH ELROyJLFD GR FRPSOH[R

GHQWLQRSXOSDU SRU PHLR GD DSOLFDomR GH SULQFtSLRV GD HQJHQKDULD WHFLGXDO� (VVD

iUHD PXOWLGLVFLSOLQDU HQYROYH D LQWHUDomR HQWUH FpOXODV�WURQFR� ELRPDWHULDLV

�VFDIIROGV� H VLQDLV ELRDWLYRV� FRP R REMHWLYR GH UHVWDXUDU HVWUXWXUDV H IXQo}HV

GR WHFLGR RULJLQDO �$*$ HW DO�� ����� 5$-$6(.$5 HW DO�� ������ $ HYROXomR GD

HQGRGRQWLD UHJHQHUDWLYD p IUXWR GH DQRV GH SHVTXLVD EiVLFD� H[SHULPHQWDO H

FOtQLFD� TXH SHUPLWLUDP FRPSUHHQGHU RV PHFDQLVPRV FHOXODUHV� PROHFXODUHV H

PRUIROyJLFRV HQYROYLGRV QD QHRIRUPDomR SXOSDU �0,1,& HW DO�� ����� */<1,6 HW

DO�� ������

$V FpOXODV�WURQFR PHVHQTXLPDLV GD SDSLOD DSLFDO �6&$3V� GHVWDFDP�VH

FRPR SURWDJRQLVWDV QHVVH SURFHVVR� SRU DSUHVHQWDUHP DOWD FDSDFLGDGH GH

GLIHUHQFLDomR� LPXQRPRGXODomR H SDUWLFLSDomR DWLYD QD UHSDUDomR WHFLGXDO

�&+5(3$ HW DO�� ����� $*$ HW DO�� ������ $OpP GLVVR� R PLFURDPELHQWH QR TXDO

HVVDV FpOXODV VmR LQVHULGDV ² HVSHFLDOPHQWH D PDWUL] H[WUDFHOXODU H RV IDWRUHV

GH FUHVFLPHQWR OLEHUDGRV ² H[HUFH LQIOXrQFLD FUtWLFD QD TXDOLGDGH GR WHFLGR

UHJHQHUDGR �0,1,& HW DO�� ������ &RP R VXSRUWH GH VFDIIROGV ELRDWLYRV H R XVR

GH FRQFHQWUDGRV SODTXHWiULRV FRPR 35)� 353 H L�35)� RV SURWRFRORV FOtQLFRV

YrP VHQGR FRQWLQXDPHQWH DSHUIHLoRDGRV �/,$1* HW DO�� ����� +8$1* HW DO��

������



$ OLWHUDWXUD WDPEpP HYLGHQFLD D FRQWULEXLomR GH PRGHORV FOtQLFRV H

ODERUDWRULDLV QR HQWHQGLPHQWR GD ELRFRPSDWLELOLGDGH GRV PDWHULDLV H QD

DYDOLDomR GD UHVSRVWD SXOSDU� SHUPLWLQGR R DYDQoR GDV HVWUDWpJLDV

UHJHQHUDWLYDV GH IRUPD VHJXUD H HILFLHQWH �3,*/,21,&2 HW DO�� ����� <$1* HW

DO�� ������ $LQGD DVVLP� D LPSUHYLVLELOLGDGH GH DOJXQV UHVXOWDGRV� RV FXVWRV

HQYROYLGRV H D DXVrQFLD GH GLUHWUL]HV FOtQLFDV XQLYHUVDLV UHSUHVHQWDP GHVDILRV

LPSRUWDQWHV SDUD D FRQVROLGDomR GD HQGRGRQWLD UHJHQHUDWLYD FRPR SUiWLFD

URWLQHLUD �/,1� .$+/(5� ����� +8 HW DO�� ������

2 FHQiULR IXWXUR� QR HQWDQWR� DSRQWD SDUD LQRYDo}HV SURPLVVRUDV� FRPR

D ELRLPSUHVVmR WULGLPHQVLRQDO� R XVR GH H[RVVRPRV FRPR YHtFXORV WHUDSrXWLFRV�

H D LQWHJUDomR GH WHFQRORJLDV GLJLWDLV FRPR D VLPXODomR YLUWXDO QR WUHLQDPHQWR

FOtQLFR �$/27+0$1 HW DO�� ����� +8 HW DO�� ����� 5$-$6(.$5 HW DO�� ������

'LDQWH GHVVD FRPSOH[LGDGH H GLQDPLVPR� ID]�VH QHFHVViULR XP PDSHDPHQWR

FUtWLFR GD OLWHUDWXUD FLHQWtILFD DWXDO VREUH R WHPD�
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(VWH WUDEDOKR WUDWD�VH GH XPD UHYLVmR GH OLWHUDWXUD GH DERUGDJHP

TXDOLWDWLYD� FRP IRFR QD DSOLFDomR GD HQJHQKDULD WHFLGXDO QR FRQWH[WR GD

HQGRGRQWLD UHJHQHUDWLYD� EXVFDQGR FRPSUHHQGHU RV IXQGDPHQWRV ELROyJLFRV�

RV DYDQoRV WHFQROyJLFRV H DV SHUVSHFWLYDV SDUD D QHRIRUPDomR SXOSDU� $

VHOHomR GRV PDWHULDLV VHJXLX FULWpULRV SUp�HVWDEHOHFLGRV GH LQFOXVmR H H[FOXVmR�

EDVHDGRV QD UHOHYkQFLD FLHQWtILFD� DWXDOLGDGH GRV GDGRV H DSOLFDELOLGDGH FOtQLFD�

$V EXVFDV HOHWU{QLFDV IRUDP UHDOL]DGDV QD EDVH GH GDGRV 3XE0HG�

FRQVLGHUDGD D SULQFLSDO IRQWH GH HYLGrQFLD FLHQWtILFD ELRPpGLFD� 8WLOL]DUDP�VH

RV VHJXLQWHV GHVFULWRUHV FRQWURODGRV H WHUPRV OLYUHV� FRPELQDGRV HQWUH VL FRP

RSHUDGRUHV ERROHDQRV �$1'�� WLVVXH HQJLQHHULQJ� UHJHQHUDWLYH HQGRGRQWLFV�

VWHP FHOOV� VFDIIROGV� GHQWDO SXOS UHJHQHUDWLRQ H ELRDFWLYH PROHFXOHV�

)RUDP DGRWDGRV RV VHJXLQWHV FULWpULRV GH LQFOXVmR� DUWLJRV SXEOLFDGRV

HQWUH ���� H ����� WH[WRV FRPSOHWRV GLVSRQtYHLV HP LQJOrV� HVWXGRV FRP

GHOLQHDPHQWR GH UHYLVmR VLVWHPiWLFD� PHWD�DQiOLVH� HQVDLRV FOtQLFRV� HVWXGRV LQ

YLWUR RX H[SHULPHQWDLV LQ YLYR� TXH DERUGDVVHP GLUHWDPHQWH D DSOLFDomR GH

FRPSRQHQWHV GD HQJHQKDULD WHFLGXDO QD UHJHQHUDomR SXOSDU� )RUDP H[FOXtGRV�

DUWLJRV GXSOLFDGRV� UHVXPRV� WUDEDOKRV LQGLVSRQtYHLV QD tQWHJUD� UHODWRV GH FDVR

LVRODGRV H SXEOLFDo}HV TXH QmR DERUGDVVHP GLUHWDPHQWH D WHPiWLFD SURSRVWD�

,QLFLDOPHQWH� IRUDP LGHQWLILFDGRV �� DUWLJRV� $SyV OHLWXUD GRV WtWXORV H

UHVXPRV� �� IRUDP VHOHFLRQDGRV SDUD OHLWXUD FRPSOHWD� $R ILQDO GD WULDJHP� ��

HVWXGRV DWHQGHUDP D WRGRV RV FULWpULRV H IRUDP XWLOL]DGRV SDUD FRPSRU R FRUSR

GD UHYLVmR� VHQGR FODVVLILFDGRV HQWUH UHYLV}HV VLVWHPiWLFDV� HVWXGRV FOtQLFRV�

SHVTXLVDV ODERUDWRULDLV H UHYLV}HV QDUUDWLYDV�

2V HVWXGRV IRUDP DQDOLVDGRV TXDQWR DR WLSR GH FpOXOD�WURQFR XWLOL]DGD�

QDWXUH]D GRV VFDIIROGV DSOLFDGRV� IDWRUHV ELRDWLYRV HQYROYLGRV� PHWRGRORJLD

H[SHULPHQWDO� GHVIHFKRV FOtQLFRV H KLVWROyJLFRV� H SRVVtYHLV OLPLWDo}HV RX

SHUVSHFWLYDV IXWXUDV� $ 7DEHOD � D VHJXLU UHVXPH RV FULWpULRV DSOLFDGRV GXUDQWH

R SURFHVVR GH VHOHomR�



7DEHOD � ± &ULWpULRV XWLOL]DGRV SDUD VHOHomR GRV DUWLJRV LQFOXtGRV QHVWD UHYLVmR

&ULWpULR 'HVFULomR

7LSR GH HVWXGR 5HYLV}HV VLVWHPiWLFDV� PHWD�DQiOLVHV�

HVWXGRV FOtQLFRV H H[SHULPHQWDLV

3HUtRGR GH SXEOLFDomR ���� D ����

%DVH GH GDGRV 3XE0HG

,GLRPD ,QJOrV

&ULWpULRV GH LQFOXVmR $FHVVR FRPSOHWR� UHOHYkQFLD DR WHPD�

ULJRU PHWRGROyJLFR� DSOLFDELOLGDGH

FOtQLFD

&ULWpULRV GH H[FOXVmR $UWLJRV UHSHWLGRV� UHVXPRV�

LQGLVSRQtYHLV� IRUD GR HVFRSR WHPiWLFR

$ PHWRGRORJLD DSOLFDGD YLVRX JDUDQWLU XPD UHYLVmR DEUDQJHQWH� FUtWLFD H

FRQILiYHO� UHVSHLWDQGR RV SUHFHLWRV GD SHVTXLVD ELEOLRJUiILFD FRQIRUPH DV

QRUPDV GD $%17 �1%5 ��������� H 1%5 ������������ SURSRUFLRQDQGR

VXEVtGLRV UHOHYDQWHV H DWXDOL]DGRV VREUH D YLDELOLGDGH GD UHJHQHUDomR SXOSDU

PHGLDGD SRU HVWUDWpJLDV GH HQJHQKDULD WHFLGXDO�



5(9,6­2 '( /,7(5$785$

�� &RQFHLWRV )XQGDPHQWDLV

$ HQJHQKDULD WHFLGXDO FRQVWLWXL XPD DERUGDJHP LQRYDGRUD TXH LQWHJUD

ELRORJLD FHOXODU� D FLrQFLD GRV PDWHULDLV H D PHGLFLQD UHJHQHUDWLYD� FRP R

REMHWLYR GH UHVWDXUDU WHFLGRV GDQLILFDGRV RX SHUGLGRV SRU PHLR GD FRPELQDomR

FRRUGHQDGD GH WUrV FRPSRQHQWHV SULQFLSDLV� FpOXODV�WURQFR� VFDIIROGV

�DUFDERXoRV WULGLPHQVLRQDLV� H VLQDLV ELRDWLYRV� (VVD DERUGDJHP EXVFD

PLPHWL]DU RV SULQFtSLRV QDWXUDLV GH GHVHQYROYLPHQWR H UHJHQHUDomR WHFLGXDO GR

RUJDQLVPR� SURPRYHQGR D IRUPDomR GH QRYRV WHFLGRV IXQFLRQDLV H LQWHJUDGRV

DR PHLR ELROyJLFR RULJLQDO �$/%848(548( HW DO�� ������ 1D HQGRGRQWLD

UHJHQHUDWLYD� D HQJHQKDULD WHFLGXDO RIHUHFH XPD DOWHUQDWLYD SURPLVVRUD DRV

WUDWDPHQWRV FRQYHQFLRQDLV� FRPR D DSH[LILFDomR� DR YLDELOL]DU D UHJHQHUDomR

GR FRPSOH[R GHQWLQD�SROSD H D UHVWDXUDomR GD YLWDOLGDGH SXOSDU HP GHQWHV

MRYHQV RX PHVPR PDGXURV �$/%848(548( HW DO�� ����� &+5(3$ HW DO��

������

'HQWUH RV FRPSRQHQWHV GD HQJHQKDULD WHFLGXDO� DV FpOXODV�WURQFR

GHVWDFDP�VH SHOR VHX SDSHO HVVHQFLDO QD UHJHQHUDomR WHFLGXDO� 'LYHUVRV WLSRV

GH FpOXODV PHVHQTXLPDLV Mi IRUDP H[SORUDGRV� PDV DV FpOXODV�WURQFR GD SDSLOD

DSLFDO �6&$3V� H DV FpOXODV�WURQFR GD SROSD GHQWDO �'36&V� VmR DV PDLV

LQYHVWLJDGDV HP SURWRFRORV UHJHQHUDWLYRV HQGRG{QWLFRV� $V 6&$3V

GHPRQVWUDP FDSDFLGDGH GLIHUHQFLDGD GH VREUHYLYrQFLD H SUROLIHUDomR HP

DPELHQWHV GHVIDYRUiYHLV� LQFOXVLYH TXDQGR WUDQVSODQWDGDV HP FDQDLV

UDGLFXODUHV PDGXURV �&+5(3$ HW DO�� ������ -i DV '36&V H[LEHP SRWHQFLDO GH

GLIHUHQFLDomR HP RGRQWREODVWRV H IRUPDomR GH GHQWLQD�OLNH� DOpP GH VHFUHomR

GH IDWRUHV LPXQRPRGXODWyULRV H QHXURSURWHWRUHV� LQGLFDQGR XP SDSHO DWLYR QmR

DSHQDV QD UHJHQHUDomR HVWUXWXUDO� PDV WDPEpP QD UHVWDXUDomR IXQFLRQDO GD

SROSD �526$,$1 HW DO�� ����� %$.+7,$5 HW DO�� ������ (VWXGRV GHPRQVWUDP

TXH R PLFURDPELHQWH LQIODPDWyULR SRGH PRGXODU SRVLWLYDPHQWH R

FRPSRUWDPHQWR GDV '36&V� IDYRUHFHQGR D UHJHQHUDomR �526$,$1 HW DO��

������



2V VFDIIROGV� SRU VXD YH]� VmR HVWUXWXUDV WULGLPHQVLRQDLV TXH RIHUHFHP

VXSRUWH ItVLFR SDUD D DGHVmR� SUROLIHUDomR H PLJUDomR FHOXODU� DOpP GH DWXDUHP

FRPR UHVHUYDWyULRV SDUD OLEHUDomR FRQWURODGD GH VLQDLV ELRDWLYRV� 2V VFDIIROGV

GHULYDGRV GH PDWUL] H[WUDFHOXODU �(&0�� HVSHFLDOPHQWH RV REWLGRV SRU

GHVFHOXODUL]DomR GH WHFLGRV� WrP VH PRVWUDGR DOWDPHQWH SURPLVVRUHV� (OHV

PDQWrP FRPSRQHQWHV HVWUXWXUDLV H IXQFLRQDLV GD (&0 QDWLYD� FRPR FROiJHQR�

ILEURQHFWLQD H JOLFRVDPLQRJOLFDQRV� H GHPRQVWUDUDP� HP PRGHORV DQLPDLV�

LQGX]LU D IRUPDomR GH WHFLGRV PLQHUDOL]DGRV H HVWUXWXUDV VHPHOKDQWHV j GHQWLQD

�(/1$:$0 HW DO�� ������ $ SUHVHQoD GH FDQDLV YDVFXODUHV SUHVHUYDGRV QHVVHV

VFDIIROGV IDYRUHFH D UHYDVFXODUL]DomR H D LQWHJUDomR IXQFLRQDO GR QRYR WHFLGR

DR FDQDO UDGLFXODU �(/1$:$0 HW DO�� ������ $OpP GLVVR� D FRPELQDomR GH

VFDIIROGV FRP '36&V RX 6&$3V SRWHQFLDOL]D RV HIHLWRV UHJHQHUDWLYRV�

SURPRYHQGR XPD UHVSRVWD KLVWROyJLFD VXSHULRU TXDQGR FRPSDUDGD DR XVR

LVRODGR GH FpOXODV RX DUFDERXoR �(/1$:$0 HW DO�� ����� 526$,$1 HW DO��

������

3RU ILP� RV VLQDLV ELRDWLYRV VmR IXQGDPHQWDLV SDUD RUTXHVWUDU R SURFHVVR

GH QHRIRUPDomR WHFLGXDO� )DWRUHV FRPR 9(*)� )*)��� %03V H 7*)�ȕ�

PRGXODP GLUHWDPHQWH D SUROLIHUDomR FHOXODU� DQJLRJrQHVH� GLIHUHQFLDomR

RGRQWREOiVWLFD H RUJDQL]DomR GR WHFLGR UHJHQHUDGR �$/%848(548( HW DO��

����� %$.+7,$5 HW DO�� ������ $ OLEHUDomR FRQWURODGD GHVVHV IDWRUHV� VHMD SRU

PHLR GH YHtFXORV QDWXUDLV FRPR D PDWUL] GHQWLQiULD RX LQFRUSRUDGRV HP

VFDIIROGV� FULD XP PLFURDPELHQWH SURStFLR SDUD UHJHQHUDomR� +i HYLGrQFLDV GH

TXH D SUySULD LUULJDomR HQGRG{QWLFD SRGH LQIOXHQFLDU D OLEHUDomR GH PROpFXODV

ELRDWLYDV GD GHQWLQD� FRQWULEXLQGR SDUD D LQGXomR GH UHVSRVWDV FHOXODUHV

�$/%848(548( HW DO�� ������ $OpP GLVVR� D LQIODPDomR OHYH H WUDQVLWyULD DSyV

D LQGXomR GH VDQJUDPHQWR RX LQWURGXomR GH FpOXODV�WURQFR QR FDQDO UDGLFXODU

SRGH HVWLPXODU SRVLWLYDPHQWH D UHJHQHUDomR� GHVGH TXH FRQWURODGD

�%$.+7,$5 HW DO�� ������

$ LQWHJUDomR VLQpUJLFD GHVVHV WUrV SLODUHV ² FpOXODV�WURQFR� VFDIIROGV H

VLQDLV ELRDWLYRV ² p HVVHQFLDO SDUD R VXFHVVR GD HQJHQKDULD WHFLGXDO HP

HQGRGRQWLD UHJHQHUDWLYD� 4XDQGR DSOLFDGRV GH IRUPD FRRUGHQDGD� p SRVVtYHO

LQGX]LU D IRUPDomR GH WHFLGRV KLVWRORJLFDPHQWH VHPHOKDQWHV j SROSD RULJLQDO�

LQFOXLQGR SUHVHQoD GH RGRQWREODVWRV RUJDQL]DGRV� PDWUL] FRODJHQRVD� FDSLODUHV



VDQJXtQHRV H ILEUDV QHUYRVDV �(/1$:$0 HW DO�� ����� %$.+7,$5 HW DO�� �����

&+5(3$ HW DO�� ������ (P PRGHORV H[SHULPHQWDLV FRP GHQWHV KXPDQRV

LPSODQWDGRV HP DQLPDLV LPXQRFRPSURPHWLGRV� REVHUYRX�VH IRUPDomR GH

WHFLGR YDVFXODUL]DGR H IXQFLRQDO DR ORQJR GR FDQDO UDGLFXODU� HYLGHQFLDQGR R

SRWHQFLDO FOtQLFR GD DERUGDJHP �&+5(3$ HW DO�� ������

��� +LVWyULFR GD (QGRGRQWLD 5HJHQHUDWLYD

'H WUDWDPHQWRV WUDGLFLRQDLV j EXVFD SHOD UHJHQHUDomR

+LVWRULFDPHQWH� D DERUGDJHP HQGRG{QWLFD SDUD GHQWHV FRP QHFURVH

SXOSDU H UL]RJrQHVH LQFRPSOHWD EDVHDYD�VH HP WpFQLFDV TXH YLVDYDP D

FRQWHQomR GR SURFHVVR LQIHFFLRVR H R IHFKDPHQWR DSLFDO� VHP� QR HQWDQWR�

SURPRYHU D FRQWLQXLGDGH GR GHVHQYROYLPHQWR UDGLFXODU� 3URFHGLPHQWRV FRPR D

DSH[LILFDomR FRP KLGUy[LGR GH FiOFLR� DPSODPHQWH XWLOL]DGRV GXUDQWH GpFDGDV�

HPERUD HILFD]HV QD LQGXomR GH XPD EDUUHLUD PLQHUDOL]DGD DSLFDO�

DSUHVHQWDYDP OLPLWDo}HV LPSRUWDQWHV� FRPR D IUDJLOLGDGH HVWUXWXUDO GD UDL]� R

WHPSR SURORQJDGR GH WUDWDPHQWR H R ULVFR GH IUDWXUDV FHUYLFDLV �$/*+$0', HW

DO�� ������ 2 XVR GH ELRFHUkPLFDV FRPR R 07$ �DJJUHJDWH GH WULy[LGR PLQHUDO�

WURX[H DYDQoRV QD WpFQLFD�GHYLGR j VXD H[FHOHQWH ELRFRPSDWLELOLGDGH H

FDSDFLGDGH GH LQGX]LU D IRUPDomR GH WHFLGR GXUR� PDV FRQWLQXDYD UHVWULWR DR

FRQFHLWR GH REWXUDomR GH FDQDLV QmR YLWDLV� VHP UHVWDXUDomR IXQFLRQDO GD SROSD

RX HVWtPXOR DR GHVHQYROYLPHQWR UDGLFXODU FRQWtQXR �/23(6 HW DO�� ������

'LDQWH GHVVDV OLPLWDo}HV� D HQGRGRQWLD UHJHQHUDWLYD VXUJLX FRPR XPD

SURSRVWD LQRYDGRUD� IXQGDPHQWDGD HP SULQFtSLRV GD HQJHQKDULD WHFLGXDO H QD

ELRORJLD GD UHJHQHUDomR� $ LGHLD GH UHYHUWHU D QHFURVH SXOSDU HP GHQWHV

LPDWXURV SRU PHLR GD DWLYDomR GH FpOXODV�WURQFR UHVLGHQWHV RX WUDQVSODQWDGDV�

DVVRFLDGDV D VFDIIROGV QDWXUDLV RX VLQWpWLFRV H HVWtPXORV ELROyJLFRV� UHSUHVHQWD

XP PDUFR QR SDUDGLJPD WHUDSrXWLFR GD HVSHFLDOLGDGH �/23(6 HW DO�� ������ $

WHUDSLD HQGRG{QWLFD UHJHQHUDWLYD �7(5� SURS}H QmR DSHQDV D HOLPLQDomR GD

LQIHFomR� PDV D SURPRomR GD QHRIRUPDomR GH WHFLGR YLWDO IXQFLRQDO GHQWUR GR



FDQDO UDGLFXODU� FRP SRWHQFLDO SDUD FRQWULEXLU QR HVSHVVDPHQWR GDV SDUHGHV

GHQWLQiULDV H QR IHFKDPHQWR ILVLROyJLFR GR IRUDPH DSLFDO �$/*+$0', HW DO��

����� =(1* HW DO�� ������

(VVH PRYLPHQWR GD WHUDSLD VXEVWLWXWLYD SDUD D UHJHQHUDWLYD SDVVRX D

JDQKDU IRUoD D SDUWLU GRV DQRV ����� FRP UHODWRV FOtQLFRV LQLFLDLV H SXEOLFDo}HV

H[SHULPHQWDLV GHPRQVWUDQGR R SRWHQFLDO GDV FpOXODV�WURQFR GD SDSLOD DSLFDO H

GD SROSD GHQWDO SDUD UHJHQHUDU WHFLGRV VHPHOKDQWHV j SROSD RULJLQDO�

3URJUHVVLYDPHQWH� SURWRFRORV FOtQLFRV IRUDP VHQGR GHVHQYROYLGRV H YDOLGDGRV�

FRP GHVWDTXH SDUD D DERUGDJHP EDVHDGD QD LQGXomR GH VDQJUDPHQWR

LQWUDFDQDO H R XVR GH DQGDPLRV QDWXUDLV FRPR FRiJXOR VDQJXtQHR RX 35)

�ILEULQD ULFD HP SODTXHWDV� �$/*+$0', HW DO�� ������

����� 3ULQFLSDLV PDUFRV FLHQWtILFRV H FOtQLFRV

$ WUDMHWyULD GD HQGRGRQWLD UHJHQHUDWLYD SRGH VHU GHOLQHDGD SRU PDUFRV

FLHQWtILFRV H FOtQLFRV TXH FRQVROLGDUDP VXD DSOLFDELOLGDGH H IXQGDPHQWDomR

ELROyJLFD� 8P GRV SULPHLURV DYDQoRV IRL D GHPRQVWUDomR H[SHULPHQWDO GH TXH

FpOXODV�WURQFR PHVHQTXLPDLV RULXQGDV GH WHFLGRV GHQWiULRV SRGHP VH

GLIHUHQFLDU HP RGRQWREODVWRV H RXWUDV OLQKDJHQV� DOpP GH SURGX]LU PDWUL]

H[WUDFHOXODU H LQGX]LU D IRUPDomR GH WHFLGR YDVFXODUL]DGR �/23(6 HW DO�� ������

2XWUR PDUFR LPSRUWDQWH IRL D SXEOLFDomR GH GLUHWUL]HV SHOD $$(

�$PHULFDQ $VVRFLDWLRQ RI (QGRGRQWLVWV�� TXH SDGURQL]RX D QRPHQFODWXUD� RV

FULWpULRV FOtQLFRV H RV REMHWLYRV HVSHUDGRV SDUD RV SURFHGLPHQWRV UHJHQHUDWLYRV�

FRQWULEXLQGR SDUD VXD DGRomR PDLV DPSOD QD SUiWLFD FOtQLFD� $ SDUWLU GHVVDV

UHFRPHQGDo}HV� REVHUYRX�VH XP FUHVFLPHQWR VLJQLILFDWLYR QD SURGXomR

FLHQWtILFD VREUH R WHPD� FRP PHWD�DQiOLVHV H UHYLV}HV VLVWHPiWLFDV

HYLGHQFLDQGR WD[DV FRQVLVWHQWHV GH FLFDWUL]DomR SHULDSLFDO� FRQWLQXLGDGH GR

GHVHQYROYLPHQWR UDGLFXODU H� HP DOJXQV FDVRV� UHVSRVWD SRVLWLYD DR WHVWH GH

VHQVLELOLGDGH SXOSDU �$/*+$0', HW DO�� ����� /23(6 HW DO�� ������

(VWXGRV UHWURVSHFWLYRV WDPEpP WrP GHVHPSHQKDGR SDSHO IXQGDPHQWDO

QD FRQVROLGDomR GD 7(5� 8P H[HPSOR UHFHQWH p D DQiOLVH FRQGX]LGD SRU =HQJ



HW DO� ������� TXH DYDOLRX IDWRUHV SUp�RSHUDWyULRV DVVRFLDGRV DR VXFHVVR QD

IRUPDomR GH WHFLGR H QR DXPHQWR GR FRPSULPHQWR UDGLFXODU DSyV

SURFHGLPHQWRV UHJHQHUDWLYRV� 2V DXWRUHV LGHQWLILFDUDP TXH D SUHVHQoD GH

iSLFHV DPSODPHQWH DEHUWRV H PHQRU WHPSR GH H[SRVLomR j QHFURVH HVWmR

DVVRFLDGRV D PHOKRUHV GHVIHFKRV PRUIROyJLFRV� FRUURERUDQGR D LPSRUWkQFLD GR

GLDJQyVWLFR SUHFRFH H GD VHOHomR FULWHULRVD GRV FDVRV�

&RP EDVH QHVVHV DFKDGRV� D HQGRGRQWLD UHJHQHUDWLYD WHP DYDQoDGR GH

IRUPD FRQWtQXD� SDVVDQGR GH XPD SURSRVWD H[SHULPHQWDO SDUD XPD UHDOLGDGH

FOtQLFD HP PXLWRV FHQWURV GH HQVLQR H SUiWLFD RGRQWROyJLFD� (PERUD GHVDILRV

LPSRUWDQWHV DLQGD H[LVWDP� FRPR D SUHYLVLELOLGDGH GD UHVSRVWD ELROyJLFD H D

SDGURQL]DomR GRV SURWRFRORV� RV DYDQoRV DFXPXODGRV QDV ~OWLPDV GXDV

GpFDGDV UHIRUoDP TXH D UHJHQHUDomR GR FRPSOH[R GHQWLQD�SROSD QmR p PDLV

XPD DVSLUDomR WHyULFD� PDV XPD SRVVLELOLGDGH FOtQLFD UHDO� HP FRQVWDQWH

DSULPRUDPHQWR �/23(6 HW DO�� ����� =(1* HW DO�� ������

��� %DVHV %LROyJLFDV GD 5HJHQHUDomR 3XOSDU

����� &pOXODV�WURQFR PHVHQTXLPDLV GD SDSLOD DSLFDO �6&$3V�

$V FpOXODV�WURQFR PHVHQTXLPDLV GD SDSLOD DSLFDO �6&$3V� UHSUHVHQWDP

XP GRV SLODUHV GD UHJHQHUDomR HQGRG{QWLFD� GHYLGR j VXD DOWD FDSDFLGDGH

SUROLIHUDWLYD� SRWHQFLDO GH GLIHUHQFLDomR H DFHVVLELOLGDGH HP GHQWHV LPDWXURV�

(VVDV FpOXODV GHULYDP GD SDSLOD DSLFDO� XP WHFLGR HPEULRQiULR ORFDOL]DGR QD

H[WUHPLGDGH UDGLFXODU GXUDQWH R GHVHQYROYLPHQWR GHQWiULR� H VmR HVVHQFLDLV

SDUD D QHRIRUPDomR GR FRPSOH[R GHQWLQD�SROSD �&+5(3$ HW DO�� ������

(VWXGRV GHPRQVWUDUDP TXH DV 6&$3V VmR FDSD]HV GH PLJUDU� DGHULU j

PDWUL] LQWUDFDQDO H GLIHUHQFLDU�VH HP FpOXODV VHPHOKDQWHV D RGRQWREODVWRV�

SDUWLFLSDQGR DWLYDPHQWH QD GHSRVLomR GH PDWUL] GHQWLQiULD H YDVFXODUL]DomR GR

WHFLGR QHRIRUPDGR �*/<1,6 HW DO�� ������ $OpP GLVVR� DSUHVHQWDP SURSULHGDGHV

LPXQRPRGXODWyULDV H VmR DOWDPHQWH UHVSRQVLYDV D VLQDLV LQIODPDWyULRV H IDWRUHV

GH FUHVFLPHQWR SUHVHQWHV QR PLFURDPELHQWH SXOSDU� R TXH DV WRUQD LGHDLV SDUD

DPELHQWHV FOtQLFRV GH UHSDUR WHFLGXDO �0,1,& HW DO�� ������



(P PRGHORV FOtQLFRV H H[SHULPHQWDLV� FRPR GHPRQVWUDGR SRU &KUHSD HW

DO� ������� D LQWURGXomR GLUHWD GH 6&$3V QR FDQDO UDGLFXODU GH GHQWHV PDGXURV

SURPRYHX D IRUPDomR GH WHFLGR FRQMXQWLYR YDVFXODUL]DGR H D SUHVHQoD GH

HVWUXWXUDV FHOXODUHV FRPSDWtYHLV FRP WHFLGR SXOSDU� $ HILFiFLD GHVVDV FpOXODV

HVWi GLUHWDPHQWH UHODFLRQDGD j VXD SODVWLFLGDGH H j VXD LQWHUDomR FRP D PDWUL]

H[WUDFHOXODU H VLQDLV ELRDWLYRV ORFDLV �$*$ HW DO�� ������

����� 0DWUL] H[WUDFHOXODU H PLFURDPELHQWH WHFLGXDO

$ PDWUL] H[WUDFHOXODU �(&0� H R PLFURDPELHQWH WHFLGXDO H[HUFHP SDSHO

HVVHQFLDO QD UHJHQHUDomR SXOSDU� DWXDQGR FRPR VXSRUWH ItVLFR H IRQWH GH

HVWtPXORV ELRTXtPLFRV SDUD D VREUHYLYrQFLD H IXQFLRQDOLGDGH FHOXODU� $ (&0

GHQWiULD p FRPSRVWD SRU FROiJHQR� SURWHRJOLFDQRV� ODPLQLQD� ILEURQHFWLQD H

RXWUDV SURWHtQDV TXH LQIOXHQFLDP GLUHWDPHQWH D DGHVmR� PLJUDomR� SUROLIHUDomR

H GLIHUHQFLDomR GH FpOXODV�WURQFR �0,1,& HW DO�� ������

$ TXDOLGDGH H D FRPSRVLomR GD (&0 VmR GHWHUPLQDQWHV SDUD D HILFiFLD

GRV SURWRFRORV UHJHQHUDWLYRV� (P SURFHGLPHQWRV FOtQLFRV� D OLEHUDomR GH

IDWRUHV FRQWLGRV QD GHQWLQD WUDWDGD� DVVRFLDGD j LQGXomR GH VDQJUDPHQWR RX

XVR GH DQGDPLRV QDWXUDLV� FULD XP PLFURDPELHQWH SHUPLVVLYR j UHJHQHUDomR

�$*$ HW DO�� ������ $OpP GLVVR� D (&0 FRQWULEXL SDUD D RUJDQL]DomR

WULGLPHQVLRQDO GDV FpOXODV� GLUHFLRQDQGR VXD PRUIRORJLD� SRODUL]DomR H

SURGXomR GH PDWUL] PLQHUDOL]DGD �*/<1,6 HW DO�� ������

2 PLFURDPELHQWH LQIODPDWyULR� TXDQGR FRQWURODGR� WDPEpP SRGH

IDYRUHFHU D UHJHQHUDomR WHFLGXDO� DWXDQGR QD DWLYDomR FHOXODU H QR

UHFUXWDPHQWR GH SURJHQLWRUHV� &RQWXGR� LQIODPDo}HV VHYHUDV RX SHUVLVWHQWHV

SRGHP FRPSURPHWHU D LQWHJULGDGH GD (&0 H SUHMXGLFDU D UHVSRVWD ELROyJLFD

GHVHMDGD� FRPR HYLGHQFLDGR QDV DQiOLVHV KLVWROyJLFDV FRPSDUDWLYDV HP

HVWXGRV FOtQLFRV UDQGRPL]DGRV �0,1,& HW DO�� ����� */<1,6 HW DO�� ������

����� )DWRUHV GH FUHVFLPHQWR HQYROYLGRV



$ VLQDOL]DomR ELRTXtPLFD SURPRYLGD SRU IDWRUHV GH FUHVFLPHQWR p FUXFLDO

SDUD D UHJHQHUDomR GR WHFLGR SXOSDU� (QWUH RV SULQFLSDLV IDWRUHV HQYROYLGRV�

GHVWDFDP�VH R IDWRU GH FUHVFLPHQWR HQGRWHOLDO YDVFXODU �9(*)�� D SURWHtQD

PRUIRJHQpWLFD yVVHD �%03���� R IDWRU GH FUHVFLPHQWR WUDQVIRUPDGRU EHWD �7*)�

ȕ�� H R IDWRU GH FUHVFLPHQWR GHULYDGR GH SODTXHWDV �3'*)�� TXH UHJXODP

SURFHVVRV FRPR DQJLRJrQHVH� GLIHUHQFLDomR FHOXODU H UHPRGHODomR WHFLGXDO

�$*$ HW DO�� ������

2 9(*)� SRU H[HPSOR� HVWLPXOD R FUHVFLPHQWR GH QRYRV YDVRV

VDQJXtQHRV� SURPRYHQGR R[LJHQDomR H QXWULomR FHOXODU ² HOHPHQWRV

HVVHQFLDLV SDUD D PDWXUDomR GR WHFLGR QHRIRUPDGR� -i R 7*)�ȕ� DWXD QD

PRGXODomR GD LQIODPDomR H QD GLIHUHQFLDomR RGRQWREOiVWLFD� HQTXDQWR R 3'*)

IDYRUHFH D PLJUDomR FHOXODU H D UHJHQHUDomR GD (&0 �0,1,& HW DO�� ������

$ VLQHUJLD HQWUH HVVHV IDWRUHV� VHMD QDWXUDOPHQWH OLEHUDGRV SHOR FRiJXOR

VDQJXtQHR� VHMD SRU PHLR GH VFDIIROG ELRDWLYRV RX GHQWLQD FRQGLFLRQDGD�

FRQWULEXL GHFLVLYDPHQWH SDUD R VXFHVVR GRV SURFHGLPHQWRV UHJHQHUDWLYRV�

(VWXGRV FRPR RV GH $JD HW DO� ������ GHVWDFDP TXH D HQWUHJD ORFDOL]DGD H

VXVWHQWDGD GHVVHV IDWRUHV QR DPELHQWH LQWUDFDQDO SRGH PHOKRUDU

VLJQLILFDWLYDPHQWH RV UHVXOWDGRV FOtQLFRV H KLVWROyJLFRV GD WHUDSLD UHJHQHUDWLYD�

7DEHOD � ± $ WDEHOD � UHVXPH RV SULQFLSDLV HOHPHQWRV ELROyJLFRV HQYROYLGRV QRV

SURFHVVRV UHJHQHUDWLYRV SXOSDUHV� GHVWDFDQGR VHXV SDSpLV HVSHFtILFRV H

LQWHUDo}HV�



&RPSRQHQWH 'HVFULomR 5HIHUrQFLDV

&pOXODV�WURQFR �6&$3V� $OWD FDSDFLGDGH �&KUHSD HW DO�� ����� *O\QLV
SUROLIHUDWLYD H HW DO�� ������
GLIHUHQFLDomR HP
RGRQWREODVWRV�
IRUPDomR GD PDWUL]
SXOSDU�

0DWUL] H[WUDFHOXODU 6XSRUWH HVWUXWXUDO H �0LQLF HW DO�� ����� *O\QLV
�(&0� ELRTXtPLFR� LQIOXHQFLD�

DGHVmR� PLJUDomR H
GLIHUHQFLDomR FHOXODU�

HW DO�� ������

0LFURDPELHQWH WHFLGXDO ,QIODPDomR OHYH
IDYRUHFH D
UHJHQHUDomR�
LQIODPDomR FU{QLFD
SUHMXGLFD D (&0 H D
UHVSRVWD FHOXODU�

�0LQLF HW DO�� ����� *O\QLV
HW DO�� ������

)DWRUHV GH FUHVFLPHQWR 9(*)� %03��� 7*)�ȕ�
H 3'*) HVWLPXODP
DQJLRJrQHVH�
UHPRGHODomR H
GLIHUHQFLDomR
RGRQWREOiVWLFD�

�$JD HW DO�� ����� 0LQLF HW
DO�� ������

,QWHUDomR VLQpUJLFD &RPELQDomR
FRRUGHQDGD HQWUH
FpOXODV� (&0 H IDWRUHV
GH FUHVFLPHQWR
SURPRYH D UHJHQHUDomR
IXQFLRQDO H
PRUIROROLFDPHQWH
HILFD]�

�$JD HW DO�� ����� &KUHSD
HW DO�� ������

)RQWH� (ODERUDGR SHORV DXWRUHV FRP EDVH HP $JD HW DO� ������� &KUHSD HW DO�

��� $SOLFDo}HV GD (QJHQKDULD 7HFLGXDO QD (QGRGRQWLD

����� 7LSRV GH VFDIIROGV XWLOL]DGRV

2V VFDIIROGV FRQVWLWXHP XP GRV SLODUHV GD HQJHQKDULD WHFLGXDO� DWXDQGR

FRPR VXSRUWHV WULGLPHQVLRQDLV SDUD R FUHVFLPHQWR FHOXODU� D DGHVmR H D

OLEHUDomR FRQWURODGD GH IDWRUHV ELRDWLYRV� 1D HQGRGRQWLD UHJHQHUDWLYD� D



HVFROKD GR WLSR GH VFDIIROG LQIOXHQFLD GLUHWDPHQWH RV GHVIHFKRV FOtQLFRV H

KLVWROyJLFRV GRV SURFHGLPHQWRV� VHQGR GHWHUPLQDQWH SDUD D IRUPDomR GH WHFLGR

IXQFLRQDO �6+$+221 HW DO�� ������

(QWUH RV SULQFLSDLV WLSRV GH VFDIIROGV XWLOL]DGRV HVWmR RV QDWXUDLV� FRPR

FRiJXOR VDQJXtQHR� PDWUL] GH GHQWLQD H SURGXWRV GHULYDGRV GH SODTXHWDV� DOpP

GRV VLQWpWLFRV� FRPR KLGURJpLV� FROiJHQR PRGLILFDGR H SROtPHURV

ELRGHJUDGiYHLV� (P XP HQVDLR FOtQLFR UDQGRPL]DGR FRQGX]LGR SRU $OVKDKKRXG

HW DO� ������� WUrV WLSRV GH VFDIIROGV ² FROiJHQR� SODVPD ULFR HP SODTXHWDV

�353� H FRiJXOR ² IRUDP FRPSDUDGRV HP GHQWHV SHUPDQHQWHV PDGXURV FRP

OHV}HV SHULDSLFDLV� 2V UHVXOWDGRV GHPRQVWUDUDP TXH WRGRV RV JUXSRV

DSUHVHQWDUDP PHOKRUD FOtQLFD H UDGLRJUiILFD VLJQLILFDWLYD� FRP PDLRU IRUPDomR

GH WHFLGR VHPHOKDQWH j SROSD QRV JUXSRV FRP ELRPDWHULDLV DWLYRV�

$OpP GLVVR� XPD PHWD�DQiOLVH FRQGX]LGD SRU <DQJ HW DO� ������

HYLGHQFLRX TXH D XWLOL]DomR GH VFDIIROGV ELRPLPpWLFRV SURPRYH PDLRU WD[D GH

IHFKDPHQWR DSLFDO� HVSHVVDPHQWR GD SDUHGH GHQWLQiULD H UHVSRVWD

YDVFXODUL]DGD HP FRPSDUDomR DR XVR H[FOXVLYR GR FRiJXOR� 2 HVWXGR UHIRUoD

TXH D HVWUXWXUD ItVLFD H D FRPSRVLomR TXtPLFD GRV VFDIIROGV DIHWDP GLUHWDPHQWH

R FRPSRUWDPHQWR FHOXODU H D TXDOLGDGH GR WHFLGR UHJHQHUDGR�

2 SDSHO GRV VFDIIROGV WDPEpP VH HVWHQGH j OLEHUDomR VXVWHQWDGD GH

VLQDLV ELRDWLYRV� IDFLOLWDQGR D GLIHUHQFLDomR FHOXODU H D RUJDQL]DomR WHFLGXDO�

,VVR IRL FRQILUPDGR QD UHYLVmR VLVWHPiWLFD GH 6KDKRRQ HW DO� ������� TXH

GHVWDFRX D LPSRUWkQFLD GD SRURVLGDGH� ELRGHJUDGDELOLGDGH H ELRFRPSDWLELOLGDGH

GRV VFDIIROGV XWLOL]DGRV QD SUiWLFD FOtQLFD�

����� 8VR GH 35)� 353 H RXWURV ELRPDWHULDLV

2V FRQFHQWUDGRV SODTXHWiULRV� FRPR R SODVPD ULFR HP SODTXHWDV �353�

H D ILEULQD ULFD HP SODTXHWDV �35)�� WrP JDQKDGR GHVWDTXH FRPR VFDIIROGV

ELRDWLYRV QD HQGRGRQWLD UHJHQHUDWLYD� SRU DWXDUHP FRPR UHVHUYDWyULRV QDWXUDLV

GH IDWRUHV GH FUHVFLPHQWR� FRPR 3'*)� 9(*)� 7*)�ȕ H ,*)� (VVHV IDWRUHV

SURPRYHP DQJLRJrQHVH� GLIHUHQFLDomR FHOXODU H UHPRGHODomR GD PDWUL]�

IDYRUHFHQGR D UHJHQHUDomR SXOSDU �+8$1* HW DO�� ������

2 HVWXGR FOtQLFR PXOWLFrQWULFR GH /LDQJ HW DO� ������ SURS{V XP SURWRFROR

SDUD DYDOLDU D HILFiFLD GR L�35) HP GHQWHV PDGXURV FRP QHFURVH SXOSDU� $



KLSyWHVH EDVHRX�VH QD FDSDFLGDGH GR L�35) GH OLEHUDU IDWRUHV ELRDWLYRV SRU

SHUtRGRV SURORQJDGRV� IDYRUHFHQGR D YDVFXODUL]DomR H D PLJUDomR GH FpOXODV�

WURQFR HQGyJHQDV� $OpP GLVVR� D QDWXUH]D DXWyORJD GHVVHV PDWHULDLV PLQLPL]D

ULVFRV LPXQROyJLFRV H LQIHFFLRVRV�

1D UHYLVmR VLVWHPiWLFD H PHWD�DQiOLVH FRQGX]LGD SRU +XDQJ HW DO� �������

R XVR GH SURGXWRV DXWyORJRV GHPRQVWURX UHVXOWDGRV FOtQLFRV H UDGLRJUiILFRV

VXSHULRUHV HP FRPSDUDomR DR XVR GR FRiJXOR VDQJXtQHR LVRODGR� 2 XVR GH

353 H 35) PRVWURX PDLRU WD[D GH UHVSRVWD SRVLWLYD DR WHVWH GH VHQVLELOLGDGH

SXOSDU H PHQRU WD[D GH LQVXFHVVR FOtQLFR�

2XWURV ELRPDWHULDLV� FRPR PDWUL] GH GHQWLQD GHVPLQHUDOL]DGD� KLGURJpLV

QDWXUDLV� QDQRFRPSyVLWRV H ELRPDWHULDLV VLQWpWLFRV� WDPEpP YrP VHQGR

H[SORUDGRV FRP UHVXOWDGRV SURPLVVRUHV� $ FRPELQDomR GH ELRPDWHULDLV

ELRDWLYRV H FpOXODV�WURQFR UHSUHVHQWD XPD DERUGDJHP VLQpUJLFD TXH DPSOLD R

SRWHQFLDO UHJHQHUDWLYR GRV SURFHGLPHQWRV HQGRG{QWLFRV �6+$+221 HW DO��

������

����� 0RGHORV FOtQLFRV H H[SHULPHQWDLV

2 DYDQoR GD HQJHQKDULD WHFLGXDO QD HQGRGRQWLD WDPEpP GHSHQGH GD

FRQVROLGDomR GH PRGHORV H[SHULPHQWDLV FOtQLFRV� LQ YLWUR� H[ YLYR H LQ YLYR� TXH

SHUPLWDP D DYDOLDomR UHSURGXWtYHO GD UHVSRVWD UHJHQHUDWLYD� 7DLV PRGHORV VmR

IXQGDPHQWDLV SDUD YDOLGDU VFDIIROGV� ELRPDWHULDLV� HVWUDWpJLDV FHOXODUHV H

FRPELQDo}HV WHUDSrXWLFDV �3,*/,21,&2 HW DO�� ������

3LJOLRQLFR HW DO� ������ GHVWDFDUDP TXH RV PRGHORV LQ YLWUR� HPERUD ~WHLV

SDUD DQiOLVHV FHOXODUHV H GH DGHVmR HP VXSHUItFLHV HVSHFtILFDV� QmR

UHSURGX]HP D FRPSOH[LGDGH WULGLPHQVLRQDO GR DPELHQWH SXOSDU� -i RV PRGHORV

H[ YLYR SHUPLWHP WHVWDU D LQWHUDomR HQWUH GHQWLQD� (&0 H FpOXODV�WURQFR HP

FRQGLo}HV VHPL�FRQWURODGDV� 1R HQWDQWR� RV PRGHORV LQ YLYR� VREUHWXGR HP

DQLPDLV FRPR FmHV H SRUFRV� FRQWLQXDP VHQGR R SDGUmR�RXUR SDUD DYDOLDU D

LQWHJUDomR WHFLGXDO� D UHVSRVWD LQIODPDWyULD H D IRUPDomR GH WHFLGR SXOSDU

YDVFXODUL]DGR�



1RV HQVDLRV FOtQLFRV UDQGRPL]DGRV UHYLVDGRV SRU <DQJ HW DO� �������

REVHUYRX�VH XPD GLYHUVLGDGH GH SURWRFRORV DSOLFDGRV� FRP YDULDomR QRV WLSRV

GH GHQWHV� WHPSR GH DFRPSDQKDPHQWR� FULWpULRV GH DYDOLDomR FOtQLFD H

UDGLRJUiILFD� DOpP GR WLSR GH VFDIIROG HPSUHJDGR� (VVD KHWHURJHQHLGDGH

PHWRGROyJLFD UHVVDOWD D QHFHVVLGDGH GH SDGURQL]DomR QRV PRGHORV FOtQLFRV

SDUD PDLRU FRPSDUDELOLGDGH HQWUH RV HVWXGRV�

6KDKRRQ HW DO� ������ WDPEpP FKDPDP DWHQomR SDUD D LPSRUWkQFLD GD

DYDOLDomR KLVWROyJLFD VHPSUH TXH SRVVtYHO� HVSHFLDOPHQWH HP HVWXGRV LQ YLYR�

SRLV FULWpULRV H[FOXVLYDPHQWH FOtQLFR�UDGLRJUiILFRV SRGHP VXEHVWLPDU RX

VXSHUHVWLPDU RV UHDLV GHVIHFKRV UHJHQHUDWLYRV�

7DEHOD � ± $SOLFDo}HV GD HQJHQKDULD WHFLGXDO QD HQGRGRQWLD UHJHQHUDWLYD

$SOLFDomR 'HVFULomR 5HIHUrQFLDV

7LSRV GH VFDIIROGV &RiJXOR� 353� 35)�
FROiJHQR� KLGURJpLV� PDWUL]
GH GHQWLQD H SROtPHURV�
,QIOXHQFLDP GLUHWDPHQWH
RV UHVXOWDGRV�

KLVWROyJLFRV �6KDKRRQ
HW DO�� �����
$OVKDKKRXG HW DO��
����� <DQJ HW DO��
������

353� 35) H ELRPDWHULDLV 3URGXWRV DXWyORJRV
SURPRYHP DQJLRJrQHVH�
GLIHUHQFLDomR H ERQV
UHVXOWDGRV FOtQLFRV H
UDGLRJUiILFRV�

�+XDQJ HW DO�� �����
/LDQJ HW DO�� �����
6KDKRRQ HW DO�� ������

0RGHORV H[SHULPHQWDLV ,Q YLWUR� H[ YLYR H LQ YLYR�
0RGHORV LQ YLYR VmR
SDGUmR RXUR SDUD DYDOLDU
UHVSRVWD SXOSDU
UHJHQHUDWLYD�

�3LJOLRQLFR HW DO��
����� <DQJ HW DO��
����� 6KDKRRQ HW DO��
������

)RQWH� (ODERUDGR SHOD DXWRUD FRP EDVH HP 6KDKRRQ HW DO� ������� $OVKDKKRXG
HW DO� ������� <DQJ HW DO� ������� +XDQJ HW DO� ������� /LDQJ HW DO� ������ H

3LJOLRQLFR HW DO� �������



��� 3HUVSHFWLYDV )XWXUDV SDUD D 1HRIRUPDomR 3XOSDU

$ HQGRGRQWLD UHJHQHUDWLYD WHP DYDQoDGR GH IRUPD VLJQLILFDWLYD QDV

~OWLPDV GpFDGDV� LPSXOVLRQDGD SRU GHVFREHUWDV HP ELRWHFQRORJLD� HQJHQKDULD

WHFLGXDO H FLrQFLD GRV PDWHULDLV� $SHVDU GRV SURJUHVVRV REVHUYDGRV HP

SURWRFRORV FOtQLFRV H QD UHVSRVWD ELROyJLFD DRV WUDWDPHQWRV UHJHQHUDWLYRV�

GHVDILRV DLQGD SHUVLVWHP� HVSHFLDOPHQWH HP UHODomR j SDGURQL]DomR GH

SURFHGLPHQWRV� j SUHYLVLELOLGDGH GRV UHVXOWDGRV H j IRUPDomR GH XP WHFLGR

SXOSDU IXQFLRQDOPHQWH HTXLYDOHQWH DR RULJLQDO� 1HVVH FRQWH[WR� VXUJHP

GLYHUVDV SHUVSHFWLYDV IXWXUDV SURPLVVRUDV� TXH DSRQWDP SDUD XPD QRYD HUD GD

UHJHQHUDomR SXOSDU JXLDGD SRU WHFQRORJLDV DYDQoDGDV H DERUGDJHQV

LQWHJUDWLYDV �/,1� .$+/(5� ����� $/087$,5, HW DO�� ������

8PD GDV SULQFLSDLV WHQGrQFLDV UHIHUH�VH DR GHVHQYROYLPHQWR GH

ELRPDWHULDLV GH QRYD JHUDomR� FRP SURSULHGDGHV ELRDWLYDV RWLPL]DGDV� FDSD]HV

GH HVWLPXODU GH IRUPD VHOHWLYD D GLIHUHQFLDomR FHOXODU� SURPRYHU DQJLRJrQHVH H

FRQWURODU R PLFURDPELHQWH LQIODPDWyULR� (QWUH HVVHV PDWHULDLV� GHVWDFDP�VH RV

VFDIIROGV LQWHOLJHQWHV j EDVH GH SHSWtGHRV DXWR�RUJDQL]iYHLV� QDQRSDUWtFXODV

IXQFLRQDOL]DGDV� KLGURJpLV UHVSRQVLYRV D HVWtPXORV H VLVWHPDV GH OLEHUDomR

VXVWHQWDGD GH IDWRUHV GH FUHVFLPHQWR �5$-$6(.$5 HW DO�� ������ 7DLV

PDWHULDLV YLVDP QmR DSHQDV DWXDU FRPR VXSRUWH WULGLPHQVLRQDO� PDV WDPEpP

LQWHUDJLU GLQDPLFDPHQWH FRP R WHFLGR KRVSHGHLUR� SURPRYHQGR XPD

UHJHQHUDomR PDLV HILFD] H SUHYLVtYHO�

$OpP GLVVR� D LQWHJUDomR GD ELRLPSUHVVmR �' j HQGRGRQWLD UHJHQHUDWLYD

UHSUHVHQWD XPD GDV LQRYDo}HV PDLV SURPLVVRUDV� (VVD WHFQRORJLD SHUPLWH D

FRQVWUXomR GH DUFDERXoRV SHUVRQDOL]DGRV FRP FpOXODV YLYDV H IDWRUHV ELRDWLYRV�

VLPXODQGR D DUTXLWHWXUD GR WHFLGR SXOSDU RULJLQDO� (PERUD DLQGD HP IDVH

H[SHULPHQWDO� D ELRIDEULFDomR GH WHFLGRV GHQWLQRSXOSDUHV RIHUHFH XPD

DERUGDJHP SRWHQFLDO SDUD VXEVWLWXLU FRPSOHWDPHQWH R WHFLGR SHUGLGR SRU

HVWUXWXUDV IXQFLRQDLV H RUJDQL]DGDV �$/27+0$1 HW DO�� ������

2XWUR DYDQoR UHOHYDQWH HVWi QD XWLOL]DomR GH IHUUDPHQWDV GLJLWDLV H

DPELHQWHV VLPXODGRV SDUD R DSULPRUDPHQWR GD IRUPDomR FOtQLFD HP HQGRGRQWLD

UHJHQHUDWLYD� +X HW DO� ������ GHPRQVWUDUDP TXH R XVR GH VLPXODGRUHV YLUWXDLV



�' PHOKRUD VLJQLILFDWLYDPHQWH D DFXUiFLD� D WRPDGD GH GHFLVmR H D

DXWRFRQILDQoD GRV SURILVVLRQDLV GXUDQWH SURFHGLPHQWRV UHJHQHUDWLYRV� (VVD

HVWUDWpJLD QmR DSHQDV IDYRUHFH R HQVLQR� PDV WDPEpP FRODERUD FRP D

SDGURQL]DomR H VHJXUDQoD GRV SURWRFRORV FOtQLFRV�

'R SRQWR GH YLVWD ELROyJLFR� Ki XPD WHQGrQFLD FUHVFHQWH HP

FRPSUHHQGHU H PDQLSXODU FDPLQKRV PROHFXODUHV H PHFDQLVPRV GH VLQDOL]DomR

FHOXODU HQYROYLGRV QD QHRIRUPDomR SXOSDU� 3HVTXLVDV UHFHQWHV WrP LQYHVWLJDGR

D PRGXODomR HSLJHQpWLFD� D H[SUHVVmR JrQLFD H D DomR GH H[RVVRPRV

GHULYDGRV GH FpOXODV�WURQFR FRPR SRWHQFLDLV PHGLDGRUHV WHUDSrXWLFRV� $

SURSRVWD p UHILQDU DV WHUDSLDV FHOXODUHV� WRUQDQGR�DV PDLV GLUHFLRQDGDV�

HILFLHQWHV H VHJXUDV� HVSHFLDOPHQWH SDUD FDVRV GH QHFURVH SXOSDU HP GHQWHV

SHUPDQHQWHV PDGXURV �<8 HW DO�� ������

&RQWXGR� SDUD TXH HVVDV WHFQRORJLDV VH FRQVROLGHP QD SUiWLFD FOtQLFD� p

IXQGDPHQWDO VXSHUDU DOJXPDV EDUUHLUDV SHUVLVWHQWHV� FRPR D OLPLWDomR QD

GLVSRQLELOLGDGH GH FpOXODV�WURQFR DXWyORJDV HP SDFLHQWHV DGXOWRV� RV FXVWRV

HOHYDGRV GRV ELRPDWHULDLV LQRYDGRUHV H D QHFHVVLGDGH GH YDOLGDomR HP

HVWXGRV FOtQLFRV PXOWLFrQWULFRV FRP ORQJR DFRPSDQKDPHQWR �/,1� .$+/(5�

����� 5$-$6(.$5 HW DO�� ������ 7DPEpP p HVVHQFLDO LQWHJUDU RV

FRQKHFLPHQWRV GD FLrQFLD EiVLFD FRP D UHDOLGDGH FOtQLFD� SURPRYHQGR XPD

DERUGDJHP WUDQVODFLRQDO TXH EHQHILFLH GLUHWDPHQWH RV SDFLHQWHV�

'HVVD IRUPD� D UHJHQHUDomR SXOSDU QmR VHUi PDLV DSHQDV XPD

SRVVLELOLGDGH� VHUi R QRYR SDGUmR GD HQGRGRQWLD PRGHUQD�



5(68/7$'26

(QJHQKDULD 7HFLGXDO H VHXV &RPSRQHQWHV )XQGDPHQWDLV

$ DQiOLVH GRV HVWXGRV HYLGHQFLD TXH RV SULQFtSLRV GD HQJHQKDULD WHFLGXDO

DSOLFDGRV j HQGRGRQWLD UHJHQHUDWLYD VmR EHP HVWDEHOHFLGRV H FRQVWDQWHPHQWH

DWXDOL]DGRV� $ WUtDGH IRUPDGD SRU FpOXODV�WURQFR� VFDIIROGV H VLQDLV ELRDWLYRV

SHUPDQHFH FRPR EDVH HVWUXWXUDO SDUD D UHJHQHUDomR GR FRPSOH[R GHQWLQD�

SROSD� (VWXGRV FRPR RV GH $OEXTXHUTXH HW DO� ������ H %DNKWLDU HW DO� ������

UHIRUoDP TXH D FRPELQDomR GHVVHV HOHPHQWRV IDYRUHFH QmR DSHQDV D

UHJHQHUDomR PRUIROyJLFD� PDV WDPEpP D IXQFLRQDOLGDGH GR WHFLGR QHRIRUPDGR�

$V FpOXODV�WURQFR PHVHQTXLPDLV GD SDSLOD DSLFDO �6&$3V� IRUDP

DPSODPHQWH GHVWDFDGDV SRU VXD SODVWLFLGDGH H SRWHQFLDO GH GLIHUHQFLDomR

�&KUHSD HW DO�� ����� $JD HW DO�� ������ (VVHV DFKDGRV VmR FRUURERUDGRV SRU

0LQLF HW DO� ������� TXH UHVVDOWDP D LPSRUWkQFLD GR PLFURDPELHQWH H GD PDWUL]

H[WUDFHOXODU QD PHGLDomR GR FRPSRUWDPHQWR FHOXODU� $ DomR LPXQRPRGXODWyULD

GDV 6&$3V H VXD FDSDFLGDGH GH SURPRYHU YDVFXODUL]DomR LQWUDFDQDO

FRQVWLWXHP HOHPHQWRV FKDYH SDUD R VXFHVVR GD UHJHQHUDomR�

1R HQWDQWR� DSHVDU GR SRWHQFLDO SURPLVVRU GHVVDV DERUGDJHQV� D

DSOLFDomR FOtQLFD DLQGD HQIUHQWD GHVDILRV LPSRUWDQWHV� FRPR D GLILFXOGDGH GH

FRQWUROH GR PLFURDPELHQWH LQWUDFDQDO HP FRQGLo}HV LQIODPDWyULDV� D

YDULDELOLGDGH ELROyJLFD GDV FpOXODV�WURQFR H D HVFDVVH] GH SURWRFRORV FOtQLFRV

SDGURQL]DGRV� 7DLV OLPLWDo}HV UHIRUoDP D QHFHVVLGDGH GH HVWXGRV FOtQLFRV

FRQWURODGRV H GH ORQJR SUD]R TXH FRQILUPHP D HILFiFLD H D SUHYLVLELOLGDGH GRV

SURFHGLPHQWRV UHJHQHUDWLYRV HP KXPDQRV�

6FDIIROGV H %LRPDWHULDLV� (ILFiFLD &OtQLFD H +LVWROyJLFD

$ HVFROKD GR VFDIIROG p GHFLVLYD SDUD R VXFHVVR GD UHJHQHUDomR

HQGRG{QWLFD� (VWXGRV FOtQLFRV FRPR RV GH $OVKDKKRXG HW DO� ������ H PHWD�

DQiOLVHV UHFHQWHV �<DQJ HW DO�� ����� 6KDKRRRQ HW DO�� ����� LQGLFDP TXH



VFDIIROGV ELRPLPpWLFRV� FRPR FROiJHQR� 353 H 35)� DSUHVHQWDP UHVXOWDGRV

VXSHULRUHV DR FRiJXOR VDQJXtQHR LVRODGR� IDYRUHFHQGR PDLRU IHFKDPHQWR DSLFDO�

HVSHVVDPHQWR GD GHQWLQD H DXPHQWR GD YDVFXODUL]DomR�

2V FRQFHQWUDGRV SODTXHWiULRV� HVSHFLDOPHQWH 35) H 353� PRVWUDUDP

HILFiFLD FOtQLFD UHOHYDQWH� +XDQJ HW DO� ������ UHODWDUDP PDLRU WD[D GH

UHVSRVWDV SRVLWLYDV DR WHVWH GH VHQVLELOLGDGH SXOSDU H PHQRU LQFLGrQFLD GH

LQVXFHVVR FOtQLFR QHVVHV FDVRV�

$OpP GLVVR� /LDQJ HW DO� ������ DSUHVHQWDUDP XP SURWRFROR H[SHULPHQWDO

FRP L�35)� TXH SRWHQFLDOL]RX D UHJHQHUDomR SXOSDU DWp PHVPR HP GHQWHV

SHUPDQHQWHV FRP iSLFH IHFKDGR� DPSOLDQGR DV LQGLFDo}HV FOtQLFDV

GHVVHV ELRPDWHULDLV�

0RGHORV &OtQLFRV H ([SHULPHQWDLV� &RQWULEXLo}HV H /LPLWDo}HV

$ GLYHUVLGDGH PHWRGROyJLFD QRV HVWXGRV DLQGD UHSUHVHQWD XP GHVDILR�

3LJOLRQLFR HW DO� ������ UHVVDOWDP TXH� HPERUD PRGHORV LQ YLWUR H H[ YLYR VHMDP

~WHLV SDUD HQWHQGHU DVSHFWRV FHOXODUHV H PROHFXODUHV� DSHQDV RV PRGHORV LQ

YLYR SHUPLWHP DYDOLDU D LQWHJUDomR ELROyJLFD UHDO GRV WHFLGRV�

-i HP HVWXGRV FOtQLFRV� =HQJ HW DO� ������ REVHUYDUDP TXH FDVRV FRP

iSLFH DEHUWR H PHQRU WHPSR GH QHFURVH DSUHVHQWDP PDLRU WD[D GH VXFHVVR QD

UHJHQHUDomR�

3RU ILP� DXWRUHV FRPR *O\QLV HW DO� ������ H /RSHV HW DO� ������ UHIRUoDP

D QHFHVVLGDGH GH SDGURQL]DomR GRV SURWRFRORV FOtQLFRV ² LQFOXLQGR FULWpULRV

GLDJQyVWLFRV� WHPSR GH DFRPSDQKDPHQWR H WLSR GH ELRPDWHULDO ² SDUD TXH RV

UHVXOWDGRV SRVVDP VHU FRPSDUiYHLV H UHSURGXWtYHLV�

$YDQoRV 7HFQROyJLFRV H 3HUVSHFWLYDV )XWXUDV

$V QRYDV WHFQRORJLDV HVWmR WUDQVIRUPDQGR D UHJHQHUDomR SXOSDU�

�5DMDVHNDU HW DO� ������ H $ORWKPDQ HW DO� ������ GHVWDFDP RV VFDIIROGV

LQWHOLJHQWHV H D ELRLPSUHVVmR �' FRPR DYDQoRV TXH IDYRUHFHP WUDWDPHQWRV

PDLV SHUVRQDOL]DGRV H SUHYLVtYHLV�



$OpP GLVVR� +X HW DO� ������ H <X HW DO� ������ HYLGHQFLDP R SDSHO GDV

WHFQRORJLDV GLJLWDLV H GD ELRORJLD PROHFXODU QR HQVLQR� QD SDGURQL]DomR GRV

SURWRFRORV H QR DXPHQWR GR VXFHVVR FOtQLFR�

3RU ILP� /LQ H .DKOHU ������ DOHUWDP TXH� SDUD TXH HVVHV DYDQoRV VHMDP

DSOLFDGRV DPSODPHQWH� p SUHFLVR VXSHUDU GHVDILRV FRPR D HVFDVVH] GH FpOXODV

DXWyORJDV H R DOWR FXVWR GRV ELRPDWHULDLV� SRU PHLR GH

DERUGDJHQV WUDQVODFLRQDLV�



',6&866­2

$SHVDU GR ULJRU PHWRGROyJLFR DGRWDGR QD VHOHomR H DQiOLVH GRV HVWXGRV

LQFOXtGRV� HVWD UHYLVmR DSUHVHQWD OLPLWDo}HV TXH PHUHFHP FRQVLGHUDomR� $

GHFLVmR GH XWLOL]DU H[FOXVLYDPHQWH D EDVH GH GDGRV 3XE0HG� HPERUD

IXQGDPHQWDGD HP VXD FUHGLELOLGDGH H UHOHYkQFLD QD iUHD GD VD~GH� SRGH WHU

UHVWULQJLGR R DFHVVR D SXEOLFDo}HV GLVSRQtYHLV HP RXWUDV EDVHV FLHQWtILFDV

UHFRQKHFLGDV� FRPR 6FRSXV� (PEDVH H :HE RI 6FLHQFH� 7DO GHOLPLWDomR� DLQGD

TXH HVWUDWpJLFD� SRGH WHU UHGX]LGR D GLYHUVLGDGH GH HYLGrQFLDV H OLPLWDGR R

HVFRSR GD GLVFXVVmR�

$OpP GLVVR� REVHUYRX�VH XPD VLJQLILFDWLYD KHWHURJHQHLGDGH

PHWRGROyJLFD HQWUH RV HVWXGRV LQFOXtGRV� )RUDP DQDOLVDGRV GLIHUHQWHV WLSRV GH

GHOLQHDPHQWR� FRPR UHYLV}HV VLVWHPiWLFDV� HQVDLRV FOtQLFRV UDQGRPL]DGRV�

HVWXGRV UHWURVSHFWLYRV H SHVTXLVDV H[SHULPHQWDLV� R TXH JHURX YDULDo}HV QRV

FULWpULRV FOtQLFRV XWLOL]DGRV� QRV SURWRFRORV DGRWDGRV H QRV SHUtRGRV GH

DFRPSDQKDPHQWR� (VVD GLYHUVLGDGH� HPERUD FRQWULEXD SDUD XPD DQiOLVH PDLV

DEUDQJHQWH� GLILFXOWD FRPSDUDo}HV GLUHWDV H D JHQHUDOL]DomR GRV DFKDGRV�

2XWUR SRQWR UHOHYDQWH UHIHUH�VH j DXVrQFLD GH PHWDQiOLVH TXDQWLWDWLYD� $

SURSRVWD PHWRGROyJLFD DGRWDGD SULYLOHJLRX XPD DERUGDJHP TXDOLWDWLYD H

GHVFULWLYD� OLPLWDQGR� DVVLP� D FDSDFLGDGH GH LQIHUrQFLD HVWDWtVWLFD TXDQWR j

HILFiFLD FRPSDUDWLYD HQWUH GLIHUHQWHV HVWUDWpJLDV UHJHQHUDWLYDV�

$GLFLRQDOPHQWH� SDUWH H[SUHVVLYD GDV HYLGrQFLDV PDLV UHFHQWHV H

SURPLVVRUDV DLQGD VH HQFRQWUD HP HVWiJLR SUp�FOtQLFR RX H[SHULPHQWDO� (VVD

OLPLWDomR H[LJH FDXWHOD QD H[WUDSRODomR GRV UHVXOWDGRV SDUD D SUiWLFD FOtQLFD�

UHIRUoDQGR D QHFHVVLGDGH GH YDOLGDomR SRU PHLR GH HQVDLRV FOtQLFRV

PXOWLFrQWULFRV� FRP SURWRFRORV SDGURQL]DGRV H DFRPSDQKDPHQWR HP ORQJR

SUD]R� D ILP GH FRQVROLGDU D DSOLFDELOLGDGH GD HQJHQKDULD WHFLGXDO QD

UHJHQHUDomR SXOSDU�



&216,'(5$d®(6 ),1$,6

$ SUHVHQWH UHYLVmR GH OLWHUDWXUD SRVVLELOLWRX XPD DQiOLVH DWXDOL]DGD VREUH

R XVR GD HQJHQKDULD WHFLGXDO QD HQGRGRQWLD UHJHQHUDWLYD� FRP IRFR QD

QHRIRUPDomR SXOSDU� $ SDUWLU GD VtQWHVH GH �� HVWXGRV VHOHFLRQDGRV QR

3XE0HG HQWUH ���� H ����� IRL SRVVtYHO FRPSUHHQGHU RV IXQGDPHQWRV

ELROyJLFRV� DYDQoRV FOtQLFRV H OLPLWDo}HV GHVVD DERUGDJHP LQRYDGRUD�

2V GDGRV UHIRUoDP TXH D WUtDGH GD HQJHQKDULD WHFLGXDO ² FpOXODV�WURQFR�

VFDIIROGV H VLQDLV ELRDWLYRV ² FRQVWLWXL D EDVH GD UHJHQHUDomR GR FRPSOH[R

GHQWLQD�SROSD� 'HVWDFDP�VH DV FpOXODV�WURQFR GD SDSLOD DSLFDO SHOR VHX

SRWHQFLDO GH GLIHUHQFLDomR� H RV ELRPDWHULDLV ELRDWLYRV� FRPR R 35) H R

FROiJHQR� SHOD FDSDFLGDGH GH FULDU XP PLFURDPELHQWH IDYRUiYHO j UHJHQHUDomR�

2EVHUYD�VH DLQGD XPD HYROXomR VLJQLILFDWLYD QRV SURWRFRORV FOtQLFRV�

FRP R VXUJLPHQWR GH QRYDV WHFQRORJLDV FRPR D ELRLPSUHVVmR �' H RV

ELRPDWHULDLV LQWHOLJHQWHV� DPSOLDQGR DV SHUVSHFWLYDV WHUDSrXWLFDV� VREUHWXGR

HP GHQWHV LPDWXURV FRP QHFURVH SXOSDU�

1R HQWDQWR� SHUPDQHFHP GHVDILRV LPSRUWDQWHV� FRPR D SDGURQL]DomR

GRV SURFHGLPHQWRV� D SUHYLVLELOLGDGH FOtQLFD H D QHFHVVLGDGH GH HVWXGRV

PXOWLFrQWULFRV FRP PDLRU WHPSR GH VHJXLPHQWR�

&RQFOXL�VH TXH D HQGRGRQWLD UHJHQHUDWLYD UHSUHVHQWD XP DYDQoR

FRQFUHWR H SURPLVVRU QD SUiWLFD FOtQLFD� PDV VXD FRQVROLGDomR H[LJH PDLV

HYLGrQFLDV FLHQWtILFDV� GHVHQYROYLPHQWR GH PDWHULDLV H LQWHJUDomR HQWUH FLrQFLD

EiVLFD H SUiWLFD FOtQLFD ² HVVHQFLDLV SDUD TXH D UHJHQHUDomR SXOSDU VH WRUQH�

GH IDWR� XPD UHDOLGDGH URWLQHLUD QD RGRQWRORJLD FRQWHPSRUkQHD�



5()(5(1&,$6

$/%848(548(� 0� 7� 3� HW DO� 7LVVXH�HQJLQHHULQJ�EDVHG VWUDWHJLHV IRU

UHJHQHUDWLYH HQGRGRQWLFV� -RXUQDO RI 'HQWDO 5HVHDUFK� >6�O�@� Y� ��� Q� ��� S�

����±����� �����

$*$� 1� HW DO� (IILFDF\ RI VWHP FHOOV LQ HQGRGRQWLF UHJHQHUDWLRQ� D V\VWHPDWLF

UHYLHZ� -RXUQDO RI (QGRGRQWLFV� >6�O�@� Y� ��� Q� �� S� ���±���� )HE� �����

$/*+$0',� )� 7� HW DO� 5HJHQHUDWLYH HQGRGRQWLF WKHUDS\ LQ WKH PDQDJHPHQW RI

LPPDWXUH QHFURWLF SHUPDQHQW GHQWLWLRQ� D V\VWHPDWLF UHYLHZ� 7KH 6FLHQWLILF

:RUOG -RXUQDO� >6�O�@� Y� ����� $UWLFOH ,' �������� �� S�� �����

$/27+0$1� )� $� HW DO� 5HFHQW DGYDQFHV LQ UHJHQHUDWLYH HQGRGRQWLFV� D UHYLHZ

RI FXUUHQW WHFKQLTXHV DQG IXWXUH GLUHFWLRQV� ,QWHUQDWLRQDO -RXUQDO RI 'HQWLVWU\�

>6�O�@� ����� 3XEOLVKHG� �� QRY� �����

$/6+$++28'� $� HW DO� $SSOLFDWLRQ RI WKUHH W\SHV RI VFDIIROGV LQ SXOS

UHJHQHUDWLRQ IRU SHUPDQHQW PDWXUH WHHWK ZLWK SHULDSLFDO OHVLRQV� D UDQGRPL]HG

FRQWUROOHG WULDO� &OLQLFDO 2UDO ,QYHVWLJDWLRQV� >6�O�@� S� �±��� 3XEOLVKHG RQOLQH� ��

'HF� ����� 'LVSRQtYHO HP� KWWSV���GRL�RUJ���������V������������������

%$.+7,$5� +� HW DO� 7KH UROH RI VWHP FHOO WKHUDS\ LQ UHJHQHUDWLRQ RI GHQWLQH±

SXOS FRPSOH[� D V\VWHPDWLF UHYLHZ� 6WHP &HOO 5HVHDUFK 	 7KHUDS\� >6�O�@� Y� �� Q�

�� S� �±��� �����

&+5(3$� 9� HW DO� 'HOLYHU\ RI DSLFDO PHVHQFK\PDO VWHP FHOOV LQWR URRW FDQDOV RI

PDWXUH WHHWK� -RXUQDO RI 'HQWDO 5HVHDUFK� >6�O�@� Y� ��� Q� ��� S� ����±�����

�����

(/1$:$0� +� HW DO� ,QIOXHQFH RI H[WUDFHOOXODU PDWUL[ VFDIIROGV RQ KLVWRORJLFDO

RXWFRPHV RI UHJHQHUDWLYH HQGRGRQWLFV LQ H[SHULPHQWDO DQLPDO PRGHOV� D

V\VWHPDWLF UHYLHZ� %0& 2UDO +HDOWK� >6�O�@� Y� ��� Q� ���� S� �±��� �����

*/<1,6� $� HW DO� 5HJHQHUDWLYH HQGRGRQWLF SURFHGXUHV IRU WKH WUHDWPHQW RI

QHFURWLF PDWXUH WHHWK ZLWK DSLFDO SHULRGRQWLWLV� D V\VWHPDWLF UHYLHZ DQG PHWD�

DQDO\VLV RI UDQGRPL]HG FRQWUROOHG WULDOV� ,QWHUQDWLRQDO (QGRGRQWLF -RXUQDO� >6�O�@�

Y� ��� Q� �� S� �±��� �����

https://doi.org/10.1007/s00784-024-05726-1


+8� -� HW DO� 8VH RI YLUWXDO VLPXODWLRQ IRU UHJHQHUDWLYH HQGRGRQWLF WUDLQLQJ�

UDQGRPL]HG FRQWUROOHG WULDO� %0& 0HGLFDO (GXFDWLRQ� >6�O�@� Y� ��� Q� ���� �����

'LVSRQtYHO HP� KWWSV���GRL�RUJ���������V������������������

+8$1*� 5� HW DO� &OLQLFDO DQG UDGLRJUDSKLF RXWFRPHV RI DXWRORJRXV SODWHOHW�ULFK

SURGXFWV LQ UHJHQHUDWLYH HQGRGRQWLFV� D V\VWHPDWLF UHYLHZ DQG PHWD�DQDO\VLV�

,QWHUQDWLRQDO -RXUQDO RI 0ROHFXODU 6FLHQFHV� >6�O�@� Y� ��� Q� ��� S� ����� �����

'LVSRQtYHO HP� KWWSV���GRL�RUJ���������LMPV���������

/,$1*� <� HW DO� (IILFDF\ RI L�35) LQ UHJHQHUDWLYH HQGRGRQWLFV WKHUDS\ IRU

PDWXUH SHUPDQHQW WHHWK ZLWK SXOS QHFURVLV� VWXG\ SURWRFRO IRU D PXOWLFHQWUH

UDQGRPLVHG FRQWUROOHG WULDO� 7ULDOV� >6�O�@� Y� ��� S� ���� ����� 'LVSRQtYHO HP�

KWWSV���GRL�RUJ���������V������������������

/,1� /� 0�� .$+/(5� %� $ UHYLHZ RI UHJHQHUDWLYH HQGRGRQWLFV� FXUUHQW SURWRFROV

DQG IXWXUH GLUHFWLRQV� 7XUNLVK (QGRGRQWLF -RXUQDO� >6�O�@� Y� �� Q� �� S� �±�� �����

'LVSRQtYHO HP� KWWSV���GRL�RUJ����������7(-������������

/23(6� /� %� HW DO� 5HJHQHUDWLYH HQGRGRQWLF SURFHGXUHV� DQ XPEUHOOD UHYLHZ�

-RXUQDO RI &OLQLFDO 0HGLFLQH� >6�O�@� Y� ��� Q� �� S� �±��� �����

0,1,&� 6� HW DO� 7LVVXH FKDUDFWHULVWLFV LQ HQGRGRQWLF UHJHQHUDWLRQ� D V\VWHPDWLF

UHYLHZ� ,QWHUQDWLRQDO -RXUQDO RI 0ROHFXODU 6FLHQFHV� >6�O�@� Y� ��� Q� ��� S� ������

�����

3,*/,21,&2� 6� 6� HW DO� ,Q YLWUR� H[ YLYR� DQG LQ YLYR PRGHOV IRU GHQWDO SXOS

UHJHQHUDWLRQ� &OLQLFDO 2UDO ,QYHVWLJDWLRQV� >6�O�@� Y� ��� S� ����±����� �����

'LVSRQtYHO HP� KWWSV���GRL�RUJ���������V����������������\�

5$-$6(.$5� 9� HW DO� 1H[W�JHQHUDWLRQ ELRPDWHULDOV IRU YLWDO SXOS WKHUDS\�

H[SORULQJ ELRORJLFDO SURSHUWLHV DQG GHQWLQ UHJHQHUDWLRQ PHFKDQLVPV� -RXUQDO RI

)XQFWLRQDO %LRPDWHULDOV� >6�O�@� Y� ��� Q� �� S� ���� ����� 'LVSRQtYHO HP�

KWWSV���GRL�RUJ���������MIE���������

526$,$1� $� 6� HW DO� 5HJHQHUDWLYH FDSDFLW\ RI GHQWDO SXOS VWHP FHOOV� D

V\VWHPDWLF UHYLHZ� ,QWHUQDWLRQDO -RXUQDO RI 3KDUPDFHXWLFDO 5HVHDUFK� >6�O�@� Y�

��� VXSO� �� S� ����±����� �����

https://doi.org/10.1186/s12909-025-05207-3
https://doi.org/10.3390/ijms26105804
https://doi.org/10.1186/s13063-021-05365-5
https://doi.org/10.14744/TEJ.2017.37887
https://doi.org/10.1007/s00784-023-05066-y
https://doi.org/10.3390/jfb16020132


6+$+221� +� HW DO� &OLQLFDO RXWFRPHV RI ELRPDWHULDO VFDIIROGV LQ UHJHQHUDWLYH

HQGRGRQWLF WKHUDS\� D V\VWHPDWLF UHYLHZ DQG PHWD�DQDO\VLV� ,QWHUQDWLRQDO

(QGRGRQWLF -RXUQDO� >6�O�@� Y� ��� Q� �� S� ���±���� ����� 'LVSRQtYHO HP�

KWWSV���GRL�RUJ���������LHM�������

<$1*� )� HW DO� 'RHV WKH XVH RI GLIIHUHQW VFDIIROGV KDYH DQ LPSDFW RQ WKH

WKHUDSHXWLF HIILFDF\ RI UHJHQHUDWLYH HQGRGRQWLF SURFHGXUHV" $ V\VWHPDWLF

HYDOXDWLRQ DQG PHWD�DQDO\VLV� %0& 2UDO +HDOWK� >6�O�@� Y� ��� Q� ���� �����

'LVSRQtYHO HP� KWWSV���GRL�RUJ���������V������������������

<8� +� HW DO� &XUUHQW VWDWXV DQG IXWXUH SURVSHFWV RI GHQWDO SXOS WLVVXH

HQJLQHHULQJ� &KLQHVH -RXUQDO RI 6WRPDWRORJ\� >6�O�@� Y� ��� Q� �� S� ���±����

�����

=(1*� 4� HW DO� 3UHRSHUDWLYH IDFWRUV DQDO\VLV RQ URRW GHYHORSPHQW DIWHU

UHJHQHUDWLYH HQGRGRQWLF SURFHGXUHV� D UHWURVSHFWLYH VWXG\� %0& 2UDO +HDOWK�

>6�O�@� Y� ��� Q� ���� S� �±��� ���

<8� +� HW DO� ᮍ᮶∳㧒享亮ⷌ䧲䟻䩝䎗䊝᷵ⰼ㜂 >&XUUHQW VWDWXV DQG IXWXUH

SURVSHFWV RI GHQWDO SXOS WLVVXH HQJLQHHULQJ@� &KLQHVH -RXUQDO RI 6WRPDWRORJ\�

>6�O�@� Y� ��� Q� �� S� ���±���� �����

https://doi.org/10.1111/iej.13912
https://doi.org/10.1186/s12903-024-03354-1
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