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�������� 'HGLFR PLQKD IRUPDWXUD DRV PHXV DY{V �LQ PHPRULDP�� 'RURWpLD GRV 5HLV 6RXVD H
=DFDULDV GRV 5HLV 6RXVD� SHORV TXDLV DLQGD QXWUR WDQWR DPRU H YLYR LQWHQVD VDXGDGH WUD]LGD
SRU�WDQWDV�OHPEUDQoDV�TXH�JXDUGR�HP�PHX�FRUDomR��4XHULD�PXLWR�TXH�HOHV�HVWLYHVVHP�DTXL�
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$JUDGHoR D 'HXV TXH� QD VXD LQILQLWD ERQGDGH� PH SURWHJHX H PH JXLRX QD WUDMHWyULD

DFDGrPLFD��SDUD�TXH�R�VRQKR�GH�VHU�2FHDQyJUDID��KRMH��SXGHVVH�VH�WRUQDU�UHDO�

��������

$JUDGHoR� LPHQVDPHQWH� j PLQKD PmH� 1HLGH 0DULD 5HLV GH 6RXVD� SRU PH DPDU WDQWR

H�ID]HU�R�SRVVtYHO�SDUD�HX�UHDOL]DU�PHXV�VRQKRV�H�PH�GHL[DU�IHOL]��(X�D�DPR�WDQWR�

��������

$R PHX TXDUWHWR SUHIHULGR� PLQKDV LUPmV 3DROD 6RXVD� 7KDLDQQH 6RXVD� 0DULD 5LWD H

0DULD %HDWUL] SRU FDGD VRUULVR� DEUDoR� SDODYUD GH FDULQKR H DSRLR� ( D WRGD PLQKD IDPtOLD� HP

HVSHFLDO�PLQKDV�WLDV�'XOFH�5HLV�H�(OLVLDQD�5HLV�

��������

¬ PLQKD RULHQWDGRUD� 3URI�� 'U�� 6LOYLD .HLNR .DZDNDPL� TXH GHQWUR GD DFDGHPLD p D

SHVVRD HP TXH PH LQVSLUR� UHVSHLWR H DGPLUR JUDQGHPHQWH� 0XLWR REULJDGD TXHULGD SURID� SRU

WRGD VXD GHGLFDomR� SRU WRGR HQVLQDPHQWR� SDFLrQFLD H SRU WHU PH DMXGDGR D FKHJDU DWp DTXL�

6HP�VXD�DMXGD��HX�QmR�WHULD�FRQVHJXLGR�

$ WRGR R FRUSR GRFHQWH GD )DFXOGDGH GH 2FHDQRJUDILD GD 8)3$� SHOR

FRPSURPHWLPHQWR FRP D PDLV QREUH PLVVmR GH QRV HQVLQDU D VHU ERQV DOXQRV H ERQV

SURILVVLRQDLV� (VSHFLDOPHQWH jV 3URI��V 6XU\ 0RQWHLUR H 6RODQD %RVFKLOLD TXH� HP PRPHQWRV

DGYHUVRV��IL]HUDP�VH�SUHVHQWHV�H�PXLWR�PH�DMXGDUDP�QHVVD�MRUQDGD�DFDGrPLFD�

��������

¬V PLQKDV DPLJDV %iUEDUD %ULWR� &DPLOD 5XVVR� &LEHOOH %UDQGmR H 5LWD $QGUDGH TXH�

GXUDQWH D DFDGHPLD� HVWLYHUDP DR PHX ODGR� FULDQGR HORV TXH IRUDP HVVHQFLDLV SDUD TXH

FKHJiVVHPRV�DWp�DTXL��FRPR�FROHJDV��DPLJDV�H�LUPmV�

��������

$RV PHXV DPLJRV &DUORV 9HLJD� ,VDEHOOH 6RDUHV H +DULVVRQ 0HVTXLWD� SHOD SDUFHULD�

SHORV�JUXSRV�GH�HVWXGRV�H�SHOR�DFROKLPHQWR�VHPSUH�GLVSRVWR�
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2 DQR GH ���� PDUFD R LQtFLR GD RFRUUrQFLD GH JUDQGHV LQYDV}HV GH VDUJDoR SHOiJLFR QD FRVWD

GR %UDVLO� FRP UHJLVWURV HP DOWR PDU QD FRVWD 1RUWH H 1RUGHVWH GR SDtV� 2 VDUJDoR p XPD DOJD

PDUURP SHUWHQFHQWH DR JrQHUR 6DUJDVVXP H p WtSLFD GH UHJL}HV WURSLFDLV� QRWDYHOPHQWH QR 0DU

GRV 6DUJDoRV� 2 VDUJDoR IOXWXDQWH QDV iJXDV GR 2FHDQR $WOkQWLFR p JXLDGR SHODV FRUUHQWHV

VXSHUILFLDLV RFHkQLFDV� $OpP GR %UDVLO� RXWUDV UHJL}HV DIHWDGDV UHFHQWHPHQWH SHOR HQFDOKH

PDVVLYR GH VDUJDoRV� FRPR ÈIULFD 2FLGHQWDO H &DULEH� WDPEpP ILFDP VXMHLWDV D HIHLWRV

QHJDWLYRV VREUH D VD~GH� TXDOLGDGH GDV SUDLDV� ELRWD H FRPXQLGDGHV ORFDLV� 3RU RXWUR ODGR� D

ELRPDVVD GH VDUJDoR SHOiJLFR WHP SDSHO HFROyJLFR LPSRUWDQWH H p PDWpULD�SULPD YDOLRVD� TXH

SRGH VHU XVDGD QD SURGXomR GH IHUWLOL]DQWHV� ELRFRPEXVWtYHLV H FRPR LQVXPR SDUD FRQVWUXomR

FLYLO� LQG~VWULDV DOLPHQWtFLD� FRVPpWLFD H IDUPDFrXWLFD� (VWH WUDEDOKR FRQVLVWLX HP XPD UHYLVmR

GD OLWHUDWXUD FRP DERUGDJHP GDV FDXVDV H SUREOHPiWLFDV VRFLRHFRQ{PLFDV H DPELHQWDLV

DVVRFLDGDV DRV HQFDOKHV GH VDUJDoRV� EHP FRPR D FRQVWLWXLomR ELRTXtPLFD H SRWHQFLDLV

DSOLFDo}HV GHVWD PDFURDOJD� 2V GDGRV SUHWpULWRV SURGX]LGRV SHOR JUXSR GR /DERUDWyULR GH

2FHDQRJUDILD 4XtPLFD GD 8)3$ WDPEpP IRUDP FRQVLGHUDGRV H LQFOXtUDP FRQFHQWUDo}HV GH

IyVIRUR� SURWHtQDV WRWDLV� FLQ]DV H XPLGDGH SDUD DPRVWUDV GH DOJDV FROHWDGDV HP 6DOLQySROLV

HP ����� 'HVWD IRUPD� SURFXURX�VH FRQWULEXLU FRP XP PHOKRU HQWHQGLPHQWR SDUD R PDQHMR H

DSURYHLWDPHQWR�GR�VDUJDoR�SHOiJLFR�TXH�DWLQJH�D�FRVWD�EUDVLOHLUD�

3DODYUDV�FKDYH� PDFURDOJDV PDULQKDV� 6DUJDVVXP IOXLWDQV� 6DUJDVVXP QDWDQV� QXWULHQWHV�

IORUDomR
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7KH \HDU ���� GDWHV WKH EHJLQQLQJ RI WKH RFFXUUHQFH RI ODUJH LQYDVLRQV RI SHODJLF VDUJDVVR LQ

WKH FRDVW RI %UD]LO� ZLWK UHFRUGV DW VHD DQG VWUDQGLQJV RQ EHDFKHV DORQJ WKH 1RUWK DQG

1RUWKHDVWHUQ FRDVW RI WKH FRXQWU\� 6DUJDVVR LV D EURZQ DOJD EHORQJLQJ WR WKH JHQXV 6DUJDVVXP

DQG LV W\SLFDO RI WURSLFDO UHJLRQV� QRWDEO\ LQ WKH 6DUJDVVR 6HD� )ORDWLQJ VDUJDVVR LQ $WODQWLF

2FHDQ ZDWHUV LV JXLGHG E\ VXUIDFH RFHDQ FXUUHQWV� ,Q DGGLWLRQ WR %UD]LO� RWKHU UHJLRQV UHFHQWO\

DIIHFWHG E\ WKH PDVVLYH VDUJDVVR VWUDQGLQJ� VXFK DV :HVW $IULFD� WKH &DULEEHDQ DQG WKH *XOI

RI 0H[LFR� DUH DOVR VXEMHFW WR QHJDWLYH HIIHFWV RQ WKH TXDOLW\ RI EHDFKHV� ELRWD DQG ORFDO

FRPPXQLWLHV� 2Q WKH RWKHU KDQG� SHODJLF VDUJDVVR ELRPDVV KDV DQ LPSRUWDQW HFRORJLFDO UROH�

DQG LV D YDOXDEOH UDZ PDWHULDO� ZKLFK FDQ EH XVHG LQ WKH SURGXFWLRQ RI IHUWLOL]HUV� ELRIXHOV DQG

DV DQ LQSXW IRU WKH FLYLO FRQVWUXFWLRQ� IRRG� FRVPHWLF DQG SKDUPDFHXWLFDO LQGXVWULHV� ,Q WKLV

ZRUN� ZH SURYLGH D UHYLHZ RI WKH FDXVHV DQG VRFLRHFRQRPLF DQG HQYLURQPHQWDO SUREOHPV

DVVRFLDWHG ZLWK VDUJDVVR VWDQGLQJV� DV ZHOO DV WKH ELRFKHPLFDO FRQVWLWXWLRQ DQG SRWHQWLDO

DSSOLFDWLRQV RI WKLV PDFURDOJDH� 3UHYLRXV GDWD SURGXFHG E\ WKH JURXS RI WKH 2FHDQRJUDSK\

/DERUDWRU\ RI 8)3$ ZDV DOVR FRQVLGHUHG DQG LQFOXGHG FRQFHQWUDWLRQV RI SKRVSKRUXV� WRWDO

SURWHLQV� DVKHV DQG PRLVWXUH IURP VDPSOHV FROOHFWHG LQ 6DOLQySROLV GXULQJ ����� ,Q WKLV ZD\�

ZH KRSH WR FRQWULEXWH WR D EHWWHU XQGHUVWDQGLQJ RI WKH PDQDJHPHQW DQG XVH RI WKH SHODJLF

VHDZHHG�WKDW�UHDFKHV�WKH�%UD]LOLDQ�FRDVW�

.H\ZRUGV��PDULQH�PDFURDOJDH� 6DUJDVVXP�IOXLWDQV� 6DUJDVVXP QDWDQV��QXWULHQWV��EORRPV�
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&RPXQV QD QDWXUH]D� DV PDFURDOJDV PDULQKDV VmR HFRORJLFDPHQWH VHPHOKDQWHV jV SODQWDV H

JHUDOPHQWH VmR EHQW{QLFDV� SRU YLYHUHP IL[DV D VXEVWUDWRV FRQVROLGDGRV QDV iUHDV FRVWHLUDV�

(QWUHWDQWR� XP Q~PHUR UHGX]LGR GH HVSpFLHV VmR SHOiJLFDV� RX VHMD� IOXWXDP OLYUHPHQWH QD

VXSHUItFLH GR PDU H SDVVDP R FLFOR GH YLGD VHP GHSHQGrQFLD GH VXEVWUDWRV� $V PDFURDOJDV

GLVWULEXHP�VH HP WUrV Wi[RQV SULQFLSDLV� GLIHUHQFLDGRV FRP EDVH QD SLJPHQWDomR� FDUDFWHUHV

FHOXODUHV H PROHFXODUHV� DOJDV YHUPHOKDV �5KRGRSK\WD�� DOJDV YHUGHV �&KORURSK\WD� H DOJDV

PDUURQV �3KDHRSK\FHDH� �$GO HW DO� ������ 'LIHUHQWHV HVSpFLHV GH PDFURDOJDV PDUURQV

FRQKHFLGDV FRPR VDUJDoR �)XFDOHV� 6DUJDVVDFHDH� FRPHoDUDP D DWUDLU D DWHQomR GD

FRPXQLGDGH FLHQWtILFD� GH yUJmRV JRYHUQDPHQWDLV H GH VHWRUHV GD HFRQRPLD UHODFLRQDGRV DR

WXULVPR H j SHVFD GHYLGR j LQYDVmR PDVVLYD GHVVDV PDFURDOJDV HP SUDLDV H UHJL}HV FRVWHLUDV

�5RGUtJXH]�0DUWtQH] HW�DO� ������

2 JrQHUR 6DUJDVVXP p GH RFRUUrQFLD FRPXP HP UHJL}HV WHPSHUDGDV H WURSLFDLV� VHQGR

SDUWLFXODUPHQWH DEXQGDQWH QR QRUWH GR *ROIR GR 0p[LFR� QR FKDPDGR 0DU GH 6DUJDoRV� QDV

LOKDV DR QRUWH GR &DULEH �+X HW DO� ����� H LQFOXVLYH QD FRVWD VXGRHVWH GD &RUHLD GR 6XO �&KRL

HW DO� ������ $V HVSpFLHV GH VDUJDoR SHOiJLFR� 6DUJDVVXP QDWDQV �/LQQDHXV� *DLOORQ H 6�

IOXLWDQV �%¡UJHVHQ� %¡UJHVHQ� SRGHP VH DJUHJDU HP ORQJRV WDSHWHV IOXWXDQWHV� VHUHP

FDUUHJDGRV SRU FRUUHQWHV RFHkQLFDV �7KRPSVRQ HW DO� ����� H� GXUDQWH HVVD PRYLPHQWDomR�

IRUQHFHP KDELWDWV SDUD PXLWRV RUJDQLVPRV �/DIIROH\ HW DO� ������ $OpP GLVVR� R VDUJDoR WHP

GHPRQVWUDGR LPSRUWDQWH SDSHO JOREDO QR VHTXHVWUR GH &DUERQR� SRLV D LQFRUSRUDomR GH

&DUERQR GLVVROYLGR H D SRVWHULRU VHGLPHQWDomR GD ELRPDVVD DOJDO FRQWULEXHP SDUD R

WUDQVSRUWH GH &DUERQR SDUD RV FRPSDUWLPHQWRV SURIXQGRV �.UDXVH�-HQVHQ 	 'XDUWH �����

:DQJ HW�DO� ������

$ PLJUDomR DQXDO GH VDUJDoR HP SHTXHQDV TXDQWLGDGHV SDUD D UHJLmR FRVWHLUD GR &DULEH p

FRQVLGHUDGD XP SURFHVVR QDWXUDO �7KRPSVRQ HW DO� ������ 1R HQWDQWR� QD ~OWLPD GpFDGD�

KRXYH XPD JUDQGH SUROLIHUDomR GDV HVSpFLHV IOXWXDQWHV� FRPR 6� IOXLWDQV H 6� QDWDQV� QR *ROIR

GR 0p[LFR �:DQJ HW DO� ������ QD FRVWD DWOkQWLFD GRV (VWDGRV 8QLGRV �0LOOHGJH 	 +DUYH\

����� H QD FRVWD RHVWH GD ÈIULFD� GD 6HUUD /HRD D *DQD �6PHWDFHN 	 =LQJRQH ������ 1R

%UDVLO� RV WDSHWHV GH VDUJDoR WrP VLGR REVHUYDGRV QD FRVWD 1RUWH H 1RUGHVWH� LQFOXLQGR R

$UTXLSpODJR GH )HUQDQGR GH 1RURQKD� DV SUDLDV H SODWDIRUPDV GRV (VWDGRV GR 3DUi H
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0DUDQKmR� R $WRO GDV 5RFDV H R 5RFKHGR 6mR 3HGUR H 6mR 3DXOR �6LVVLQL HW DO� ������ SRUpP

R SULPHLUR UHJLVWUR IRL SXEOLFDGR SRU 6]pFK\ H FRODERUDGRUHV ������� TXH DYLVWDUDP JUDQGHV

TXDQWLGDGHV�GH�DOJDV�HP������QD�SODWDIRUPD�FRQWLQHQWDO�DPD]{QLFD

2 HQFDOKH PDVVLYR GD ELRPDVVD DOJDO GH VDUJDoR WHP JHUDGR WUDQVWRUQR HFRQ{PLFR SDUD DV

SRSXODo}HV ORFDLV H p FRQVLGHUDGR SUHMXGLFLDO j VD~GH KXPDQD �5HVLHUH HW DO� ������ j SHVFD

�6RODULQ HW DO� ����� H DR WXULVPR �5RGUtJXH]�0DUWtQH] HW DO� ������ $ SUHVHQoD GH WRQHODGDV

GH PDFURDOJDV QDV ]RQDV FRVWHLUDV WDPEpP JHUD SUREOHPDV SDUD D ELRGLYHUVLGDGH �0DXUHU HW

DO� ������ TXDOLGDGH GDV iJXDV �9DQ 7XVVHQEURHN HW DO� ����� H SRGH DOWHUDU D PRUIRORJLD GDV

SUDLDV �,QQRFHQWL HW DO� ������ 'HVWH PRGR� DLQGD VmR QHFHVViULRV HVWXGRV SDUD R

DSURYHLWDPHQWR H PDQHMR GD ELRPDVVD GH VDUJDoR HP SUDLDV GUDVWLFDPHQWH DIHWDGDV SHORV

HQFDOKHV��SULQFLSDOPHQWH�SDUD�D�$PpULFD�GR�6XO�

1HVWH WUDEDOKR IRUDP HOHQFDGDV DV SULQFLSDLV KLSyWHVHV TXH OHYDP j LQYDVmR GH VDUJDoRV QDV

UHJL}HV FRVWHLUDV� DV IRUPDV GH PLWLJDomR FRP R DSURYHLWDPHQWR GD ELRPDVVD H UHWRUQR

VRFLRHFRQ{PLFR jV SRSXODo}HV H HFRVVLVWHPDV PDULQKRV DIHWDGRV� 'DGRV SUHOLPLQDUHV GR

JUXSR�GH�SHVTXLVD�WDPEpP�IRUDP�FRQVLGHUDGRV�SDUD�D�GLVFXVVmR�



�
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2 %UDVLO SRVVXL XPD H[WHQVD IDL[D OLWRUkQHD� TXH VH HVWHQGH SRU DSUR[LPDGDPHQWH ����� NP H

DSUHVHQWD XP FRQMXQWR GLYHUVR GH DPELHQWHV FRVWHLURV TXH HYROXtUDP GXUDQWH R TXDWHUQiULR

HP UHVSRVWD jV PXGDQoDV QR FOLPD H QR QtYHO GR PDU �'RPLQJXH] ������ 1D ]RQD FRVWHLUD GR

%UDVLO� RV UHJLVWURV GH HQFDOKHV GH VDUJDoR HP SUDLDV VmR UHFHQWHV �0DUWLQHOOL )LOKR HW DO� ����

6LVVLQL HW DO� ����� 5RVVLJQROR HW DO� ������ *UDQGHV YROXPHV GHVVD ELRPDVVD IRUDP

GHWHFWDGDV SHOD SULPHLUD YH] QD FRVWD 1RUWH GR SDtV QR DQR GH ���� DWUDYpV GH LPDJHQV GH

VDWpOLWH �6]pFK\ HW DO� ����� *RZHU HW DO� ����� :DQJ HW DO� ������ (P DQRV SRVWHULRUHV� R

JUDQGH YROXPH GH ELRPDVVD IRL REVHUYDGR HP UHJL}HV FRVWHLUDV GD ÈIULFD 2FLGHQWDO� FRP

FRQH[mR SDUD R PDU GR &DULEH H DR *ROIR GR 0p[LFR �:DQJ HW DO� ������ $ FRQH[mR GD

ELRPDVVD GH 6DUJDVVXP VSS� HQWUH RV ORFDLV UHODWDGRV H D RFRUUrQFLD VHP SUHFHGHQWHV QHVVDV

UHJL}HV IRL QRPHDGD FRPR R ³*UDQGH &LQWXUmR GH 6DUJDVVXP GR $WOkQWLFR´� FXMD H[WHQVmR QRV

DQRV GH ���� H ���� IRL GH DSUR[LPDGDPHQWH � PLO NP �:DQJ HW DO� ������ 2 WUDQVSRUWH GD

ELRPDVVD GH 6DUJDVVXP HQWUH HVVDV UHJL}HV GHYH�VH jV FRUUHQWHV PDUtWLPDV� RQGDV H YHQWRV� H

GHSHQGH GDV YDULDo}HV VD]RQDLV GHVVDV IRUoDQWHV ItVLFDV �&DUULOOR 	 3DUGR� �����

9i]TXH]�'HOItQ HW�DO��������

2 SULPHLUR UHODWR GD RFRUUrQFLD GD PDFURDOJD IOXWXDQWH QR %UDVLO IRL SDUD R HSLVyGLR GH MXQKR

GH ����� TXDQGR WDSHWHV GH VDUJDoRV IOXWXDQWHV IRUDP REVHUYDGRV HP DOWR PDU QD FRVWD 1RUWH

GR SDtV SHOD 0DULQKD %UDVLOHLUD� $V DPRVWUDV GHVVH ORFDO IRUDP LGHQWLILFDGDV FRPR 6DUJDVVXP

QDWDQV �6]pFK\ HW DO� ������ 6DUJDVVXP SHOiJLFR WDPEpP IRL DYLVWDGR H FROHWDGR SUy[LPR D

SOXPD GR 5LR $PD]RQDV QR DQR GH ����� DWUDYpV GH LPDJHQV GH VDWpOLWHV �*RZHU HW DO� �����

/DSRLQWH HW�DO��������

(P ���� H ����� D SUHVHQoD GH VDUJDoR HP JUDQGHV TXDQWLGDGHV UHWRUQRX H IRL REVHUYDGD HP

DOWR PDU� PDV WDPEpP HQFDOKDGRV HP SUDLDV H WDO RFRUUrQFLD IRL UHJLVWUDGD HP FLQFR ORFDLV QD

FRVWD EUDVLOHLUD� $WRO GDV 5RFDV� $UTXLSpODJR GH )HUQDQGR GH 1RURQKD� $UTXLSpODJR GH 6mR

3HGUR H 6mR 3DXOR� H QRV HVWDGRV GR 3DUi H 0DUDQKmR �6LVVLQL HW DO� ������ 1R HVWDGR GR 3DUi�

R YROXPH GH VDUJDoR SHOiJLFR TXH DWLQJLX D SUDLD GR $WDODLD IRL WmR JUDQGH TXH IRL QHFHVViULR

R DX[tOLR GH FDPLQK}HV SDUD UHWLUDU DV PDFURDOJDV GHSRVLWDGDV QD DUHLD H WUDQVSRUWi�ODV D RXWUR

OXJDU �6LVVLQL HW DO� ������ (VWLPD�VH TXH R YDORU PpGLR GH SHVR VHFR GD ELRPDVVD WHQKD
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DOFDQoDGR DSUR[LPDGDPHQWH �� WRQHODGDV HP ���� H ��� WRQHODGDV HP ���� �6LVVLQL HW DO�

������ 3DUD RV DQRV SRVWHULRUHV DLQGD QmR Ki UHODWR GRFXPHQWDGR GH HQFDOKHV YROXPRVRV GH

VDUJDoR� PDV IRUDP DYLVWDGDV SHTXHQDV TXDQWLGDGHV QD DUHLD GDV SUDLDV GD UHJLmR �0DUWLQHOOL

)LOKR HW�DO������ VXEPLWWHG��

1D SODWDIRUPD FRVWHLUD GR HVWDGR GR 0DUDQKmR� D SUHVHQoD GR VDUJDoR SHOiJLFR RFRUUHX HP

���� �6LVVLQL HW DO� ����� H WDPEpP HP DQRV SRVWHULRUHV� (P ����� GXUDQWH D UHDOL]DomR GH

DWLYLGDGHV DFDGrPLFD GR FXUVR GH JUDGXDomR HP 2FHDQRJUDILD GD 8QLYHUVLGDGH )HGHUDO GR

3DUi �8)3$�� GLVFHQWHV H GRFHQWHV D ERUGR QR QDYLR &LrQFLDV GR 0DU ,, DYLVWDUDP H FROHWDUDP

DPRVWUDV GR VDUJDoR SHOiJLFR HP DOWR PDU HQWUH RV GLDV �� D �� GR PrV GH PDLR QR SHUtRGR

GLXUQR �� H �� KRUDV� DR ORQJR GH � NP QD %DtD GH 6mR 0DUFRV �0DUWLQHOOL )LOKR HW DO� ����

VXEPLWWHG�� 5HFHQWHPHQWH� HP PDLR GH ����� 6DUJDVVXP SHOiJLFR QRYDPHQWH IRL DYLVWDGR SRU

FHUFD GH � NP� VHQGR D ELRPDVVD HVWLPDGD HP DSUR[LPDGDPHQWH ��� WRQHODGDV �5RVVLJQROR�

HW DO� ������ *RXYrD HW DO� ������ UHODWDUDP D RFRUUrQFLD GH VDUJDoR SHOiJLFR QR HVWDGR GH

3HUQDPEXFR� (QWUHWDQWR� DLQGD QmR IRL DYDOLDGR VH HVVH VDUJDoR DGYpP GR *UDQGH &LQWXUmR GH

6DUJDVVXP GR�$WOkQWLFR�

����2�48(�32'(�&$86$5�$�)/25$d­2�'(�6$5*$d2�3(/È*,&2"

3RU PHLR GH GDGRV GH VDWpOLWHV� PRGHORV QXPpULFRV H PHGLo}HV GH FDPSR� :DQJ HW DO� ������

EXVFDUDP GHVYHQGDU DV FDXVDV GD RFRUUrQFLD VHP SUHFHGHQWHV GH JUDQGHV TXDQWLGDGHV GH

6DUJDVVXP SDUD R $WOkQWLFR FHQWUDO� 2V SHVTXLVDGRUHV VXJHUHP TXH DV JUDQGHV IORUDo}HV GDV

PDFURDOJDV QR $WOkQWLFR FHQWUDO VH GHVHQYROYHUDP ORFDOPHQWH� VHP UHODomR FRP DV

SRSXODo}HV GR 0DU GH 6DUJDoR� (VVD LQIRUPDomR p FRQGL]HQWH FRP D SHVTXLVD GH 6FKHOO HW DO�

������� TXH LQYHVWLJDUDP D FRPSRVLomR H DEXQGkQFLD GH VDUJDoR SHOiJLFR� VXJHULQGR TXH RV

LQYDVRUHV QmR VmR RULJLQiULRV GR 0DU GH 6DUJDoR� :DQJ HW DO� ������� UHODWDP TXH SHTXHQDV

TXDQWLGDGHV GH 6DUJDVVXP IOXWXDQWH VHP D IRUPDomR GH JUDQGHV DJORPHUDGRV� H[LVWLDP QR

$WOkQWLFR FHQWUDO DQWHV GDV JUDQGHV IORUDo}HV GH ����� 'HVWD IRUPD� D KLSyWHVH p TXH R

IORUHVFLPHQWR GRV JUDQGHV YROXPHV GH VDUJDoR SHOiJLFR QR $WOkQWLFR FHQWUDO QR DQR GH ����

RFRUUHX HP FRPELQDomR GD PXGDQoD GD WHPSHUDWXUD GD iJXD GR PDU H GR PDLRU DSRUWH GH

QXWULHQWHV QD UHJLmR DGYLQGRV SRU SURFHVVRV GH UHVVXUJrQFLD QR $WOkQWLFR OHVWH H GD GHVFDUJD

GH�ULRV�EUDVLOHLURV��:DQJ HW�DO��������H�ULRV�DIULFDQRV �$GHW HW�DO��������
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+LSyWHVHV FRQWUiULDV DV SHVTXLVDV DFLPD IRUDP UHODWDGDV SRU -RKQV HW DO� ������� TXH VXJHUHP

TXH D IORUDomR GH 6DUJDVVXP QR $WOkQWLFR WURSLFDO p GHULYDGD GH SRSXODo}HV SUHVHQWHV GR 0DU

GR 6DUJDoR TXH IRUDP WUDQVSRUWDGDV SRU DQRPDOLDV GH YHQWRV HQWUH RV DQRV GH ���� H �����

$OpP GLVVR� UHVVDOWDP TXH R GHVHQYROYLPHQWR GRV H[WHQVRV WDSHWHV GH VDUJDoR HP ���� QmR

SRGH VHU VXVWHQWDGR VRPHQWH SHOD KLSyWHVH GH :DQJ HW DO� ������ H $GHW HW DO� ������� TXH

FLWDP IRQWHV GH QXWULHQWHV GLVWDQWHV GD iUHD GH RFRUUrQFLD GDV IORUDo}HV GH VDUJDoR� 'HVWD

IRUPD� -RKQV HW DO� ������ LQGLFDP TXH DV QRYDV IORUDo}HV H DFXPXODo}HV GH 6DUJDVVXP VSS�

GHVGH ���� QR $WOkQWLFR WURSLFDO WHULDP VLGR IDYRUHFLGDV HP UHVSRVWD j HOHYDGD LQWHQVLGDGH GD

OX] VRODU� H TXH D PLVWXUD YHUWLFDO H UHVVXUJrQFLD HP RFHDQR DEHUWR VmR DV SULQFLSDLV YLDV GH

IRUQHFLPHQWR�GH�QXWULHQWHV�TXH�VXVWHQWDP�RV�QRYRV�WDSHWHV�GH�VDUJDoR�

����48$/�$�3266Ë9(/�25,*(0�'2�6$5*$d2�1$�&267$�%5$6,/(,5$"

'H PRGR VLPLODU� SDUD H[SOLFDU D RULJHP GD ELRPDVVD GH 6DUJDVVXP SHOiJLFR GD UHJLmR

FRVWHLUD GR %UDVLO HP ���� H ����� 6LVVLQL HW DO� ������ XWLOL]DUDP LPDJHQV GH VDWpOLWH HP XPD

iUHD HVSHFtILFD� HQWUH ���1����6 H ���:����:� H DYDOLDUDP FDUDFWHUtVWLFDV RFHDQRJUiILFDV

FRPR FRUUHQWHV GH VXSHUItFLH H WHPSHUDWXUDV GD VXSHUItFLH GR PDU FRP DX[tOLR GR EDQFR GH

GDGRV GD 12$$ �$GPLQLVWUDomR 1DFLRQDO 2FHkQLFD H $WPRVIpULFD�� &RP HVVH FRQMXQWR GH

LQIRUPDo}HV� FRQVWDWRX�VH TXH QmR KRXYH PRELOLGDGH GH 6DUJDVVXP SDUD IRUD GD iUHD GH

SURVSHFomR� -i D WHPSHUDWXUD GD VXSHUItFLH GR PDU DSUHVHQWRX YDORUHV PDLV DOWRV GR TXH D

PpGLD ORFDO� EHP FRPR D SUHVHQoD GH XPD FRUUHQWH HTXDWRULDO VXO IUDFD GH DSUR[LPDGDPHQWH

����P�V����SDUD�R�SHUtRGR�HP�TXH�R�VDUJDoR�IRL�YLVWR QD�UHJLmR�

6LVVLQL HW DO� ������ VXJHUHP TXH R DF~PXOR GD ELRPDVVD GH VDUJDoR SRGH VHU UHVXOWDGR GH

XPD FRPELQDomR GH FRQGLo}HV ItVLFR�TXtPLFDV GD iJXD GR PDU� DVVLP FRPR D LQWHUDomR

ELROyJLFD� SRLV D PDQXWHQomR GHVWD PDFURDOJD SRGH VHU IDYRUHFLGD SHOD EDL[D SUHVVmR GH

KHUELYRULD�HP�iJXDV�DEHUWDV�

&RP HVVDV HYLGrQFLDV� p SRVVtYHO TXH KRMH QR $WOkQWLFR FHQWUDO H[LVWD XPD QRYD SRSXODomR GH

VDUJDoR SHOiJLFR VLWXDGR SUy[LPR D UHJLmR LQIOXHQFLDGD SHOD =RQD GH &RQYHUJrQFLD

,QWHUWURSLFDO �,7&=� VHP FRQH[mR FRP D GR 0DU GRV 6DUJDoRV �-RKQV HW DO� ������ (VVD QRYD
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SRSXODomR SDUHFH IORUHVFHU VD]RQDOPHQWH HP XP KiELWDW FRP PDLRU GLVSRQLELOLGDGH GH

QXWULHQWHV H FRP PDLRU LQWHQVLGDGH GH OX] VRODU H WHPSHUDWXUDV �-RKQV HW DO� ������ FRPSDUDGR

jV FRQGLo}HV GD SRSXODomR GR $WOkQWLFR 1RUWH� 1R HQWDQWR� QHQKXPD GDV SHVTXLVDV UHODWDGDV

DFLPD DILUPD VH HVVD QRYD RFRUUrQFLD H GLVWULEXLomR GH 6DUJDVVXP VSS� QR $WOkQWLFR FHQWUDO p

SHUPDQHQWH�

$ QRYD IRQWH GH VDUJDoR SHOiJLFR VLWXDGR SUy[LPR j FRVWD EUDVLOHLUD p DSRQWDGD FRPR XPD

iUHD ORFDOL]DGD QD FRVWD QRUWH GR HVWDGR GR $PDSi� (VWD UHJLmR p DSUHVHQWDGD QD )LJXUD ��

DVVLP�FRPR�D�UHJLmR�GD�iUHD�GR�0DU�GH�6DUJDoR�

)LJXUD �� 0DSD GD ORFDOL]DomR DSUR[LPDGD GD iUHD GR 0DU GRV 6DUJDoRV� $WOkQWLFR 1RUWH� H GH XPD
SURYiYHO�UHJLmR�IRQWH�GH 6DUJDVVXP SHOiJLFR�SUy[LPR D�FRVWD�QRUWH�GR�$PDSi��%UDVLO�
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$V DOJDV PDUURQV SRVVXHP HVVD FRU HP IXQomR GH JUDQGHV TXDQWLGDGHV GH IXFR[DQWLQD H SHOD

SUHVHQoD GH GLYHUVRV WDQLQRV IHRItFHRV �'DYLV HW DO� ������ $V FDUDFWHUtVWLFDV FRPSRVLFLRQDLV

GHSHQGHP GDV HVSpFLHV� GH IDWRUHV ILVLROyJLFRV H FRQGLo}HV DPELHQWDLV� TXH SRGHP VHU

VD]RQDLV�

����(6758785$�&(/8/$5�(�&20321(17(6�%,2$7,926

$V PDFURDOJDV PDUURQV DSUHVHQWDP PXOWLFHOXODULGDGH FRPSOH[D� FRP RULJHP D SDUWLU GD GD

FODVVH 3KDHRSK\FHDH �.ORDUHJ HW DO� ������ .ORDUHJ HW DO� ������ UHVVDOWDUDP TXH QD KLVWyULD

HYROXWLYD GRV HXFDULRWRV� R GHVHQYROYLPHQWR GH XPD PDWUL] H[WUDFHOXODU DGHUHQWH �(&0�� TXH

VmR UHGHV VXSUDPROHFXODUHV FRPSOH[DV� SHUPLWLX D DTXLVLomR GD PXOWLFHOXODULGDGH UHVSRQViYHO

SHOD PXGDQoD GD DXWRQRPLD FHOXODU SDUD�FRRSHUDomR FHOXODU� $OpP GLVVR� D (&0 FRQHFWD DV

FpOXODV� DX[LOLDQGR QD IRUPDomR GH WHFLGRV H yUJmRV H FRQIHULQGR DRV WHFLGRV GH PDFURDOJDV

PDUURP PDLRU ULJLGH]� IOH[LELOLGDGH H SURWHomR GH FpOXODV FRQWUD HVWUHVVHV DELyWLFRV H ELyWLFRV�

$ HVWUXWXUD GD SDUHGH FHOXODU GH XPD PDFURDOJD PDUURP p DSUHVHQWDGD QD )LJXUD � �DGDSWDGD

GH�.ORDUHJ HW�DO��������

)LJXUD � � 0DWUL] H[WUDFHOXODU GH XPD PDFURDOJD PDUURP� $GDSWDGD GH .ORDUHJ HW DO� ������� 2V
HOHPHQWRV LQGLFDGRV FRUUHVSRQGHP DRV SULQFLSDLV FRPSRQHQWHV HVWUXWXUDLV FRPR DOJLQDWR�
SROLVVDFDUtGHRV VXOIDWDGRV �)XFRLGDQ�� PLFURILEULODV GH FHOXORVH� KHPLFHOXORVH H SURWHtQDV� 2V GHPDLV
FRPSRQHQWHV FRPR SROLIHQyLV H FiWLRQV SDUWLFLSDP GH SURFHVVRV GH OLJDo}HV FRP RV FRPSRQHQWHV
HVWUXWXUDLV SULQFLSDLV� H[FHWR R LRGR TXH QmR HVWi FODUR FRPR LQWHUDJH QD SDUHGH FHOXODU GH DOJDV
PDUURQV�
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1RV WHFLGRV GDV HVSpFLHV SHOiJLFDV GH 6DUJDVVXP IRUDP LGHQWLILFDGRV �� HOHPHQWRV TXtPLFRV�

$V� &D� &O� .� 0Q� 3� 5E� 6� 6L� 6U� 7K� 8� 0J� $O� 9� =Q� &X� )H� 0R H 3E� %D� &G� &R� &U� 1L�

7L� < H =U �5RGUtJXH]�0DUWtQH] HW DO� ����� 0LOOHGJH HW DO� ������ DOpP GH PXLWRV

FRQVWLWXLQWHV�ELRTXtPLFRV�FRQIRUPH�GHPRQVWUDGR�QD�7DEHOD���

7DEHOD����&RQVWLWXLQWHV�ELRTXtPLFRV�GD�PLVWXUD�GD�ELRPDVVD�GH 6��QDWDQV�H�6��IOXLWDQV�

&RQVWLWXLQWHV

ELRTXtPLFRV

3RUFHQWDJHP

��SHVR�VHFR�

5HIHUrQFLD

&LQ]DV ����� *UXSR�/24�8)3$�������

8PLGDGH �����

)yVIRUR ����

3URWHtQD�WRWDO ���� � ���

&DUERLGUDWR ���� � ���� 2\HVLNX�	�(JXQ\RPL�������

)HQyLV ���
 9i]TXH]�'HOItQ HW�DO��������

/LStGLRV ���

)XFRLGDQ ���

$OJLQDWR ����

& ����� 0LOOHGJH HW�DO��������

1 ����

5D]mR�&�1 �����


�2�YDORU�GR�WHRU�GH�IHQyLV�p�H[SUHVVR�HP��ȝJ�P/����

&RPR GHVWDFDGR QD 7DEHOD �� R SULQFLSDO FRQVWLWXLQWH ELRTXtPLFR GD PLVWXUD GD ELRPDVVD GH

6� QDWDQV H 6� IOXLWDQV p R FDUERLGUDWR� TXH UHSUHVHQWD PDLV GH ��� GR VHX SHVR VHFR� (QWUH

HOHV� R DOJLQDWR� IXFRLGDQR H ODPLQDUDQR VmR RV JUXSRV SULQFLSDLV GRV SROtPHURV SUHVHQWHV �/LX

HW DO� ����� 'DYLV HW DO� ����� %XOD�0H\HU HW DO� ������ 6HQGR R DOJLQDWR XP FDUERLGUDWR

OLQHDU� FRPSRVWR SRU GRLV iFLGRV� iFLGR Į�/�JXOXU{QLFR �EORFR *� H iFLGR ȕ�'�PDQXU{QLFR

�EORFR 0� �5RRKLQHMDG HW DO� ������ R IXFRLGDQR XP SROLVVDFDUtGHR VXOIDWDGR� H VXD HVWUXWXUD

FRQWpP SHTXHQDV TXDQWLGDGHV GH RXWURV Do~FDUHV� TXH PXGD GH DFRUGR FRP D IRQWH H HVSpFLH

GH VDUJDoR� FRPR H[HPSOR� JDODFWRVH� [LORVH� PDQRVH� JOLFRVH� iFLGR XU{QLFR� JUXSRV DFHWLO
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�&KDOH�']XO HW DO� ����� +LIQH\ HW DO� ����� /LP HW DO� ������ H R ODPLQDUDQR p XPD VXEVWkQFLD

GH UHVHUYD� SUHVHQWH VRPHQWH HP DOJDV PDUURQV �:LMHVHNDUD 	 .DUXQDUDWKQD ������

HQFRQWUDGD�HP�YDF~RORV�QDV�FpOXODV��.DGDP HW�DO��������

6� QDWDQV H 6� IOXLWDQV SRVVXHP HVWUXWXUDV OLJQLILFDGDV TXH DX[LOLD QD IRUPDomR GH SDUHGHV

FHOXODUHV VHFXQGiULDV� R TXH UHVXOWD D HVWDV HVSpFLHV XPD HOHYDGD FDSDFLGDGH GH DGVRUomR GH

PHWDLV� HP HVSHFLDO SDUD 6� QDWDQV TXH DSUHVHQWD PDLRU FRQFHQWUDomR GH PHWDLV FRPSDUDGD D

6��IOXLWDQV �$O]DWH�*DYHULD HW�DO���������$V�DSOLFDo}HV LQGXVWULDLV�VmR�GLVFXWLGDV�DGLDQWH�

1D 7DEHOD � IRL LQIRUPDGD D FRQFHQWUDomR GH IyVIRUR� SURWHtQDV WRWDLV� FLQ]DV H XPLGDGH GH

DPRVWUD PLVWD GH 6� IOXLWDQV H 6� QDWDQV FROHWDGDV HP GH PDLR GH ����� HP 6DOLQySROLV� 3DUi�

%UDVLO� 2V GDGRV SUHWpULWRV IRUDP SURGX]LGRV SHOR JUXSR GH SHVTXLVD GR /DERUDWyULR GH

2FHDQRJUDILD 4XtPLFD GD 8)3$� &RP HVVDV DQiOLVHV IRL SRVVtYHO SHOD SULPHLUD YH] FRPSDUDU

DV FRQFHQWUDo}HV GHVVHV TXDWUR FRQVWLWXLQWHV ELRTXtPLFRV HQWUH DV UHJL}HV GD ÈIULFD� %UDVLO H

&DULEH�TXH�IRUDP�DIHWDGDV�SHORV�UHFHQWHV�HQFDOKHV�GH�VDUJDoR�

$ SRUFHQWDJHP GH SURWHtQD WRWDO� LQIRUPDGR QR SUHVHQWH WUDEDOKR �*UXSR /24�8)3$� ������

IRL GH ���� � ���� YDORU VHPHOKDQWH DR HQFRQWUDGR QD UHJLmR GD 1LJpULD� ���� � ��� �2\HVLNX 	

(JXQ\RPL� ������ (QWUHWDQWR� R YDORU GH SURWHtQD UHODWDGR SDUD GLIHUHQWHV SUDLDV GR &DULEH

PH[LFDQR DSUHVHQWRX R YDORU Pi[LPR GH ���� � ��� �9i]TXH]�'HOItQ HW DO� ����� TXH p XPD

FRQFHQWUDomR�PDLV�EDL[D�GR�TXH�D�UHODWDGD�SDUD�D�UHJLmR�GR�%UDVLO�H�ÈIULFD�

$ SRUFHQWDJHP GH XPLGDGH GH ��� �� �*UXSR /24�8)3$� ����� p VHPHOKDQWH DR HQFRQWUDGR

SDUD LOKDV GR &DULEH GH ����� � ���� �0LOOHGJH HW DO� ������ -i D FRQFHQWUDomR GH FLQ]DV GH

����� �*UXSR /24�8)3$� ����� IRL PXLWR PDLV DOWD GR TXH D HQFRQWUDGD SDUD UHJL}HV GR

&DULEH GH ��� �� � ���� �0LOOHGJH HW DO� ����� H GD 1LJpULD ���� � ���� �2\HVLNX 	

(JXQ\RPL� ������ e LPSRUWDQWH FRQVLGHUDU TXH RV PpWRGRV SDUD REWHQomR GH WDLV SDUkPHWURV

LQWHUIHUHP�QRV�UHVXOWDGRV��SRUpP��SRXFRV�GHWDOKHV�VmR�IRUQHFLGRV�QRV�DUWLJRV�FRQVXOWDGRV�

$ SRUFHQWDJHP GH IyVIRUR WRWDO GH ���� REWLGD SHOR *UXSR /24�8)3$ ������ IRL PXLWR

PHQRU GR TXH D UHODWDGD SDUD UHJL}HV GR &DULEH �0LOOHGJH HW DO� ������ ,VVR SRGH VHU

GHFRUUHQWH�GR�HVWiJLR�ILVLROyJLFR�GDV�DPRVWUDV�HVWXGDGDV�



��

$R FRPSDUDU RV GDGRV ELRJHRTXtPLFRV LGHQWLILFRX�VH TXH D SRUFHQWDJHP GH SURWHtQDV�

XPLGDGH H FLQ]DV GD FLGDGH GH 6DOLQySROLV�3$ IRL PDLRU GR TXH DV UHODWDGDV SDUD UHJLmR GD

ÈIULFD H &DULEH� H[FHWR D FRQFHQWUDomR GH IyVIRUR WRWDO TXH IRL PHQRU GR TXH RV YDORUHV

UHODWDGRV�SDUD�&DULEH�

(VWXGRV DSRQWDP TXH ULRV EUDVLOHLURV� FRPR R 5LR $PD]RQDV H R 5LR 3DUi� FRQWULEXHP FRP R

DSRUWH GH QXWULHQWHV SDUD R RFHDQR $WOkQWLFR 1RUWH 7URSLFDO �+ROOLVWHU HW DO� ����� &DUYDOKR HW

DO� ������ %HP FRPR� LQGLFDP TXH D FRQFHQWUDomR GH QtTXHO� FREDOWR �&DUYDOKR HW DO� ������

VLOLFDWR� QLWUDWR H FDUERQR RUJkQLFR GLVVROYLGR �+ROOLVWHU HW DO� ����� VmR PDLV DOWDV QD UHJLmR

ORFDOL]DGD SUy[LPD D FRVWD GD SODWDIRUPD FRQWLQHQWDO 1RURHVWH GR %UDVLO� XPD iUHD TXH

DEUDQJH D GHVFDUJD GR 5LR $PD]RQDV H 5LR 3DUi� TXH p VXJHULGD FRPR XPD SRVVtYHO iUHD

IRQWH GH VDUJDoR QR %UDVLO� FRQIRUPH GHVWDFDGR QD )LJXUD �� (VWH IDWR SRGH VHU XP LQGLFDWLYR

GH TXH D ELRPDVVD GH VDUJDoR SHOiJLFR TXH QDYHJRX H�RX HQFDOKRX SUy[LPD D HVVD UHJLmR

FRVWHLUD� FRPR p R FDVR GH 6DOLQySROLV�3$� SRGHP DSUHVHQWDU TXDQWLGDGHV PDLV HOHYDGDV

GHVWHV�HOHPHQWRV�DR�VHU�FRPSDUDGR�FRP�DPRVWUDV�GH�RXWUDV�UHJL}HV�

(QWUHWDQWR� XPD DQiOLVH TXtPLFD PDLV GHWDOKDGD H FRPSOHWD GRV FRQVWLWXLQWHV ELRTXtPLFRV GH

DPRVWUDV GH VDUJDoR HQFDOKDGDV QR %UDVLO p QHFHVViULD SDUD XPD PHOKRU FRPSDUDomR GH GDGRV

FRP�RXWUDV�UHJL}HV�

����&21',&,21$17(6�$0%,(17$,6�(�6$=21$,6

2 ELRYROXPH GH 6DUJDVVXP SHOiJLFR YDULD QR WHPSR H QR HVSDoR �9i]TXH]�'HOItQ HW DO�

������ GLILFXOWDQGR R FRQKHFLPHQWR TXtPLFR HOHPHQWDU SUHFLVR GHVWD PDFURDOJD� $VVLP�

H[LVWHP GLIHUHQoDV GH HOHPHQWRV H FRQFHQWUDo}HV HP GLVWLQWDV DPRVWUDV GH 6DUJDVVXP QDWDQV

H 6��IOXLWDQV�

(VVDV GLIHUHQoDV SRGHP VHU H[SOLFDGDV SHOD QDWXUH]D SHOiJLFD GR VDUJDoR� TXH GXUDQWH VHX

SHUFXUVR QD VXSHUItFLH GR RFHDQR HVWi VXMHLWR D GLIHUHQWHV FRQGLo}HV DPELHQWDLV

�9i]TXH]�'HOItQ HW DO� ������ H SRU VXD FDSDFLGDGH GH DEVRUomR GH PHWDLV TXDQGR H[SRVWRV

HP iUHDV FRP DEXQGkQFLD GHVVHV FRQVWLWXLQWHV �5RGUtJXH]�0DUWtQH] HW DO� ������ 3RUWDQWR� DR

HVWXGDU D FRPSRVLomR ELRTXtPLFD H TXtPLFD GR VDUJDoR� p GH VXPD LPSRUWkQFLD FRQVLGHUDU RV
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SDUkPHWURV DPELHQWDLV H DV IRUPDV GH FROHWD �.XPDU HW DO� ������ 2V DXWRUHV

5RGUtJXH]�0DUWtQH] HW DO� ������ REVHUYDUDP TXH D FRPSRVLomR HOHPHQWDU GH VDUJDoR

SHOiJLFR YDULRX QR WHPSR H QR HVSDoR H DSUHVHQWRX GLIHUHQoDV WDPEpP HQWUH DV HVSpFLHV H

PRUIRWLSRV� $OpP GLVVR� p SURYiYHO TXH YDORUHV PDLV DOWRV GH VDOLQLGDGH GD iJXD GR PDU

FDXVHP GLPLQXLomR GD DWLYLGDGH GH RVPRUUHJXODomR GH 6DUJDVVXP VSS� H SURSLFLHP R

DF~PXOR GH 1D� .� &D H 0J �0XUXJDL\DQ 	 6LYDNXPDU ������ -i R YDORU PDLV EDL[R GH

VDOLQLGDGH� GHYLGR DR DXPHQWR GD GHVFDUJD GH iJXD GRFH� SURSLFLD XPD PHQRU FRQFHQWUDomR

GH�PDWpULD�LQRUJkQLFD�HP 6DUJDVVXP VSS���.XPDU HW DO��������

(VWXGRV UHYHODP TXH D FRPSRVLomR ELRTXtPLFD H QXWULFLRQDO GH 6DUJDVVXP VSS� DSUHVHQWD

GLIHUHQoDV VLJQLILFDWLYDV HP IXQomR GD VD]RQDOLGDGH �/DSRLQWH HW DO� ����� 0XUXJDL\DQ 	

6LYDNXPDU ����� 'DYLV HW DO� ����� H GDV SDUWHV YHJHWDWLYDV �.XPDU HW DO� ����� 'DYLV HW DO�

������ 1RV WHFLGRV GH 6� IOXLWDQV H 6� QDWDQV� DV SRUFHQWDJHQV GH & H 1 VmR PDLRUHV QR LQYHUQR

H SULPDYHUD� FRPSDUDGDV FRP DV GHPDLV HVWDo}HV �/DSRLQWH HW DO� ����� SDUD R $WOkQWLFR

1RUWH� $ PDLRU SRUFHQWDJHP GH FDUERLGUDWRV WRWDLV SUHVHQWHV HP 6DUJDVVXP VSS� IRL

HQFRQWUDGD�HP�PDUoR�H�D�PDLV�EDL[D�HP�MXOKR��.XPDU HW�DO��������

.XPDU HW DO� ������ REVHUYDUDP TXH SDUD 6DUJDVVXP ZLJKWLL� R WHRU GH FDUERLGUDWR WRWDO�

SURWHtQD WRWDO� OLStGLRV� FHOXORVH� KHPLFHOXORVH� FRPSRVWRV IHQyOLFRV� PDWpULD LQRUJkQLFD�

PDFURQXWULHQWHV H PLFURQXWULHQWHV IRUDP YDULiYHLV SDUD GLIHUHQWHV SDUWHV GRV WDORV YHJHWDWLYRV�

FRPR OkPLQDV QRYDV� OkPLQDV YHOKDV H HL[R SULQFLSDO� H WDPEpP HP IXQomR GD VD]RQDOLGDGH�

2V DXWRUHV LQGLFDP TXH DV SDUWHV YHJHWDWLYDV MRYHQV DSUHVHQWDP PHOKRU IRQWHV GH SURWHtQDV H

RV�HL[RV�SULQFLSDLV�VmR�XPD�ERD�IRQWH�GH�ILEUD�

6� IOXLWDQV H 6� QDWDQV SRU IOXWXDUHP QD VXSHUItFLH GR RFHDQR HVWmR H[SRVWRV D UDGLDomR

XOWUDYLROHWD� H SRU HVVH PRWLYR D FRPSRVLomR GH VHXV FRQWH~GRV GH FDURWHQyLGHV H FORURILODV

SRGHP VHU GLIHUHQWHV GDV HVSpFLHV GH 6DUJDVVXP EHQW{QLFDV �9i]TXH]�'HOItQ HW DO� ������ 6mR

UHODWDGRV YDORUHV PpGLRV SDUD RV SLJPHQWRV GH FORURILOD�D HP ����� H FORURILOD�E HP ����� H

FDURWHQyLGHV HP ���� �9i]TXH]�'HOItQ HW DO� ������ (QWUHWDQWR� HVVHV YDORUHV SRGHP VHU

PDLRUHV� SRLV R 6DUJDVVXP SHOiJLFR DXPHQWD D SURGXomR GH FDURWHQyLGHV SDUD HQIUHQWDU

FRQGLo}HV�H[WUHPDV�GH�OX]��9i]TXH]�'HOItQ HW�DO��������

https://www-sciencedirect.ez3.periodicos.capes.gov.br/topics/earth-and-planetary-sciences/carotenoid
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$V HVSpFLHV� 6DUJDVVXP QDWDQV H 6� IOXLWDQV VmR DV ~QLFDV GD IDPtOLD 6DUJDVVXP TXH VmR

KRORSHOiJLFDV �+X HW DO� ������ SRLV SRVVXHP YHVtFXODV GH DU �SQHPDWRFLVWRV�� TXH OKHV

SHUPLWHP IOXWXDU QD VXSHUItFLH GR RFHDQR �/DSRLQWH HW DO� ������ (PERUD D UHSURGXomR

VH[XDGD VHMD FRPXP QR JrQHUR 6DUJDVVXP� D PHVPD DLQGD QmR IRL GRFXPHQWDGD SDUD 6�

QDWDQV H 6� IOXLWDQV� 7DLV HVSpFLHV VH UHSURGX]HP YHJHWDWLYDPHQWH �%XOD�0H\HU HW DO� ������ R

TXH SHUPLWH XP DXPHQWR VXEVWDQFLDO GD ELRPDVVD� VHMD SHOR DXPHQWR GR WDPDQKR GRV

IUDJPHQWRV RX SRU JHUDomR GH QRYRV WDORV IOXWXDQWHV �6PHWDFHN 	 =LQJRQH ������ $VVLP� DR

LQYDGLU XP QRYR HVSDoR QmR RFRUUH GLVSXWD SRU VXEVWUDWR GXUR H HYLWDP D FRPSHWLomR GH

KHUEtYRURV EHQW{QLFRV �6PHWDFHN 	 =LQJRQH ������ 6DUJDVVXP QDWDQV H 6� IOXLWDQV VmR

FRQVLGHUDGDV DV HVSpFLHV PDLV UHSUHVHQWDWLYDV GRV JUDQGHV WDSHWHV IOXWXDQWHV REVHUYDGRV QR

RFHDQR $WOkQWLFR �9iVTXH] HW DO� ����� 6]pFK\ HW DO� ����� 6FKHOO HW DO� ����� H HP iJXDV

QHUtWLFDV SRGHP GREUDU VXD ELRPDVVD HP DSUR[LPDGDPHQWH �� GLDV �/DSRLQWH HW DO� ������

7DLV HVSpFLHV GH IOXWXDomR OLYUH VmR HQFRQWUDGDV VRPHQWH QR 2FHDQR $WOkQWLFR �'R\OH 	

)UDQNV�������
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3DUU ������ UHYLVRX D OLWHUDWXUD SUHWpULWD H UHDOL]RX GLYHUVDV DPRVWUDJHQV GH VDUJDoR SHOiJLFR

DR ORQJR GR $WOkQWLFR 7URSLFDO 2ULHQWDO� )RUDP GHVFULWRV H YDOLGDGRV VHLV PRUIRWLSRV SDUD DV

GXDV HVSpFLHV 6DUJDVVXP� 6� IOXLWDQV ,,, H 6� IOXLWDQV ; H 6� QDWDQV ,� ,,� 9,,, H ,;� $V

FDUDFWHUtVWLFDV�HVWUXWXUDLV�GRV�PRUIRWLSRV�HVWmR�GHWDOKDGDV�HP�3DUU��������H�7D\ORU��������

6FKHOO HW DO� ������� j ERUGR GR YHOHLUR 669 &RUZLWK &UDPHU GD 6HD (GXFDWLRQ $VVRFLDWLRQ

�6($� GXUDQWH H[SHGLomR GH ����� IRUDP FHUFDGRV SRU VDUJDoRV GH PRUIRORJLD GLIHUHQWHV GDV

HVSpFLHV FRP DV TXDLV HVWDYDP IDPLOLDUL]DGRV DR ORQJR GH �� DQRV GH QDYHJDomR QR 0DU GH

6DUJDoR� (VVHV SHVTXLVDGRUHV LGHQWLILFDUDP D HVSpFLH 6� QDWDQV 9,,, 3DUU FRPR VHQGR D

SUHGRPLQDQWH QRV HQFDOKHV GH ���� H ���� QR &DULEH H� SDUD WDO� XVDUDP FRPR FDUDFWHUtVWLFD D

KDVWH OLVD FRQVLVWHQWH� OkPLQDV ODUJDV H HVSLQKRV QDV YHVtFXODV GH UDUD IUHTXrQFLD� (VVDV H

RXWUDV GLIHUHQoDV QD HVWUXWXUD ItVLFD GH 6DUJDVVXP VSS� SRGHP LQIOXHQFLDU R SDSHO HFROyJLFR

GH FDGD IRUPD �6FKHOO HW DO� ����� 0DUWLQ HW DO� ������ (QWUHWDQWR� HP XPD SHVTXLVD FRQGX]LGD

QR DQR GH ���� HP SUDLDV QR &DULEH 0H[LFDQR LGHQWLILFRX�VH TXH R PRUIRWLSR GH 6� QDWDQV

9,,, DSUHVHQWRX PHQRU DEXQGkQFLD HQWUH DV ELRPDVVDV GRV HQFDOKHV FRPSDUDGR FRP 6�

QDWDQV�, H D HVSpFLH GH 6� IOXLWDQV��9i]TXH]�'HOILQ HW DO� ������ $VVLP� SHUFHEH�VH TXH D

RFRUUrQFLD�GH�PRUIRWLSRV�H�VXD�DEXQGkQFLD�SRGHP�VHU�YDULiYHLV�QR�WHPSR�H�HVSDoR�

8P H[HPSOR GH 6� QDWDQV 9,,, 3DUU p PRVWUDGR QD )LJXUD �� (VVD HVSpFLH IRL D SUHGRPLQDQWH

QR HQFDOKH RFRUULGR QD SUDLD GR $WDODLD� 1RUGHVWH 3DUDHQVH� %UDVLO� HP ����� HQTXDQWR QD

SODWDIRUPD GR 0DUDQKmR HP ���� 6� QDWDQV , IRL D PDLV IUHTXHQWH �0DUWLQHOOL )LOKR HW DO� ����

VXEPHWLGR�� $ FRPSRVLomR TXtPLFD HOHPHQWDU GR WHFLGR GH 6� IOXLWDQV H 6� QDWDQV PXGRX DR

ORQJR GRV DQRV �/DSRLQWH HW DO� ������ 6HJXQGR HVVHV SHVTXLVDGRUHV� GD GpFDGD GH ���� D

�����KRXYH�XP�DXPHQWR�GDV�SRUFHQWDJHQV�GH�&�H�1��H�XPD�UHGXomR�GD���GH�3�
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)LJXUD � � 6DUJDVVXP QDWDQV 9,,, 3DU� $ DPRVWUD IRL FROHWDGD HP XP YROXPRVR HQFDOKH GH 6DUJDVVXP
VSS��TXH�RFRUUHX�HP������QD�3UDLD�GR�$WDODLD��1RUGHVWH�3DUDHQVH��%UDVLO�
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������(FRQRPLD�SUHMXGLFDGD

1R HVWDGR GH 4XLQWDQD 5RR� 0p[LFR� PDLV GH ��� GD ELRPDVVD GH 6DUJDVVXP VSS� QmR IRL

UHPRYLGD GD SUDLD QRV DQRV GH ����� ���� H ���� H D GHFRPSRVLomR GHVVH PDWHULDO SURGX]LX

RGRUHV GHVDJUDGiYHLV� LPSHGLQGR TXH WXULVWDV H PRUDGRUHV IUHTXHQWDVVHP DV SUDLDV H

UHVWDXUDQWHV SUy[LPRV �5RGUtJXH]�0DUWtQH] HW DO� ������ (VWLPD�VH TXH HP ����� TXDQGR VH

REVHUYRX R Pi[LPR GH ELRPDVVD HP WRGR R &DULEH� RV FXVWRV SDUD OLPSH]D GDV SUDLDV HP WRGD

UHJLmR DOFDQoDUDP ��� PLOK}HV GH GyODUHV VHP FRQVLGHUDU R YDORU SHUGLGR FRP D UHFHLWD SHOD

UHGXomR�GD�DWLYLGDGH�WXUtVWLFD��/RXLPH�	�*HUYDLV�������

������7XULVPR�FRPSURPHWLGR

2 WXULVPR H D SHVFD VmR DWLYLGDGHV GH JUDQGH LPSRUWkQFLD SDUD R HVWDGR GH 4XLQWDQD 5RR�

0p[LFR� H FRQWULEXHP FRQVLGHUDYHOPHQWH SDUD R SURGXWR LQWHUQR EUXWR GR SDtV

�5RGUtJXH]�0DUWtQH] HW DO� ������ 2 JUDQGH HQFDOKH GD ELRPDVVD GH 6DUJDVVXP VSS� QD FRVWD

GR &DULEH 0H[LFDQR WHYH LQtFLR HP ���� �9DQ 7XVVHQEURHN HW DO� ������ H DIHWRX GH IRUPD

QHJDWLYD D LQG~VWULD GR WXULVPR UHJLRQDO DR JHUDU DOWRV FXVWRV SDUD D UHPRomR GDV DOJDV GDV

SUDLDV �5RGUtJXH]�0DUWtQH] HW DO� ������ (P ���� IRUDP FRQWUDWDGRV PDLV GH TXDWUR PLO

WUDEDOKDGRUHV SDUD DWXDUHP QD OLPSH]D GDV SUDLDV� FXMRV HVIRUoRV PDLRUHV VH FRQFHQWUDUDP HP

SUDLDV QRWLILFDGDV FRP ³%DQGHLUD $]XO´ TXH VmR DV PDLV YLVLWDGDV SHORV WXULVWDV

�5RGUtJXH]�0DUWtQH] HW�DO��������

+RWpLV H UHVWDXUDQWHV GD UHJLmR WDPEpP FRQWULEXtUDP SDUD D UHPRomR GR 6DUJDVVXP VSS� GD

SUDLD FRP VHXV SUySULRV PHLRV� DWUDYpV GR DWHUUR GD ELRPDVVD SDUD FULDU GXQDV DUWLILFLDLV QDV

SUDLDV� PDV GHYLGR DR JUDQGH YROXPH GH DOJDV� QmR KRXYH HVSDoR VXILFLHQWH SDUD FREULU WRGD D

ELRPDVVD� VHQGR QHFHVViULR UHDORFi�ODV SDUD PDQJXH]DLV H DWHUURV VDQLWiULRV

�5RGUtJXH]�0DUWtQH] HW DO� ������ $VVLP� R VDUJDoR HQFDOKDGR p XP JUDQGH SUREOHPD SDUD R
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WXULVPR� SRLV VREUHFDUUHJD D FDSDFLGDGH GDV FRPXQLGDGHV DIHWDGDV SDUD D UHPRomR H OLPSH]D H

FRPSURPHWH D HVWpWLFD H SDLVDJHP �6FKLUR HW DO� ������ 2 H[FHVVR GH PDWpULD RUJkQLFD HP

GHFRPSRVLomR IRL FDSD] GH DOWHUDU D FRORUDomR H WXUELGH] GD iJXD GD SUDLD� TXH JHUDOPHQWH HUD

OtPSLGD� SDUD XP PDUURP HVFXUR� IDWR TXH UHQGHX DR HYHQWR R QRPH GH 0DUp 0DUURP GH

6DUJDVVXP �6DUJDVVXP %URZQ�7LGH��6%7���9DQ�7XVVHQEURHN HW�DO��������

������6D~GH��SUREOHPDV�UHVSLUDWyULRV��LUULWDo}HV�QD�PXFRVD�H�HVWUDJRV�QDV�UHVLGrQFLDV

'XUDQWH D GHFRPSRVLomR GH VDUJDoR� RFRUUH OLEHUDomR GH JDVHV DP{QLD �1+�� H VXOIHWR GH

KLGURJrQLR �+�6� �+&63� ������ 2 VXOIHWR GH KLGURJrQLR p Wy[LFR H PHVPR HP EDL[DV

FRQFHQWUDo}HV SRGH RFDVLRQDU LUULWDomR QRV ROKRV H QDV YLDV UHVSLUDWyULDV �/RXLPH HW DO� �����

2\HVLNX 	 (JXQ\RPL ������ 3DUD HYLWDU PDLRUHV SUREOHPDV� p UHFRPHQGiYHO TXH D ELRPDVVD

VHMD UHPRYLGD GDV SUDLDV DQWHV TXH RV SURFHVVRV GH GHFRPSRVLomR VH LQWHQVLILTXHP H JHUHP

PDLRUHV�FRQFHQWUDo}HV�GH�JDVHV�

2V WUDEDOKDGRUHV TXH DWXDUDP QD OLPSH]D GDV SUDLDV SDUD UHPRomR GH VDUJDoR H RV PRUDGRUHV

GRV ORFDLV DIHWDGRV UHODWDUDP GRUHV GH FDEHoD� QiXVHDV H SUREOHPDV UHVSLUDWyULRV

�5RGUtJXH]�0DUWtQH] HW DO� ����� 5HVLHUH HW DO� ������ 7DLV SUREOHPDV SRGHP HVWDU DVVRFLDGRV

j LQDODomR GH VXOIHWR GH KLGURJrQLR� (VVH JiV p FRUURVLYR H RFDVLRQRX IDOKDV HP DSDUHOKRV

HOHWU{QLFRV H HVFXUHFLPHQWR GH REMHWRV PHWiOLFRV HP UHVLGrQFLDV SUy[LPDV jV SUDLDV DIHWDGDV

�5RGUtJXH]�0DUWtQH] HW�DO��������

������3HVFD�DIHWDGD

$V PDUpV GH VDUJDoR VmR FRQKHFLGDV SRU FDXVDU HIHLWRV QHJDWLYRV QD SHVFD� HP HVFDODV ORFDLV�

$ LPSRVVLELOLGDGH GH QDYHJDomR GH HPEDUFDo}HV GH SHTXHQR SRUWH� GDQRV DRV SHWUHFKRV GH

SHVFD� SHUGD GH WHPSR H RSRUWXQLGDGH H DOWHUDo}HV QD SURGXWLYLGDGH SHVTXHLUD IRUDP

GRFXPHQWDGDV�SDUD�R�&DULEH��5DPORJDQ HW�DO��������

2V SHVFDGRUHV GD UHJLmR FRVWHLUD GD 1LJpULD� TXH IRL DIHWDGD SHOR HQFDOKH GH 6DUJDVVXP

IOXLWDQV� UHODWDUDP TXH DV UHGHV SDUD SHVFDV DUWHVDQDLV H LQGXVWULDLV IRUDP REVWUXtGDV SHOD DOJD

IOXWXDQWH� R TXH UHWDUGRX R WHPSR GH GHVHPDUDQKDPHQWR GDV UHGHV H RV SUHSDUDWLYRV SDUD



��

QRYDV YLDJHQV GH SHVFD� R TXH FRQVHTXHQWHPHQWH DIHWRX D QDYHJDomR H OHYRX D XPD EDL[D

FDSWXUD GH SHL[H �6RODULQ HW DO� ����� 2\HVLNX 	 (JXQ\RPL ����� $GHW HW DO� ������ $OpP

GLVVR� DV HPEDUFDo}HV VmR DIHWDGDV SHOR VDUJDoR� TXH SRGH REVWUXLU DV HQWUDGDV SRU RQGH

RFRUUH D SDVVDJHP GH iJXD SDUD R UHVIULDPHQWR GR PRWRU H RFDVLRQDU VXSHUDTXHFLPHQWR

�)UDQNV HW�DO��������

������%LRGLYHUVLGDGH�FRPSURPHWLGD

2 HQFDOKH GH JUDQGHV TXDQWLGDGHV GH VDUJDoR QDV SUDLDV SRGH FRPSURPHWHU D VREUHYLYrQFLD GH

PXLWDV HVSpFLHV� WDQWR DV TXH VH ORFRPRYHP DVVRFLDGDV j VXD ELRPDVVD� TXDQWR jV HQGrPLFDV

GD UHJLmR DWLQJLGD SHOR HQFDOKH� (VVH p XP FDVR REVHUYDGR QDV FLGDGHV GH &DQF~Q H ;FDODN�

RQGH RFRUUHX XP HYHQWR GH PRUWDOLGDGH HP PDVVD GH SHL[HV� FUXVWiFHRV� HTXLQRGHUPRV�

PROXVFRV H SROLTXHWDV HQWUH PDLR H VHWHPEUR GH ���� �5RGUtJXH]�0DUWtQH] HW DO� ������ $

PRUWDOLGDGH DEUDQJHX XP JUXSR GH �� HVSpFLHV� VHQGR ��� GH SHL[HV� ��� FUXVWiFHRV� ��

HTXLQRGHUPRV H �� PROXVFRV H SROLTXHWDV� UHVSHFWLYDPHQWH �5RGUtJXH]�0DUWtQH] HW DO�

������ 2V DXWRUHV DFUHGLWDP TXH HVVHV YDORUHV SRGHP VHU DLQGD PDLV HOHYDGRV IUHQWH j

UHDOLGDGH GDV SUDLDV QmR WXUtVWLFDV� RQGH D OLPSH]D GDV SUDLDV QmR p IUHTXHQWH� 'DV HVSpFLHV GH

SHL[HV UHJLVWUDGDV� ��� SRVVXtDP XP KDELWDW QHUtWLFR GHPHUVDO� HQTXDQWR RV RUJDQLVPRV

PRUWRV�GRV�GHPDLV�JUXSRV�HUDP�WRGRV�EHQW{QLFRV�

(P JUDQGH SDUWH GRV FDVRV� R HQFDOKH GRV RUJDQLVPRV PRUWRV RFRUUHX LQGLYLGXDOPHQWH RX HP

TXDQWLGDGHV DEDL[R GH GH] LQGLYtGXRV� 7RGDYLD� HP FLQFR RFDVL}HV� D PRUWDOLGDGH GH SHL[HV

RFRUUHX DFLPD GH ��� LQGLYtGXRV� HP GLVWLQWDV UHJL}HV �5RGUtJXH]�0DUWtQH] HW DO� ������ $

FDXVD GH WRGD HVVD PRUWDOLGDGH HVWi DVVRFLDGD DR JUDQGH YROXPH GD ELRPDVVD GH 6DUJDVVXP

VSS� HQFDOKDGD HP ����� QR OLWRUDO GR &DULEH� TXH SRGH WHU OHYDGR j KLSy[LD H D SHUGD GD

TXDOLGDGH GD iJXD� $OJXQV GLDV DSyV RV UHODWRV GH RFRUUrQFLD GH PRUWDOLGDGH GD IDXQD�

DQiOLVHV GH DPRVWUDV GH iJXD IRUDP IHLWDV QDV FLGDGHV GH 3XQWD &DUDFRO H 3XHUWR 0RUHORV� 2V

UHVXOWDGRV LQGLFDUDP XPD EDL[D FRQFHQWUDomR GH R[LJrQLR GLVVROYLGR H DOWRV YDORUHV GH

DP{QLR�H�IyVIRUR��5RGUtJXH]�0DUWtQH] HW�DO��������

2XWUR LPSDFWR IRL UHODWDGR SDUD TXDWUR FRPXQLGDGHV GH JUDPtQHDV PDULQKDV� QR OLWRUDO

PH[LFDQR� HP UHJL}HV SUy[LPDV j FRVWD� VHQGR GRLV ORFDLV DR VXO H GRLV DR QRUWH �9DQ



��

7XVVHQEURHN HW DO� ������ 1DV FRPXQLGDGHV GH JUDPtQHDV PDULQKDV� QRV ORFDLV GR HVWXGR�

KDYLD D SUHVHQoD GH DOJDV UL]RItWLFDV� DVVHPEOpLDV GH FRUDLV HVFOHUDFWtQHRV H HVSRQMDV HP iUHDV

FRP VXEVWUDWR FRQVROLGDGR �9DQ 7XVVHQEURHN HW DO� ������ 1HVWD UHJLmR GH HVWXGR� D SUHVHQoD

GH ELRPDVVD GH VDUJDoR SHOiJLFR HQFDOKDGD QD SUDLD H HP GHFRPSRVLomR QD iJXD GR PDU

DGMDFHQWH� DFDUUHWRX HP HOHYDGD FDUJD GH PDWpULD RUJkQLFD QRV VHGLPHQWRV H QD iJXD� DXPHQWR

GD WXUELGH]� GLPLQXLomR GD FRQFHQWUDomR GH R[LJrQLR GLVVROYLGR� UHGXomR GR S+ H GR SRWHQFLDO

GH�R[LGDomR�UHGXomR��9DQ�7XVVHQEURHN HW�DO��������

&RPR FRQVHTXrQFLD GDV PDUpV PDUURQV GH 6DUJDVVXP �6EW�� HQWUH ���� H ���� QD FLGDGH

0LUDGRU 1L]XF� &DULEH PH[LFDQR� IRL REVHUYDGR TXH DSUR[LPDGDPHQWH ��� GD SUDGDULD

PDULQKD� DQWHV GRPLQDGR SHOD HVSpFLH 7KDODVVLD WHVWXGLQXP IRL SHUGLGR H VXEVWLWXtGR SRU

+DOLPHGD VSS� H SRU DOJDV HStILWDV �9DQ 7XVVHQEURHN HW DO� ������ +RXYH WDPEpP� D UHGXomR

GD DEXQGkQFLD GH DOJDV HVSRQMRVDV� GD HUYD PDULQKD 6\ULQJRGLXP ILOLIRUPH H R

GHVDSDUHFLPHQWR GH +DORGXOH ZULJKWLL� TXH VmR HVSpFLHV TXH FRPXPHQWH DFRPSDQKDP D 7�

WHVWXGLQXP� $OpP GLVVR� HP RXWUD UHJLmR GH HVWXGR� 3XHUWR 0RUHORV� RFRUUHX PRUWH GH

DSUR[LPDGDPHQWH ��� GDV FRO{QLDV GH FRUDLV �9DQ 7XVVHQEURHN HW DO� ������ 'HVWD IRUPD� IRL

QRWiYHO TXH QD UHJLmR GH HVWXGR� R HQFDOKH PDVVLYR GH 6DUJDVVXP VSS� RFDVLRQRX GDQRV DR

DPELHQWH PDULQKR FRP D SHUGD GH SUDGDULDV GH JUDPtQHDV PDULQKDV H GD IDXQD DVVRFLDGD H

FRPSURPHWHX�D�YLVLELOLGDGH�GD�FROXQD�GH�iJXD�

������&RQWDPLQDomR�GR�PHLR�DPELHQWH

2XWUR LPSDFWR QHJDWLYR HVWi DVVRFLDGR j UHPRomR GH VDUJDoR SHOiJLFR FRP R XVR GH

PDTXLQiULRV SHVDGRV� TXH DOWHUD D PRUIRORJLD GD SUDLD H FRPSDFWD D DUHLD

�5RGUtJXH]�0DUWtQH] HW DO� ����� 5RGUtJXH]�0DUWtQH] HW DO� ������ $OpP GR PDLV� HVVD IRUPD

GH UHPRomR SRGH RFDVLRQDU D HURVmR GD SUDLD �/RXLPH HW DO� ����� YLVWR TXH D DUHLD p

UHPRYLGD�MXQWR�FRP�D�ELRPDVVD�GH�DOJD��5RGUtJXH]�0DUWtQH] HW�DO��������

0DFUR H PLFURHOHPHQWRV GLVSRVWRV QRV WHFLGRV YHJHWDLV GH VDUJDoR SHOiJLFR

�5RGUtJXH]�0DUWtQH] HW DO� ����� 0LOOHGJH HW DO� ����� )HUQDQGH] HW DO� ������ SRGHP VHU

DJHQWHV GH SROXLomR GR PHLR DPELHQWH TXDQGR HVWLYHUHP SUHVHQWHV HP DOWDV FRQFHQWUDo}HV�

(VWXGRV UHDOL]DGRV QR &DULEH� 5HS~EOLFD 'RPLQLFDQD H &DULEH PH[LFDQR HQFRQWUDUDP DOWDV



��

WD[DV GH FRQFHQWUDomR GH $V� +J� 1D� &D H 0J DSUHVHQWDQGR ULVFR GH FRQWDPLQDomR GH VRORV

�0LOOHGJH HW�DO������� )HUQDQGH] HW�DO������� 5RGUtJXH]�0DUWtQH] HW�DO��������

$ OL[LYLDomR GD ELRPDVVD GH VDUJDoR SHOiJLFR H R FRQILQDPHQWR QmR DGHTXDGR GRV GHWULWRV

OLEHUDP SROXHQWHV� FRPR PHWDLV Wy[LFRV� TXH VH LQILOWUDP QR VROR H FRPSURPHWHP D TXDOLGDGH

GDV iJXDV VXEWHUUkQHDV� (VWH p XP H[HPSOR YLYHQFLDGR QR FDULEH PH[LFDQR� RQGH D ~QLFD

IRQWH GH iJXD GRFH GD UHJLmR HVWi ORFDOL]DGD QD 3HQtQVXOD GH <XFDWiQ� TXH SRVVXL XP DTXtIHUR

FiUVWLFR DOWDPHQWH SRURVR H RV H RV OL[LYLDGRV GH 6DUJDVVXP FRQWHQGR PHWDLV SHVDGRV FRP $U

SRGHP VH LQILOWDU H FRQWDPLQDU D iJXD VXEWHUUkQHD� FRPSURPHWHQGR VXD TXDOLGDGH H

RFDVLRQDQGR XP LPSDFWR QD VD~GH SXEOLFD H DPELHQWDO �5RGUtJXH]�0DUWtQH] HW DO� �����

9i]TXH] HW�DO��������

����$63(&726�326,7,926

������%LRGLYHUVLGDGH��UHSURGXomR��SURWHomR��DOLPHQWR�H�GLVSHUVmR�SDUD�D�YLGD�PDULQKD

2V H[WHQVRV WDSHWHV GD PDFURDOJD SHOiJLFD VmR PRUDGLD SHUPDQHQWH H WHPSRUiULD SDUD PXLWRV

RUJDQLVPRV PDULQKRV TXH RV XWLOL]DP SDUD UHSURGXomR� DEULJR FRQWUD SUHGDomR� DOLPHQWDomR H

FRPR URWD GH GLVSHUVmR SDUD QRYRV ORFDLV �/DIIROH\ HW DO� ����� 0DUWLQ HW DO� ����� &DVD]]D 	

5RVV ������ $ DOWD ULTXH]D GH YLGD PDULQKD DVVRFLDGD D WDLV HVWUXWXUDV SHOiJLFDV FRPSUHHQGH

PDLV GH �� PLO LQGLYtGXRV� FXMD GHQVLGDGH GH RUJDQLVPRV YDULRX HP PpGLD GH ���� D ����

LQGLYtGXRV Jí� QHVWH HVWXGR SHUWHQFHQWHV D GLIHUHQWHV Wi[RQV H ILORV �0DUWLQ HW DO� �����

0RQUR\�9HOD]TXH] HW DO� ������ $OpP GLVVR� D VHGLPHQWDomR GH IUDJPHQWRV GH VDUJDoR

SHOiJLFR SDUD R PDU SURIXQGR FRQWULEXL FRP DSRUWH GH &DUERQR SDUD HVVH FRPSDUWLPHQWR H

SRGH LQIOXHQFLDU RV SDGU}HV GH GLVWULEXLomR GD IDXQD QHVVH DPELHQWH �%DNHU HW DO� ������

5HVVDOWD�VH� TXH D DOWD ULTXH]D H GLYHUVLGDGH GH HVSpFLHV DVVRFLDGDV DR VDUJDoR SHOiJLFR p

YDULiYHO FRP R PrV GH DPRVWUDJHP� D ]RQD GR RFHDQR �0RQUR\�9HOD]TXH] HW DO� ������ H R

PRUIRWLSR�GD�HVSpFLH�GH�VDUJDoR�SHOiJLFR��0DUWLQ HW DO��������

0XLWRV LQGLYtGXRV GRV ILORV $QQHOLGD� %U\R]RD� &QLGDULD� 0ROOXVFD H 3ODWKHOPLQWKHV �%DNHU

HW DO� ������ $UWKURSRGD� &KRUGDWD� 1HPDWKHOPLQWKHV� 1HPHUWHD� 0ROOXVFD H 6LSXQFXOD

�0RQUR\�9HOD]TXH] HW DO� ����� IRUDP HQFRQWUDGRV DVVRFLDGRV DR VDUJDoR SHOiJLFR� $V
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HVSpFLHV SRSXODUPHQWH FRQKHFLGDV FRPR FDUDQJXHMR GR VDUJDoR� FDPDUmR VDUJDoR�

SHL[H�WXEDUmR VDUJDoR� DQrPRQD VDUJDoR� OHVPD GR VDUJDoR� FDUDFyLV� DQItSRGHV GDV HVSpFLHV

6XQDPSLWKRH SHODJLFD H %LDQFROLQD EUDVVLFDFHSKDOD H R SODWHOPLQWR +RSORSODQD JUXEHL VmR

FRQVLGHUDGDV HQGrPLFDV GH WDSHWHV GH 6� QDWDQV H 6� IOXLWDQV �/DIIROH\ HW DO� ������ (QWUHWDQWR�

RV WDSHWHV SHOiJLFRV GH VDUJDoR SRGHP WUDQVSRUWDU HVSpFLHV H[yWLFDV SDUD QRYDV UHJL}HV

FRVWHLUDV H FDXVDU GDQRV D ELRWD ORFDO �9i]TXH] HW DO� ������ FRPR H[HPSOR� QR 0DU GR &DULEH

0H[LFDQR UHFHQWHPHQWH IRUDP UHJLVWUDGDV VHLV HVSpFLHV� TXH QmR KDYLDP VLGR UHODWDGDV SDUD R

ORFDO�DQWHV�DVVRFLDGR�DRV�QRYRV�WDSHWHV�GH�VDUJDoR�SHOiJLFR���0RQUR\�9HOD]TXH] HW�DO��������

$ DOWD ULTXH]D H GLYHUVLGDGH GH SHL[HV DVVRFLDGDV H DEDL[R GRV WDSHWHV GH VDUJDoR SHOiJLFR p

DEXQGDQWH H FRPSUHHQGH DSUR[LPDGDPHQWH �� HVSpFLHV H PDLV GH �� PLO LQGLYtGXRV TXH

DSUHVHQWDP WDPDQKRV H GLYHUVLGDGH PDLRUHV TXH RV LQGLYtGXRV GR KDELWDW GH iJXD DEHUWD

�&DVD]]D 	 5RVV ������ $OpP GLVVR� RV SHL[HV DVVRFLDGRV DR VDUJDoR SHOiJLFR� DWUDYpV GH VXD

H[FUHomR� FRQWULEXHP FRP IRUQHFLPHQWR GH QXWULHQWHV SDUD HVVD PDFURDOJD DMXGDQGR�R D VH

SURSDJDU�H�DXPHQWDU�VXD�ELRPDVVD��/DSRLQWH HW�DO� ������

$LQGD� SHL[HV GH LPSRUWDQWH YDORU HFRQ{PLFR FRPR &RU\SKDHQD KLSSXUXV� 5DFK\FHQWURQ

FDQDGXP� 6HULROD GXPHULOL� GHQWUH RXWURV� GHSHQGHP GR VDUJDoR SHOiJLFR SDUD IRUUDJHDU� FRPR

DEULJR GXUDQWH HVWiJLRV MXYHQLV H�RX FRPR XPD iUHD GH UHSURGXomR �H�J� 6FKPLGW HW DO� ������

8P H[HPSOR EHP FRQKHFLGR p D DJUHJDomR GH MXYHQLV GH GRXUDGR �&RU\SKDHQD KLSSXUXV� QRV

WDSHWHV�GH�VDUJDoR��3HUH]�	�5RPDQ�������

'LYHUVDV DYHV PDULQKDV �0RVHU 	 /HH ����� H WDUWDUXJDV PDULQKDV �0DQVILHOG HW DO� �����

XVDP RV WDSHWHV IOXWXDQWHV GH VDUJDoR SDUD IRUUDJHDPHQWR� (QWUHWDQWR� 0DXUHU HW DO� ������

UHODWDUDP TXH DV PDFURDOJDV HQFDOKDGDV HP SUDLDV GLILFXOWDP R DFHVVR GDV WDUWDUXJDV DRV VHXV

ORFDLV GH QLGLILFDomR H SRGHP DOWHUDU DV FRQGLo}HV WpUPLFDV H� FRQVHTXHQWHPHQWH� LQWHUIHULU QR

JrQHUR GRV ILOKRWHV GH WDUWDUXJDV� &RQWUDULDPHQWH� 5RGUtJXH]�0DUWtQH] HW DO� ������

REVHUYDUDP TXH D QLGLILFDomR GH DOJXPDV HVSpFLHV GH WDUWDUXJDV PDULQKDV QmR IRL DIHWDGD SHOR

HQFDOKH GH VDUJDoRV QR &DULEH PH[LFDQR� 2V DXWRUHV PRQLWRUDUDP �� iUHDV GH QLGLILFDomR GH

WDUWDUXJDV YHUGHV H FDEHoXGDV DQWHV �����±����� H DSyV �����±����� D RFRUUrQFLD GH HQFDOKH

GH 6DUJDVVXP QD UHJLmR H FRQVWDWDUDP TXH RV SULQFLSDLV GHVWLQRV GH QLGLILFDomR GHVWDV

WDUWDUXJDV PDULQKDV QmR IRUDP PRGLILFDGRV� $OpP GLVVR� FLQFR DQRV DSyV R LQtFLR GH HQFDOKHV

GH VDUJDoRV QD UHJLmR� KRXYH XP DXPHQWR GH ��� QR Q~PHUR PpGLR JHUDO GH QLQKRV SRU
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TXLO{PHWUR GH SUDLD H FRQVHTXHQWHPHQWH R Q~PHUR GH ILOKRWHV DXPHQWRX HP PDLV GH ��� HP

DPEDV DV HVSpFLHV� 'HVWD IRUPD� p QHFHVViULR TXH RFRUUD R PRQLWRUDPHQWR GH ORFDLV GH

GHVRYDV GH WDUWDUXJDV PDULQKDV HP PDLV UHJL}HV DIHWDGDV SHORV HQFDOKHV GH VDUJDoR� FRPR

%UDVLO H QD ÈIULFD SDUD DMXGDU D FRPSUHHQGHU VH IXWXURV HQFDOKHV GH VDUJDoRV SRGHP VHU XPD

DPHDoD�UHDO�D�VREUHYLYrQFLDV�GH�HVSpFLHV�GH�WDUWDUXJDV�PDULQKDV�

������6HTXHVWUR�GH�&DUERQR�H�IRUPDomR�GH�&DOFLWD

8P SURFHVVR FUXFLDO SDUD R FRQWUROH GD WHPSHUDWXUD GD 7HUUD p D UHPRomR GR JiV FDUE{QLFR

�&2�� DWPRVIpULFR SHOR RFHDQR� 8PD YH] GLVVROYLGR QR RFHDQR� SDUWH GR &2� p LQFRUSRUDGR

SHOR ILWRSOkQFWRQ RX PDFURDOJDV PDULQKDV� 'HVWD IRUPD� R &DUERQR DVVLPLODGR p VHTXHVWUDGR

SDUD iUHDV GH GHSRVLomR HP VHGLPHQWRV� $R FKHJDU QR IXQGR GR RFHDQR� R &DUERQR SHUPDQHFH

LPSRVVLELOLWDGR GH UHWRUQDU SDUD D VXSHUItFLH H DWPRVIHUD �.UDXVH�-HQVHQ 	 'XDUWH ������ 2

VHTXHVWUR GH &DUERQR SHODV PDFURDOJDV HP VHGLPHQWRV PDULQKRV SRGH VH HVWHQGHU GH iJXDV

UDVDV D SURIXQGDV H GH UHJL}HV WURSLFDLV j SRODUHV �.UDXVH�-HQVHQ 	 'XDUWH ������ $

PDFURDOJD IOXWXDQWH 6DUJDVVXP FDSWXUD R &2� SHOD IRWRVVtQWHVH H DWUDYpV GD SURGXomR LQWHUQD

GH &DUERQDWR GH &iOFLR QD IRUPD GH &DOFLWD �3DUDJXD\�'HOJDGR HW� DO�� ������ VH GHVWDFD

FRPR XP SRWHQFLDO UHFXUVR DGLFLRQDO SDUD PLWLJDomR GH 'Ly[LGR GH &DUERQR �&2�� �*RXYrD

HW DO� ����� H FRQWULEXL FRPR XPD IRQWH SUHYDOHFHQWH GH FDUERQR HP VHGLPHQWRV SURIXQGRV

�.UDXVH�-HQVHQ�	�'XDUWH�������%DNHU HW�DO��������

6DEHQGR TXH D ELRPDVVD GH VDUJDoR SHOiJLFD H EHQW{QLFD SRGH VHTXHVWUDU &2� DWPRVIpULFR H

WUDQVSRUWi�OR SDUD R IXQGR GR RFHDQR �*RXYrD HW DO� ������ %DFK HW DO� ������ DQDOLVDUDP R

*UDQGH &LQWXUmR GH 6DUJDVVXP GR $WOkQWLFR �*$6%� FRPR EDVH GH HVWXGR GH XP DQiORJR

QDWXUDO SDUD LQYHVWLJDU R SRWHQFLDO IORUHVWDPHQWR RFHkQLFR FRP R REMHWLYR GH DYDOLDU PpWRGRV

GH UHPRomR GH GLy[LGR GH FDUERQR �&2�� GD DWPRVIHUD� (VWLPD�VH TXH D PDLRU IORUDomR GH

VDUJDoR TXH RFRUUHX HP ����� DWp R SUHVHQWH� WHQKD FDXVDGR XP DF~PXOR OtTXLGR GH ����

PLOK}HV GH WRQHODGDV GH &DUERQR RUJkQLFR SDUWLFXODGR �%DFK HW DO� ������ H TXH GXUDQWH RV

DQRV GH ��������� R *$6% UHWHX ���� PLOK}HV GH WRQHODGDV GH &2� QD IRUPD GH FDOFLWD

�&D&2�� �3DUDJXD\�'HOJDGR HW DO� ������ $ FDOFLWD p SURGX]LGD HP WRGD D HVWUXWXUD GH

6DUJDVVXP VSS�� FRPR IROKDV� WDORV H YHVtFXODV TXH DSUHVHQWDP YDORUHV GH FULVWDOLWRV GH FDOFLWD
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QD RUGHP ��� �� H �� QP� UHVSHFWLYDPHQWH �3DUDJXD\�'HOJDGR HW DO� ����� /ySH]�6RVD HW DO�

������

$VVLP� DV IROKDV FRQWULEXHP FRP D PDLRU SURGXomR GH FDOFLWD ���� �� VHJXLGD SHOR WDOR ���

H DV YHVtFXODV HP ���� �3DUDJXD\�'HOJDGR HW DO� ������ (VWD IRUPDomR GH &23 RULJLQDGR

SHOR *$6% p XP H[HPSOR UHDO GH VXD FDSDFLGDGH GH VHTXHVWUDU &2� �%DFK HW DO� ����� H D

FDOFLWD SURGX]LGD SHOR VDUJDoR SHOiJLFR p XPD yWLPD PDQHLUD GH UHWHU R &2�� H� HP ORQJR

SUD]R��UHVXOWDUi�QD�IRUPDomR�GH�URFKDV�VHGLPHQWDUHV��3DUDJXD\�'HOJDGR HW�DO� ������

$ VRPD GD ELRPDVVD GDV HVSpFLHV GH 6DUJDVVXP SHOiJLFD H EHQW{QLFD FRQWULEXL JOREDOPHQWH

FRP R HVWRTXH SRWHQFLDO GH FDUERQR HP ����� 3J� H HVVH YDORU p VXSHULRU jV HVWLPDWLYDV

JOREDLV SDUD RV DPELHQWHV GH SkQWDQRV VDOJDGRV� PDQJXH]DLV H SUDGDULDV GH JUDPtQHDV

PDULQKDV��*RXYrD HW�DO��������

����327(1&,$,6�8626�&20(5&,$,6�'( 6$5*$6680 633�

8P GRV JUDQGHV GHVDILRV JHUDGRV SHOR HQFDOKH GH VDUJDoRV QDV UHJL}HV FRVWHLUDV p D

UHPRomR HP FXUWR SHUtRGR GH WHPSR� SDUD TXH QmR KDMD SUHMXt]R GR WUiIHJR GH WXULVWDV jV

SUDLDV H LPSDFWR QHJDWLYR DR PHLR DPELHQWH H QD HFRQRPLD ORFDO� (QWUHWDQWR� DV WpFQLFDV

GH UHPRomR PXLWDV YH]HV VH FRQFHQWUDP QRV FXVWRV H QR WHPSR GD RSHUDomR H QmR

FRQVLGHUDP RV GDQRV HFROyJLFRV FDXVDGRV j ELRWD ORFDO� $OpP GLVVR� QD PDLRULD GRV

FDVRV� D ELRPDVVD UHPRYLGD p GHSRVLWDGD HP DWHUURV VDQLWiULRV �5RGUtJXH]�0DUWtQH] HW

DO� ����� 5RGUtJXH]�0DUWtQH] 	 9DQ 7XVVHQEURHN� ����� VHP QHQKXP WUDWDPHQWR RX

XVR HFROyJLFR� $VVLP� LQYHVWLJDU SRVVtYHLV XVRV GD PDFURDOJD SHOiJLFD VDUJDoR p XP

FDPLQKR DOWHUQDWLYR SDUD PHOKRU GLUHFLRQDU R PDQHMR GHVVD ELRPDVVD QRV ORFDLV

DIHWDGRV�SHOR�HQFDOKH�

������%LRDWLYRV�SDUD�LQG~VWULD�DOLPHQWtFLD

(VSpFLHV GR JrQHUR 6DUJDVVXP VmR FRQVXPLGDV HP GLHWDV DOLPHQWDUHV HP SDtVHV FRPR

-DSmR H &KLOH� PDV HVVD SUiWLFD QmR p FRPXP HP SDtVHV RFLGHQWDLV �<RNRL 	 .RQRPL

������



��

$ SURSULHGDGH TXH R DOJLQDWR SRVVXL GH HVWDELOL]DU HPXOV}HV� GH DSUHVHQWDU

FRPSRUWDPHQWR YLVFRVR H JHOLILFDomR R FDUDFWHUL]D FRPR XP GRV SULQFLSDLV ELRDWLYRV

FRPHUFLDLV� HP HVSHFLDO QD LQG~VWULD GH DOLPHQWRV SURFHVVDGRV �5RRKLQHMDG HW DO� �����

%L[OHU 	 3RUVH ������ $OpP GLVVR� HVVH FDUERLGUDWR p WHUPLFDPHQWH HVWiYHO�

SRVVLELOLWDQGR R XVR HP FDUQHV H YHJHWDLV UHHVWUXWXUDGRV� SRLV DR FR]LQKDU HVWHV

DOLPHQWRV HP DOWDV WHPSHUDWXUDV D SURSULHGDGH GR DOJLQDWR QmR VH DOWHUD� H GHVWD IRUPD

SRGH�IRUQHFHU�DOLPHQWRV�FRP�SURSULHGDGHV�IXQFLRQDLV��5RRKLQHMDG HW�DO��������

&RPR PHQFLRQDGR QR WySLFR ���� R DOJLQDWR p XPD GDV SULQFLSDLV VXEVWkQFLDV DWLYDV

SUHVHQWHV QD HVWUXWXUD GDV HVSpFLHV GH 6DUJDVVXP H HVVH FDUERLGUDWR p PXLWR H[SORUDGR

QD LQG~VWULD DOLPHQWtFLD QD FULDomR GH UHYHVWLPHQWRV FRPHVWtYHLV HP IUXWDV �'tD]�0XOD

HW DO� ����� H OHJXPHV �$]L] 	 6DODPD ������ $ FULDomR GH ILOPHV FRPHVWtYHLV WHP R

REMHWLYR GH SURSRUFLRQDU ILUPH]D H UHVLVWrQFLD j SHUGD GH SHVR GRV IUXWRV H OHJXPHV

GXUDQWH R DUPD]HQDPHQWR GH ORQJR SUD]R H SUHYHQLU DWDTXHV PLFURELDQRV �$]L] 	

6DODPD ����� 'tD]�0XOD HW DO� ������ (QWUHWDQWR� RV ILOPHV FRPHVWtYHLV IRUPDGR GH

DOJLQDWR SRVVXHP EDL[D SURWHomR 8OWUDYLROHWD �89� H QmR DSUHVHQWD LQLELomR PLFURELDQD

QRV OHJXPHV H YHUGXUDV H SDUD PHOKRUDU VXD HILFiFLD� UHFRPHQGD�VH VXD DSOLFDomR FRP

RXWURV DGLWLYRV �6DODPD 	 $]L] ����� $]L] 	 6DODPD ������ $V SHVTXLVDV GRV DXWRUHV

PHQFLRQDGRV DFLPD LQGLFDUDP TXH R UHYHVWLPHQWR FRPHVWtYHO FRP DGLomR GH DOJLQDWR H

RXWURV FRPSRQHQWHV QmR FRPSURPHWHUDP D FRU� FKHLUR H VDERU GH OHJXPHV FRPR R

WRPDWH H SLPHQWmR YHUGH H D XWLOL]DomR GR ILOPH DMXGRX D FRQVHUYDU YHUGXUDV H IUXWDV

DXPHQWDQGR R WHPSR GH SUDWHOHLUD GHVWHV DOLPHQWRV R TXH VXJHUH R SRWHQFLDO XVR GR

DOJLQDWR SDUD HVWD DSOLFDELOLGDGH QD LQG~VWULD DOLPHQWtFLD� (QWUHWDQWR� HP DOJXPDV

HVSpFLHV GH DOJDV PDULQKDV R DOJLQDWR SRVVXL IUDFD SURSULHGDGH GH JHOLILFDomR R TXH

WRUQD�LQYLiYHO�VHX�XVR�SDUD�LQJUHGLHQWHV�DOLPHQWDUHV��%L[OHU�	�3RUVH�������

2XWUR SROLVVDFDUtGHR LPSRUWDQWH QD LQG~VWULD DOLPHQWtFLD p ODPLQDUDQR� $ SHVTXLVD

OLGHUDGD SRU +LIQH\ HW DO� ������ UHYHOD D R IXLFRGDQR HP 6DUJDVVXP VSS� WHP D

SURSULHGDGH GH IRUPDU H HVWDELOL]DU HPXOV}HV� R TXH SRVVLELOLWD VXD DSOLFDomR QD

LQG~VWULD DOLPHQWtFLD QR VHWRU GH EHELGDV� SURGXWRV D EDVH GH FDUQH� DOLPHQWRV DVVDGRV H

JHOHLDV� (QWUHWDQWR� VmR UHFRPHQGDGRV PpWRGRV ItVLFR� TXtPLFR H ELROyJLFR SDUD



��

PHOKRUDU D FDSDFLGDGH GH HPXOVLILFDomR GH SROLVVDFDUtGHRV QDWXUDLV �7DQJ 	 +XDQJ

������

&RPR UHODWDGR� HVSpFLHV GH 6DUJDVVXP SRVVXHP PXLWRV HIHLWRV EHQpILFRV HP SURGXWRV

DOLPHQWtFLRV� PDV D H[SORUDomR GH HVSpFLHV IOXWXDQWHV SDUD HVVD iUHD GLVS}H GH SRXFDV

SHVTXLVDV� $ HVSpFLH 6� QDWDQV IRL XVDGD QD FULDomR GH ILOPHV GH ELRSROtPHURV FRP

LQFOXVmR GH QDQRFULVWDLV GH FHOXORVH� H VXD DSOLFDELOLGDGH PHOKRURX DV SURSULHGDGHV

ItVLFDV H PHFkQLFDV GHVWH SURGXWR �'RK HW DO� ������ $VVLP� HVWD HVSpFLH SHOiJLFD

PRVWURX VHU SURPLVVRUD QR DX[tOLR GH ILOPH GH ELRSROtPHUR SDUD VLVWHPDV GH HPEDODJHP

GH�DOLPHQWRV�

$OpP GRV FDUERLGUDWRV� R VDUJDoR p IRQWH GH RXWURV FRPSRVWRV ELRDWLYRV �7DEHOD �� H

WDPEpP GH PHWDLV SHVDGRV� TXH p DWULEXtGR D VXD FDUDFWHUtVWLFD GH DGVRUYHU WDLV

HOHPHQWRV �$O]DWH�*DYHULD HW DO� ������ (QWUHWDQWR� HOHYDGDV FRQFHQWUDo}HV GH PHWDLV

SHVDGRV QD ELRPDVVD GH VDUJDoR SRGHP UHSUHVHQWDU XP ULVFR j VD~GH KXPDQD H

FRPSURPHWHU�VHX�XVR�SDUD�ILQV�DOLPHQWDUHV��<RNRL�	 .RQRPL�������

2 FRQVXPR GH DOJDV GH HVSpFLHV 6DUJDVVXP p PRWLYR GH SUHRFXSDomR SDUD D VD~GH

KXPDQD� GHYLGR j SUHVHQoD GH DOWDV FRQFHQWUDo}HV GH DUVrQLR LQRUJkQLFR SUHVHQWH QD

PDFURDOJD� (P XPD SHVTXLVD UHDOL]DGD FRP �� UDWRV FRP XPD GLHWD DOLPHQWDU GH �� GH

6DUJDVVXP IXVLIRUPH GXUDQWH � VHPDQDV UHVXOWRX HP DF~PXOR GH DUVrQLR QR VDQJXH H

QRV WHFLGRV GHVWHV DQLPDLV H DSUHVHQWRX FDUDFWHUtVWLFD GH HQYHQHQDPHQWR SRU HVWH

HOHPHQWR��<RNRL�	�.RQRPL�������

(VWi SUHRFXSDomR GH FRQWDPLQDomR SRU DUVrQLR SDUD DV SRVVtYHLV DSOLFDELOLGDGHV GH

VDUJDoR SHOiJLFR GHYH VH HVWHQGHU� YLVWR TXH HVWXGRV HP DPRVWUDV PLVWDV GH 6DUJDVVXP

SHOiJLFR QR &DULEH H *ROIR GR 0p[LFR UHODWDUDP DOWDV FRQFHQWUDo}HV GHVWH HOHPHQWR�

DSUHVHQWDQGR YDORUHV GH ��� PJ NJ�� �SHVR VHFR� H YDORUHV Pi[LPRV GH ��� �SSP� SHVR

VHFR� UHVSHFWLYDPHQWH �0LOOHGJH HW DO� ����� 0DUWtQH] HW DO� ������ PDV HP DPRVWUDV QD

5HS~EOLFD 'RPLQLFDQD �)HUQDQGH] HW DO� ����� DV FRQFHQWUDo}HV GHVWH HOHPHQWR IRL

EDL[DV� FRP YDORUHV PpGLRV GH DSUR[LPDGDPHQWH �� PJ NJ�� �SHVR VHFR� H QmR

DSUHVHQWRX�ULVFR�D�VD~GH�



��

3RUWDQWR� LQYHVWLJDU HOHPHQWRV FRP SRWHQFLDO GH VHU Wy[LFR H VXDV FRQFHQWUDo}HV QD

PDFURDOJD SHOiJLFD VDUJDoR p FUXFLDO SDUD GHWHUPLQDU VHX SRWHQFLDO XVR SDUD ILQV

DOLPHQWDUHV� $OpP GLVVR� HVWXGRV FRP D DSOLFDomR GLUHWD GH 6DUJDVVXP QDWDQV H 6�

IOXLWDQV QR XVR DOLPHQWDU p QHFHVViULR SDUD H[SORUDU VXD SRVVtYHO DSOLFDELOLGDGH H VHXV

SRWHQFLDLV�EHQHItFLRV�

������$SOLFDo}HV�SDUD�LQG~VWULD�IDUPDFrXWLFD�FRVPpWLFD

2V FRPSRVWRV ELRDWLYRV GH 6DUJDVVXP VSS� VmR QDWXUDLV H DWXDP FRPR LQLELGRUHV GH

YiULDV HQ]LPDV DSUHVHQWDQGR SURSULHGDGHV EHQpILFDV HP GLYHUVRV WUDWDPHQWRV� TXH QmR

DSUHVHQWDP GLIHUHQoD VLJQLILFDWLYD TXDQGR FRPSDUDGD FRP IiUPDFRV SDGUmR �9LMD\DQ HW

DO� ����� 0DQHHVK HW DO� ������ $ LQYHVWLJDomR SRU FRPSRVWRV QDWXUDLV SUHVHQWHV HP

GLIHUHQWHV HVSpFLHV GH 6DUJDVVXP EHQW{QLFDV LGHQWLILFRX YDOLRVDV SURSULHGDGHV GH

SURPRomR j VD~GH FRP SRWHQFLDO DQWL�GLDEpWLFR �5HQLWWD HW DO� ����� %DUERVD HW DO�

������ DQWL�R[LGDQWH �-RKQVRQ HW DO� ����� 9LMD\DQ HW DO� ������ DQWLUUXJDV� FODUHDGRU GH

SHOH �-HVXPDQL HW DO� ������ DQWL�LQIODPDWyULDV �0DQHHVK HW DO� ������ DQWLSUROLIHUDWLYDV

�&DVDV HW�DO��������H�DQWLWXPRUDLV��9DQDYLO HW�DO� ������

$VVLP FRPR RV HQFDOKHV� DV LQYHVWLJDo}HV GH SRWHQFLDLV XVRV IDUPDFROyJLFRV GH VDUJDoR

SHOiJLFR VmR UHFHQWHV� PDV Mi DSUHVHQWDUDP UHVXOWDGRV VDWLVIDWyULRV H VXUJHP FRPR

SRWHQFLDO PDWpULD�SULPD SDUD H[SORUDo}HV LQGXVWULDLV� $PRVWUDV GH 6DUJDVVXP IOXLWDQV

HQFDOKDGDV QD UHJLmR GH 3XHUWR 0RUHORV� 0p[LFR� HP ����� IRUDP XWLOL]DGDV SDUD

LQYHVWLJDU R VHX SRVVtYHO HIHLWR DQWLILEUyWLFR� 2 UHVXOWDGR GD SHVTXLVD UHYHORX TXH

HVWUDWRV GH IXFRLGDQ GH 6� IOXLWDQV UHGX]LUDP RV HIHLWRV KHSiWLFRV GH FpOXODV

LQIODPDWyULDV� FRQILUPDQGR VHX HIHLWR EHQpILFR FRPR DQWLILEUyWLFR H DQWL�LQIODPDWyULR

�&KDOH�']XO HW�DO��������

&RPSRVWR ELRDWLYR GH 6DUJDVVXP IOXLWDQV WDPEpP H[LELX DWLYLGDGH DQWLYLUDO FRQWUD WUrV

HQWHURYtUXV KXPDQRV� RQGH VH PRVWURX FDSD] GH LQLELU RV HVWiJLRV LQLFLDLV H WDUGLRV GR

FLFOR GH UHSOLFDomR GHVWHV YtUXV �5H\ HW DO� ������ %HP FRPR� R IXFRLGDQ H[WUDtGR GH 6�

IOXLWDQV SRVVXL SURSULHGDGHV DQWLR[LGDQWHV� H QmR DSUHVHQWD HIHLWR FLWRWy[LFR



��

�&KDOH�']XO HW DO� ������ $OpP GLVVR� XP HVWXGR UHFHQWH LQYHVWLJRX D WR[LFLGDGH DJXGD

GH H[WUDWRV DTXRVRV H HWDQyOLFRV GH 6DUJDVVXP IOXLWDQV H 6� QDWDQV DSOLFDGRV HP GRVH

~QLFD HP UDWRV HP GLIHUHQWHV SURSRUo}HV� UHYHODQGR DXVrQFLD GH WR[LFLGDGH �2XDWWDUD HW

DO� ������ R TXH VXJHUH ERD DSOLFDELOLGDGH GH VDUJDoR SHOiJLFR SDUD SURGXWRV

IDUPDFROyJLFRV�

3DUD D HVSpFLH 6DUJDVVXP QDWDQV� IRL HQFRQWUDGD XPD SHVTXLVD TXH LQYHVWLJRX VXDV

SURSULHGDGHV WHUDSrXWLFDV FRQWUD GDQRV j SHOH RFDVLRQDGRV SRU DHURVVyLV XUEDQRV� 2V

DXWRUHV )HUQDQGR HW DO� ������ UHODWDP TXH FRPSRVWRV ELRDWLYRV GH 6� QDWDQV� IXFRLGDQR�

DXPHQWRX DV HQ]LPDV GH GHIHVD DQWLR[LGDQWH� H GHVWD IRUPD UHGX]LX RV QtYHLV GH HVWUHVVH

R[LGDWLYR LQWUDFHOXODUHV LQGX]LGR SRU SRHLUD ILQD HP TXHUDWLQyFLWRV� $VVLP� FRPSRVWRV

ELRDWLYRV GH 6� QDWDQV DSUHVHQWDUDP DWLYLGDGHV DQWLR[LGDQWHV� FLWRSURWHWRUDV H WDPEpP

UHGX]LUDP D FRQFHQWUDomR GH tRQV PHWiOLFRV HP TXHUDWLQyFLWRV H[SRVWRV j SRHLUD ILQD

&KLQHVD��)HUQDQGR HW�DO��������

$SHVDU GH SRXFDV SHVTXLVDV� R XVR GH VXEVWkQFLDV ELRDWLYDV SUHVHQWHV HP 6� QDWDQV H 6�

IOXLWDQV SDUD DSOLFDo}HV HP SURGXWRV FRVPpWLFRV H IDUPDFROyJLFRV VH PRVWURX

SURYHLWRVR� HILFLHQWH H VHJXUR� (QWUHWDQWR� R XVR GD ELRPDVVD GH VDUJDoR SHOiJLFR FRPR

PDWpULD�SULPD HP PXLWRV FDVRV SRGHUi ILFDU UHVWULWR jV UHJL}HV FRVWHLUDV RQGH RFRUUH R

HQFDOKH GHYLGR jV OLPLWDo}HV GH WUDQVSRUWH H FXVWRV �%XOD�0H\HU HW DO� ����� :DOVK

������

������3URGXomR�GH�HQHUJLD

$ ELRPDVVD GH DOJDV PDULQKDV p FRQVLGHUDGD FRPR PDWpULD�SULPD GH WHUFHLUD JHUDomR

SDUD SURGXomR GH HQHUJLD �-DQJ HW DO� ����� -HO\QQH HW DO� ������ 2 XVR GHVVD ELRPDVVD p

YDQWDMRVR SDUD SURGXomR GH ELRHWDQRO� SRLV GLIHUHQWH GH RXWUDV PDWpULDV�SULPDV QmR ID]

SDUWH GD FXOWXUD DOLPHQWDU SULPiULD� p GH UiSLGR FUHVFLPHQWR H QmR FRPSHWH SRU HVSDoR

GH WHUUDV FXOWLYiYHLV �*RK 	 /HH ����� :DQ HW DO� ������ 1R HQWDQWR� D FRQYHUVmR GD

ELRPDVVD GH PDFURDOJDV PDULQKDV SDUD ELRFRPEXVWtYHLV FDUHFH GH PpWRGRV GH

SUp�WUDWDPHQWRV� KLGUyOLVH HQ]LPiWLFD� IHUPHQWDomR H GHVWLODomR �%RULQHV HW DO� ������

(VVDV TXDWUR HWDSDV PRGLILFDP D HVWUXWXUD GH 6DUJDVVXP VSS�� SRLV D VXD VXSHUItFLH DQWHV



��

FRQWtQXD� WRUQD�VH PDLV PDOHiYHO H SRVVLELOLWD TXH HVWUXWXUDV LQWHUQDV VHMDP H[SRVWDV

�%RULQHV HW DO� ������ 'HVWD IRUPD� HVWXGRV LQGLFDP TXH D TXDQWLGDGH GH HWDQRO

SURGX]LGD FRP R XVR GD ELRPDVVD GH 6DUJDVVXP VSS� SUp�WUDWDGD p PDLRU HP

FRPSDUDomR FRP DPRVWUDV QmR WUDWDGDV �-HO\QQH HW DO� ������ (VWLPD�VH TXH HP

FRQGLo}HV DQDHUyELFDV� D OHYHGXUD WUDQVIRUPD D JOLFRVH HP HWDQRO� FXMD UHDomR JHUDO

OtTXLGD HQYROYH � PRO GH HWDQRO SRU � PRO GH JOLFRVH RX ��� JUDPDV GH HWDQRO SRU NJ GH

JOLFRVH��R�TXH�LQGLFD�XP�UHQGLPHQWR�WHyULFR�GH������%RULQHV HW�DO���������

2 SRWHQFLDO HQHUJpWLFR GD ELRPDVVD GH VDUJDoR SHOiJLFR IRL H[SORUDGR SRU /ySH]�6RVD

HW DO� ������� TXH FRQYHUWHUDP DPRVWUDV IUHVFDV HQFDOKDGDV QDV SUDLDV GR &DULEH

PH[LFDQR HP ELRFRPEXVWtYHLV VyOLGRV� 2 YDORU FDORUtILFR TXH 6DUJDVVXP VSS�

DSUHVHQWRX p GH ���� � ���� 0-�NJ� (VVH YDORU� HVWi GHQWUR GD IDL[D GRV UHODWDGRV SDUD D

VHUUDJHP ���� 0- NJ͢׺��± ���� 0- NJ͢׺�� H SUy[LPR GRV HQFRQWUDGRV SDUD PDWHULDO

GLJHULGR ������� ����� 0- NJ͢׺��� TXH IRUDP XWLOL]DGRV FRPR VXEVWUDWR SDUD SURGXomR GH

ELRFRPEXVWtYHLV VyOLGRV QD SRO{QLD �&]HNDáD HW DO� ������� $OpP GLVVR� /ySH]�6RVD HW DO�

������ FLWDP H[HPSORV GH HVWLPDWLYDV GR YDORU HQHUJpWLFR GH VDUJDoR FRP EDVH HP

LQIRUPDo}HV GR YROXPH GH ELRPDVVD HQFDOKDGR HP SUDLDV UHODWDGR SRU RXWURV DXWRUHV�

'HVWD IRUPD� HVWLPDUDP TXH R SRWHQFLDO GH ELRHQHUJLD SDUD R YROXPH GH VDUJDoR QD

UHJLmR GR &DULEH PH[LFDQR SDUD R FHQiULR GR DQR GH ���� IRL GH ������ *- � NP H HP

���� IRL GH ���� *- �NP� -i SDUD R VHWRU QRUWH GD FRVWD FDULEHQKD PH[LFDQD� R PDWHULDO

FROHWDGR HP DSUR[LPDGDPHQWH � NP GH SUDLDV HP ���� H ���� SRGHULD JHUDU PDLV GH ��

7- GH HQHUJLD QD IRUPD GH ELRFRPEXVWtYHO VyOLGR� 2 SURFHVVR GH SURGXomR GH

FRPEXVWtYHLV VyOLGRV FRP R XVR GH VHUUDJHP H GLJHULGR REWHYH OXFURV PDLRUHV TXH RV

FXVWRV�GH�SURGXomR��VH�PRVWUDQGR�UHQWiYHO��&]HNDáD HW�DO��������

$OWHUQDWLYDPHQWH� RV DXWRUHV 7KRPSVRQ HW DO� ������ LQYHVWLJDUDP D SURGXomR GH

HQHUJLD DWUDYpV GH GLJHVWmR DQDHUyELFD �'$� GH VDUJDoR SHOiJLFR HQFDOKDGR� )RL

HVWLPDGR� DWUDYpV GD GLJHVWmR PRQRIiVLFD� TXH R YROXPH GD ELRPDVVD GH VDUJDoR

UHODWDGR SDUD ,OKDV GH %DUEDGRV HP ����� SURGX]LULD SRWHQFLDOPHQWH �� *:K�DQR� R TXH

FRUUHVSRQGHULD D ����� GRV ��� *:K GH HQHUJLD HOpWULFD H[LJLGD SDUD R ORFDO HP �����

1R HQWDQWR� D GLJHVWmR GD ELRPDVVD GH VDUJDoR SHOiJLFR FRP RXWUDV PDWpULDV�SULPDV p

PDLV UHFRPHQGiYHO �7KRPSVRQ HW DO� ������ 'HVWD IRUPD� DR FRQWDELOL]DU R YROXPH GRV



��

UHVtGXRV VyOLGRV XUEDQRV RUJkQLFRV SURGX]LGRV QD UHJLmR SDUD R DQR GH ����� H

DVVXPLQGR TXH IRVVHP ���� FRPSRVWR GH UHVtGXRV DOLPHQWDUHV� RV DXWRUHV UHODWDP TXH

D FR�GLJHVWmR GHVVDV PDWpULDV�SULPD SURGX]LULD ELRHQHUJLD GH ������ *:K�

FRPSUHHQGHQGR ����� GD GHPDQGD GH HQHUJLD GR SDtV HP ����� (QWUHWDQWR� HVVD

HVWLPDWLYD p DSHQDV WHyULFD� $VVLP� HVWXGRV SUiWLFRV SDUD HVWLPDU R YROXPH UHDO GD

SURGXomR�GH�JiV�SURGX]LGR�SHOD�GLJHVWmR�DQDHUyELFD�VmR�QHFHVViULRV�

������1XWULomR�DQLPDO

&DUULOOR HW DO� ������ EXVFDUDP DWUDYpV GD ELRPDVVD GH 6DUJDVVXP VSS� XPD SRVVtYHO

VROXomR SDUD GLPLQXLomR GR FRQWH~GR GH FROHVWHURO GR RYR GH JDOLQKDV� D ILP GH WRUQDU

HVWH DOLPHQWR DFHVVtYHO SDUD DV SHVVRDV TXH WHPHP TXH R VHX FRQVXPR SRVVD DIHWDU RV

QtYHLV GH FROHVWHURO QR VDQJXH� $ DGLomR GH �� GH ELRPDVVD GH 6DUJDVVXP VSS� QD GLHWD

GH�JDOLQKDV�/HJKRUQ�LQGLFRX�XPD�UHGXomR�GH�����QD�FRQFHQWUDomR�GH�FROHVWHURO�QR�RYR�

3HVTXLVDV LQ YLYR H LQ YLWUR LQGLFDP TXH D DOWD FRQFHQWUDomR GH PLQHUDLV� SURWHtQDV H

PHWDEyOLWRV IXQFLRQDLV� SUHVHQWHV HP 6DUJDVVXP VSS� SRVVLELOLWD TXH HVWD PDFURDOJD VHMD

XP DGLWLYR DOLPHQWDU DOWDPHQWH QXWULWLYR H PXLWR SURPLVVRU SDUD RV UXPLQDQWHV �0DUtQ

HW DO� ����� &KRL HW DO� ������ 1D SHVTXLVD UHDOL]DGD SRU 0DUtQ HW DO� ������ D DGLomR GH

��� �� H ��� GH IDULQKD GH 6DUJDVVXP VSS� HP GLHWDV SDUD UXPLQDQWHV LQGLFRX ERD

GLJHVWLELOLGDGH� 'HVWD IRUPD� 6DUJDVVXP VSS� UHSUHVHQWD XPD DOWHUQDWLYD LPSRUWDQWH

FRPR�DOLPHQWR�VXSOHPHQWDU�SDUD�RYLQRV��0DUtQ HW�DO� ������

������)HUWLOL]DQWHV�H�D�UD]mR�1�3�.

2 XVR GD ELRPDVVD GH 6DUJDVVXP QDWDQV H 6� IOXLWDQV HP SHTXHQDV H JUDQGHV SURSRUo}HV

FRPR PDWpULD�SULPD SDUD FRPSRVWDJHP IRL H[SORUDGD SRU 6HPEHUD HW DO� ������ H :DOVK

������� 6HPEHUD HW DO� ������ XVDUDP DPRVWUDV ODYDGDV H QmR ODYDGDV GH ELRPDVVD

IUHVFD GH VDUJDoR HQFDOKDGR HP SUDLD QR SURFHVVR GH FRPSRVWDJHP� 2 UHVXOWDGR

LQGLFRX� TXH LQGHSHQGHQWHPHQWH GD ODYDJHP GD DOJD� R FRPSRVWR SURGX]LGR DSUHVHQWRX

ERD TXDOLGDGH� 2V SDUkPHWURV LQYHVWLJDGRV QR HVWXGR HVWDYDP GHQWUR GD IDL[D LGHDO DR

FRPSDUDU FRP FRPSRVWRV TXH VmR YHQGLGRV SDUD D LQG~VWULD GH KRUWLFXOWXUD� &RPR R
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WHRU GH VDO QmR LQWHUIHULX QD TXDOLGDGH GR FRPSRVWR� RV DXWRUHV LQIRUPDP TXH D ODYDJHP

GDV DOJDV WDOYH] QmR IRVVH QHFHVViULD� (QWUHWDQWR� p LPSRUWDQWH UHVVDOWDU TXH R HVWUHVVH

VDOLQR UHGX] D JHUPLQDomR H R FUHVFLPHQWR GH VHPHQWHV GH HVSpFLHV GH WRPDWHV H IHLMmR

�$\PHQ HW DO� ����� 6DOPD HW DO� ������ 3RUWDQWR� PDLV HVWXGRV VmR QHFHVViULRV SDUD

LQYHVWLJDU�R�HIHLWR�GD�VDOLQLGDGH�GH�VDUJDoR�QmR�ODYDGR�

$ ELRPDVVD GH VDUJDoR SHOiJLFR IXQFLRQD QDWXUDOPHQWH FRPR IHUWLOL]DQWH SDUD SODQWDV GD

UHVWLQJD �:LOOLDPV 	 )HDJLQ ����� %XOD�0H\HU HW DO� ������ $ SURSRUomR HQWUH RV

QXWULHQWHV QLWURJrQLR� IyVIRUR� SRWiVVLR �1�3�.� SDUD 6� QDWDQV H 6� IOXLWDQV GH �������

LQGLFD TXH D ELRPDVVD GH VDUJDoR EHQHILFLD R FUHVFLPHQWR GH JUDPDGRV WHUUHVWUHV

�2\HVLNX 	 (JXQ\RPL ������ 2 H[WUDWR GH 6DUJDVVXP VSS� SRGH DXPHQWDU D JHUPLQDomR

GH VHPHQWHV H PHOKRUDU H FRUULJLU R VROR �$\PHQ HW DO� ����� 6DOPD HW DO� ����� TXH

UHYHODP TXH R H[WUDWR OtTXLGR DXPHQWD D JHUPLQDomR GH VHPHQWHV H SRGH VHU XVDGR

FRPR XP FRUUHWLYR ELROyJLFR SDUD PHOKRUDU R VROR H DXPHQWDU D SURGXomR GH DOLPHQWRV

HP�WHUUDV�FXOWLYDGDV�H�FRP�DF~PXORV�GH�VDO�

$V SHVTXLVDV UHIHUHQFLDGDV DFLPD DSUHVHQWDUDP UHVXOWDGRV SRVLWLYRV SDUD R XVR GD

ELRPDVVD GH VDUJDoR SDUD SURPRomR j VD~GH� FRUUHomR GH VROR� H XVR SURPLVVRU SDUD

SURGXomR GH HQHUJLD OLPSD� 'HVWD IRUPD� Ki DOWHUQDWLYDV SRVVtYHLV SDUD GLUHFLRQDU D

ELRPDVVD GH VDUJDoR HQFDOKDGD HP SUDLDV D XP XVR HFROyJLFR FRP YDORU DJUHJDGR

SRGHQGR�JHUDU�EHQHItFLRV�SRVLWLYRV�SDUD�D�FRPXQLGDGH�ORFDO�

������&RQVWUXomR�FLYLO��UHIRUoR�GH�FRPSyVLWRV��FHUkPLFDV�H�FLPHQWR

&RPSRVWRV GLYHUVRV SUHVHQWHV QD PDFURDOJD VDUJDoR FRPR� DOJLQDWR� FDOFLWD� GRORPLWD�

ILEUDV EUXWDV� FHOXORVH� KHPLFHOXORVH� OLJQLQD� FLQ]DV� SRGHP DX[LOLDU QD FRQVLVWrQFLD H

IRUoD GH SURGXWRV SDUD D FRQVWUXomR FLYLO �5RVVLJQROR HW DO� ����� /ySH]�6RVD HW DO�

������ 1D SHVTXLVD� GRV DXWRUHV 5RVVLJQROR HW DO� ������ p UHODWDGR TXH GLYHUVDV

HVSpFLHV GH DOJDV PDUURQV� YHUGHV� YHUPHOKDV H JUDPtQHDV PDULQKDV Mi IRUDP WHVWDGDV

HP DSOLFDo}HV GH FRPSyVLWRV SROLPpULFRV H GH FLPHQWR 3RUWODQG� SDLQpLV� DGREH�

SDYLPHQWRV� WHOKDGR H IDFKDGD� 2 XVR QD PDLRULD GRV FDVRV DSUHVHQWRX ERD

DSOLFDELOLGDGH� R TXH UHVXOWRX HP SURGXWRV FRP ERD TXDOLGDGH LQGLFDQGR D SRVVLELOLGDGH

https://www-sciencedirect.ez3.periodicos.capes.gov.br/topics/engineering/hemicelluloses
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GH H[SORUDomR GH VDUJDoR SHOiJLFR SDUD HVWHV ILQV� YLVWR TXH SRVVXHP RV FRPSRQHQWHV

ELRDWLYRV H[SORUDGRV H HP FRQFHQWUDo}HV VHPHOKDQWHV jV GDV DOJDV XWLOL]DGDV QDV

SHVTXLVDV�

7UDEDOKRV UHFHQWHV FRPHoDUDP D H[SORUDU R XVR GH 6DUJDVVXP SHOiJLFR HQFDOKDGR HP

SUDLD SDUD DSRLR QD HVWUXWXUD GH FRPSRQHQWHV XVDGRV HP FRQVWUXomR FLYLO� &RPR

H[HPSOR� RV DXWRUHV 6DOD]DU�&UX] HW DO� ������ XVDUDP DPRVWUDV GH 6DUJDVVXP

HQFDOKDGR HP SUDLDV QR 0p[LFR SDUD LQYHVWLJDU VHX XVR FRPR PRGLILFDGRU GH OLJDQWHV

DVIiOWLFRV� 2 DVIDOWR� DOpP GD SDYLPHQWDomR GH HVWUDGDV� p XVDGR SDUD UHYHVWLPHQWRV

KLGUiXOLFRV H LPSHUPHDELOL]DomR GH HGLItFLRV� $ LQFRUSRUDomR GH SDUWtFXODV GH VDUJDoR

SHOiJLFR ���� H �� HP PDVVD��QR DVIDOWR DOWHURX D SURSULHGDGH ItVLFD H UHROyJLFD GHVWH

OLJDQWH� $ LQYHVWLJDomR GR JUDX GH GHVHPSHQKR GHVWD PLVWXUD LQGLFRX TXH D SUHVHQoD GH

VDUJDoR PHOKRURX D UHVLVWrQFLD jV GHIRUPDo}HV SHUPDQHQWHV DWp XP OLPLWH GH �����

SULQFLSDOPHQWH SDUD DOWDV WHPSHUDWXUDV� 2 UHVXOWDGR LQGLFD XVR GDV DOJDV FRPR XP

PRGLILFDGRU GH VDUJDoR FRP SRWHQFLDO DSOLFDomR QD FRQVWUXomR GH SDYLPHQWRV

URGRYLiULRV�H[SRVWRV�D�DPELHQWHV�GH�DOWD�WHPSHUDWXUD��6DOD]DU�&UX] HW�DO���������

$ H[SORUDomR GH VDUJDoR SHOiJLFR HP FRPSRQHQWHV GH VHWRUHV GH FRQVWUXomR FLYLO p QRYD

H OLPLWDGD� 3RUWDQWR� FDUHFH GH PDLV HVWXGRV SUiWLFRV SDUD LGHQWLILFDU VH Ki SRVVLELOLGDGH

GH H[SORUDomR HP ODUJD HVFDOD H VH WHUi EHQHItFLRV HFRQ{PLFRV DR VHU FRPSDUDGR FRP

RXWURV�PDWHULDLV�
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2V HQFDOKHV GH VDUJDoR SHOiJLFR QR %UDVLO� IRUDP SRXFR UHODWDGRV HP DUWLJRV FLHQWtILFRV

H HP PtGLDV ORFDLV� DSHVDU GD RFRUUrQFLD DWtSLFD H GR JUDQGH YROXPH GH ELRPDVVD

HQFDOKDGD HP DOJXPDV SUDLDV GR OLWRUDO EUDVLOHLUR� 2 SULPHLUR UHJLVWUR RILFLDO RFRUUHX HP

MRUQDLV ORFDLV QR HVWDGR GR 3DUi HP ���� H HP UHVXPR SDUD XP FRQJUHVVR QDFLRQDO

�0DUWLQHOOL )LOKR ������ (P SDUWH� DFUHGLWD�VH TXH R EDL[R LQYHVWLPHQWR ILQDQFHLUR SHOR

SRGHU S~EOLFR GHVWLQDGR SDUD SHVTXLVDV FLHQWtILFDV QDV 8QLYHUVLGDGHV )HGHUDLV H

(VWDGXDLV� TXH VmR DV SULQFLSDLV LQVWLWXLo}HV GH HQVLQR H SHVTXLVD GR SDtV� SRGH WHU

DWXDGR FRPR XPD EDUUHLUD SDUD D LQYHVWLJDomR H FRPSUHHQVmR GD RFRUUrQFLD DQ{PDOD GH

VDUJDoR� (P HVFDOD UHJLRQDO� WDPEpP VH GHVWDFD D DXVrQFLD GH ILFyORJRV� HVSHFLDOLVWDV

HP DOJDV PDULQKDV� QRV HVWDGRV GD UHJLmR 1RUWH GR %UDVLO� UHVXOWDQGR QR OLPLWDGR

Q~PHUR GH SXEOLFDo}HV VREUH R JUXSR �)HUQDQGHV HW DO� ����� )HUQDQGHV 	 $OYHV� �����

3HGULQL HW DO� ������ $OpP GLVVR� QmR VH WHP LQIRUPDo}HV VREUH D DSOLFDELOLGDGH GHVVDV

PDFURDOJDV�SHOiJLFDV�HP�XVR�HFROyJLFR�QR�SDtV�

4XDQWR j IDXQD DVVRFLDGD� XPD OLVWD SUHOLPLQDU GH LQYHUWHEUDGRV DVVRFLDGRV jV HVSpFLHV

GH VDUJDoR SHOiJLFR QD FRVWD DPD]{QLFD H D SRVVtYHO FRQWULEXLomR GD DOJD FRPR YHWRU GH

HVSpFLHV H[yWLFDV HVWi GLVSRQtYHO HP 0DUWLQHOOL )LOKR HW DO� ������� 1HQKXPD HVSpFLH

SRWHQFLDOPHQWH LQYDVRUD IRL GHWHFWDGD QD RFDVLmR� 8P DUWLJR FRP UHVXOWDGRV PDLV

DPSORV TXDQWR j IDXQD DVVRFLDGD jV GLIHUHQWHV HVSpFLHV H PRUIRWLSRV GH 6DUJDVVXP HVWi

HP�SURFHVVR�GH�VXEPLVVmR��0DUWLQHOOL�)LOKR HW�DO� ������VXEPHWLGR��

(P HVFDOD UHJLRQDO� p QHFHVViULR XP FRQKHFLPHQWR GHWDOKDGR GD JHRPRUIRORJLD H

KLGURGLQkPLFD GDV SUDLDV GH FLGDGHV TXH Mi UHFHEHUDP R HQFDOKH GH VDUJDoR SDUD WUDoDU

SODQRV GH JHUHQFLDPHQWRV PDLV DVVHUWLYRV� YLVWR TXH VmR UHJL}HV WXUtVWLFDV TXH

FRQWULEXHP FRPR IRQWH GH UHQGD SDUD D FRPXQLGDGH ORFDO� 6H HVVDV LQIRUPDo}HV

HVWLYHUHP GLVSRQtYHLV� R SURFHVVR GH JHUHQFLDPHQWR FRVWHLUR VHUi PDLV DWXDQWH� R TXH

SRGHUi GLPLQXLU SUREOHPDV VRFLRDPELHQWDLV H FRQWULEXLU FRP SURMHWRV SDUD XVR GD

PDFURDOJD�FRPR�PDWpULD�SULPD�
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'RFHQWHV GD )DFXOGDGH GH 2FHDQRJUDILD GD 8)3$� ILUPDUDP XPD SDUFHULD FRP D

8QLYHUVLGDGH GH <RUN SDUD LQYHVWLJDU D FRPSRVLomR ELRTXtPLFD GH DPRVWUDV GH

6DUJDVVXP QDWDQV H 6� IOXLWDQV FROHWDGDV HP DOWR PDU� HP PDLR GH ����� QD SODWDIRUPD

FRVWHLUD GR HVWDGR GR 0DUDQKmR� EHP FRPR� LQLFLDUDP XP JUXSR GH GH SHVTXLVD HP

���� SDUD LQYHVWLJDU D FRPSRVLomR ELRTXtPLFD GD PLVWXUD GDV HVSpFLHV SHOiJLFDV GH

VDUJDoR FROHWDGDV QD SUDLD GR $WDODLD� 6DOLQySROLV�3$� H DOJXQV YDORUHV GD DQiOLVH HVWmR

DSUHVHQWDGRV�QD�7DEHOD����UHIHUHQFLDGR��FRPR��*UXSR�/24�8)3$������

&RP D GLYXOJDomR GH GDGRV GD FRPSRVLomR ELRTXtPLFD GH DPRVWUDV HQFDOKDGDV HP

DOJXPDV UHJL}HV GR %UDVLO� HVSHUDPRV FRODERUDU FRP RV GHPDLV SHVTXLVDGRUHV GH RXWURV

ORFDLV DIHWDGRV SHORV HQFDOKHV QD FRPSUHHQVmR GRV SULQFLSDLV FRQVWLWXLQWHV GHVWDV

PDFURDOJDV�H�RV�SRVVtYHLV�IDWRUHV�TXH�FRQWULEXHP�SDUD�HVVD�RFRUUrQFLD�

$QWHV GR FRQKHFLPHQWR GR *UDQGH &LQWXUmR GH 6DUJDVVXP GR $WOkQWLFR �:DQJ HW DO�

������ R 0DU GH 6DUJDoR ORFDOL]DGR QR $WOkQWLFR 1RUWH HUD D ~QLFD iUHD FRQKHFLGD SRU

FRQWHU H[WHQVRV YROXPHV GH VDUJDoR SHOiJLFR �/DIIROH\ HW DO� ������ $V HVSpFLHV

SHOiJLFDV HUDP DYLVWDGDV HP SHTXHQDV TXDQWLGDGHV H FRP SRXFD IUHTXrQFLD IRUD GHVWD

iUHD� (P ���� IRL FULDGD D LQLFLDWLYD GR µ0DU GH 6DUJDoR¶� TXH KRMH p WLWXODGD FRPR

µ$OLDQoD GR 0DU GH 6DUJDoR¶� TXH EXVFD GH IRUPD JHUDO D SURWHomR GR 0DU GH 6DUJDoR H

R VHX UHFRQKHFLPHQWR HFROyJLFR �/DIIROH\ HW DO� ������ 1R HQWDQWR� HVWD LQLFLDWLYD GH

SURWHomR HVWi YROWDGD SDUD D SRSXODomR GH VDUJDoR SHOiJLFR IOXWXDQWH GR $WOkQWLFR 1RUWH

H�QmR�FRPSUHHQGH�D�QRYD�FRPXQLGDGH�SHOiJLFD�GR�$WOkQWLFR�7URSLFDO�2FLGHQWDO�

1R DQR GH ���� H HP ����� D &RQYHQomR GH $ELGMDQ VREUH %LRGLYHUVLGDGH RUJDQL]RX

GRLV ZRUNVKRSV� XP HP )UHHWRZQ� 6HUUD /HRD� H RXWUR HP 0RQUyYLD� /LEpULD� H FRQWRX

FRP D SDUWLFLSDomR GH RLWR SDtVHV SDUD GLVFXWLU LQLFLDWLYDV GH PLWLJDU GDQRV

VRFLRDPELHQWDLV SRU PHLR GD YDORUL]DomR H DSOLFDELOLGDGH GH VDUJDoR SHOiJLFR TXH

DIHWRX QHJDWLYDPHQWH D UHJLmR GD &RVWD GR 0DUILP H QR *ROIR GD *XLQp �2XDWWDUD HW DO�

������

'HQWUH DV SHVTXLVDV FRQFOXtGDV H HP DQGDPHQWR� DV SULQFLSDLV DSOLFDELOLGDGHV GH 6�

IOXLWDQV H 6� QDWDQV HVWmR VHQGR QD SURGXomR GH ELRFRPEXVWtYHLV �/ySH]�6RVD HW DO�
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����� 7KRPSVRQ HW DO� ������ DGXERV �6HPEHUD HW DO� ����� :DOVK� ����� :LOOLDPV 	

)HDJLQ ������ FRQVWUXomR FLYLO �6DOD]DU�&UX] HW DO� ����� 5RVVLJQROR HW DO� ������

LQG~VWULD IDUPDFrXWLFD �&KDOH�']XO HW DO� ����� 5H\ HW DO� ����� &KDOH�']XO HW DO� ������

FRVPpWLFD��)HUQDQGR HW�DO���������H�DOLPHQWtFLD��'RK HW�DO��������

1RYDV SHVTXLVDV HVWmR VHQGR LPSODQWDGDV� XPD GHODV p SHOD 8QLYHUVLGDGH GDV ËQGLDV

2FLGHQWDLV �8:,� TXH HVWi GHVHQYROYHQGR SURMHWRV SDUD SURGX]LU ELRFRPEXVWtYHLV

QDWXUDLV� 2 XVR GH PDFURDOJD VDUJDoR ID] SDUWH GR SURFHVVR� FRP R REMHWLYR GH PRYHU

XP TXDUWR GRV FDUURV GH %DUEDGRV �+LQNVRQ ������ 2XWUR SURMHWR HVWi VHQGR OLGHUDGR

SHOD 6HDILHOGV �KWWSV���VHDILHOGV�HFR�� H YLVD UHPRYHU &2� GD DWPRVIHUD SRU PHLR GD

SURGXomR GH WDSHWHV SHOiJLFRV GH VDUJDoR HP DOWR PDU� 3DUD LVVR� GHVHQYROYHUDP WXERV

VXEDTXiWLFRV H[FOXVLYRV SDUD VHTXHVWUDU iJXDV SURIXQGDV ULFDV HP QXWULHQWHV SDUD LUULJDU

RV VDUJDoRV TXH HVWmR IOXWXDQGR HP iJXDV GH VXSHUItFLH FRP SRXFR UHFXUVR GH HOHPHQWRV

QXWULWLYRV� 'HVWD IRUPD� D PDFURDOJD VDUJDoR VHUi EHQHILFLDGD FRP QXWULHQWHV H XP

DPSOR HVSDoR SDUD DXPHQWDU VHX YROXPH GH PDVVD� H DVVLP� VHUi XVDGD FRPR PHLR GH

FDSWXUD H DUPD]HQDPHQWR GH &2� HP JUDQGH HVFDOD �&HUPHV ����� KWWSV���VHDILHOGV�HFR��

(VVHV SURMHWRV HP GHVHQYROYLPHQWR VH DOFDQoDUHP UHVXOWDGRV SURYHLWRVRV FRP VHXV

H[SHULPHQWRV� RV IXWXURV HQFDOKHV GH VDUJDoR SHOiJLFR SRGHP VHU YLVWRV FRPR XPD

RSRUWXQLGDGH GH H[SORUDomR HP ODUJD HVFDOD H QmR FRPR XP SUREOHPD DPELHQWDO SDUD DV

UHJL}HV�FRVWHLUDV�TXH�R�UHFHEHP�

3RUWDQWR� SHVTXLVDV HP DQGDPHQWR VmR QHFHVViULDV SDUD LGHQWLILFDU RV PRUIRWLSRV GH

VDUJDoR SHUWHQFHQWHV jV QRYDV iUHDV GH RFRUUrQFLD GH VDUJDoR IOXWXDQWH GR $WOkQWLFR

7URSLFDO 2FLGHQWDO H VXD IDXQD DVVRFLDGD SDUD PHQVXUDU D LPSRUWkQFLD HFROyJLFD GHVWH

DPELHQWH SDUD D ELRGLYHUVLGDGH PDULQKD� 'HVWD IRUPD� SODQRV GH JHUHQFLDPHQWRV

FRVWHLURV SRGHP VHU WUDoDGRV SDUD SURWHomR DPELHQWDO GHVWH HFRVVLVWHPD H SDUD VXD

H[SORUDomR�FRPR�PDWpULD�SULPD�
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'HVWDFDPRV TXH SDUD H[SORUDU D ELRPDVVD GDV PDFURDOJDV SHOiJLFDV� 6DUJDVVXP QDWDQV

H 6� IOXLWDQV� FRQVWLWXLQWHV GRV QRYRV WDSHWHV IOXWXDQWHV GH VDUJDoR GR $WOkQWLFR 7URSLFDO

2FLGHQWDO GH IRUPD HIHWLYD H SURYHLWRVD SDUD ILQV FRPHUFLDLV H XVRV HFROyJLFRV� XP

FRQMXQWR GH SHVTXLVDV SDUD LGHQWLILFDU R FRQWH~GR H SRUFHQWDJHP GH VHXV FRPSRVWRV

ELRDWLYRV� PRUIRWLSRV� IDXQD DVVRFLDGD H IXWXURV HQFDOKHV p FUXFLDO SDUD GLUHFLRQDU RV

SRWHQFLDLV XVRV H R PHOKRU PpWRGR SDUD LQFOXLU R FXVWR H EHQHItFLR SDUD FDGD

FRPXQLGDGH�DIHWDGD�SHORV�HQFDOKHV�

3DUD LVVR� p QHFHVViULR XP WUDEDOKR HP FRQMXQWR HQWUH DV OLGHUDQoDV GDV UHJL}HV DIHWDGDV

SHORV YROXPRVRV HQFDOKHV GD ELRPDVVD� WDLV FRPR yUJmRV JRYHUQDPHQWDLV� DFDGHPLD�

UHSUHVHQWDQWHV GD FRPXQLGDGH H GH SURMHWRV DPELHQWDLV SDUD TXH MXQWRV VHMD HVWDEHOHFLGR

XP DFRUGR GH UHGLUHFLRQDPHQWR GD ELRPDVVD HQFDOKDGD QD ]RQD FRVWHLUD� SDUD XP XVR

HFROyJLFR H HFRQRPLFDPHQWH YLiYHO� $ JHVWmR GD ELRPDVVD VHULD GH JUDQGH YDOLD SDUD RV

yUJmRV JRYHUQDPHQWDLV ORFDLV� SRLV HVWD DomR SRGHULD DMXGDU R JRYHUQR D FRODERUDU QR

FXPSULPHQWR GDV PHWDV GRV LQGLFDGRUHV GR GpFLPR TXDUWR 2EMHWLYR GH

'HVHQYROYLPHQWR 6XVWHQWiYHO �2'6� DSOLFDGRV SDUD R %UDVLO �,3($ ������ DOpP GH

DX[LOLDU QDV PHWDV LPSRVWDV SHOD 'pFDGD GD &LrQFLD 2FHkQLFD SDUD D 6XVWHQWDELOLGDGH

�81(6&2��H�SDUD�D�SURPRomR�GD�HFRQRPLD�D]XO�
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$GO�60� HW�DO��������5HYLVLRQV�WR�WKH�&ODVVLILFDWLRQ� 1RPHQFODWXUH��DQG�'LYHUVLW\�RI
(XNDU\RWHV��-�(XNDU\RW�0LFURELRO� �� ������������'2,� ��������MHX�������

$]L]�0��6��$��	�6DODPD�+��(��������'HYHORSLQJ�PXOWLIXQFWLRQDO�HGLEOH�FRDWLQJV�EDVHG
RQ�DOJLQDWH�IRU�DFWLYH�IRRG�SDFNDJLQJ� ,QWHUQDWLRQDO -RXUQDO�RI�%LRORJLFDO
0DFURPROHFXOHV� ��������±�����'2,���������M�LMELRPDF�������������

$GHW�/���1VRIRU�*��1���2JXQMREL��.��2��&DPDUD�%��������.QRZOHGJH�RI�FOLPDWH�FKDQJH
DQG�WKH�SHUFHSWLRQ�RI�1LJHULD¶V�&RDVWDO�&RPPXQLWLHV�RQ�WKH�2FFXUUHQFH�RI 6DUJDVVXP
QDWDQV DQG 6DUJDVVXP�IOXLWDQV� 2SHQ�$FFHVV�/LEUDU\ -RXUQDO� �� H������'2,�
��������RDOLE��������

$\PHQ�(��0���6DOPD�/���+DOLPD�&���&KHULID�+���0LPRXQE�(��������(IIHFW�RI 6DUJDVVXP
YXOJDUH VHDZHHG�H[WUDFW�RQ�WKH�JHUPLQDWLRQ�EHKDYLRU RI�WZR�WRPDWR�FXOWLYDUV��6RODQXP
/\FRSHUVLFXP�/��XQGHU�VDOW�VWUHVV� 2FWD�-RXUQDO�RI (QYLURQPHQWDO�5HVHDUFK� � ����
���������'LVSRQtYHO�HP��KWWS���ZZZ�VFLHQFHEHLQJMRXUQDO�FRP��$FHVVR�HP�����IHY�
�����

%DFK�/�7���7DPVLWW�9���*RZHU��-���%R\G�3��:��������7HVWLQJ�WKH�FOLPDWH�LQWHUYHQWLRQ
SRWHQWLDO�RI�RFHDQ�DIIRUHVWDWLRQ�XVLQJ�WKH�*UHDW�$WODQWLF 6DUJDVVXP %HOW� 1DWXUH
&RPPXQLFDWLRQV� ���������'2,����������V�����������������

%DNHU�3� HW�DO��������3RWHQWLDO�FRQWULEXWLRQ�RI�VXUIDFH�GZHOOLQJ 6DUJDVVXP�DOJDH�WR
GHHS�VHD�HFRV\VWHPV�LQ�WKH�VRXWKHUQ�1RUWK�$WODQWLF� 'HHS�6HD�5HVHDUFK�3DUW�,,��7RSLFDO
6WXGLHV�LQ�2FHDQRJUDSK\� �������±����'2,���������M�GVU�������������

%DUERVD�0���)HUQDQGHV�)���&DUORV�0��-���9DOHQWmR�3���$QGUDGH�3��%��������$GGLQJ�YDOXH
WR�PDULQH�LQYDGHUV�E\�H[SORULQJ�WKH�SRWHQWLDO�RI 6DUJDVVXP PXWLFXP �<HQGR��)HQVKROW
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LQ�7XUNV�DQG�&DLFRV��0HWKDQH�3RWHQWLDO�DQG�3UR[LPDWH��8OWLPDWH��/LSLG��$PLQR�$FLG�
0HWDO�DQG�0HWDOORLG�$QDO\VHV� (QHUJLHV� �� ���������� '2,���������HQ��������
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�EURZQ�DOJDH���IRXQG�RIIVKRUH�LQ�2QGR�6WDWH��1LJHULD� $IULFDQ�-RXUQDO�RI�%LRWHFKQRORJ\�
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3DUU�$��(��������4XDQWLWDWLYH�REVHUYDWLRQV�RQ�WKH�SHODJLF 6DUJDVVXP YHJHWDWLRQ�RI�WKH
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EHQWKLF�DOJDH�IURP�EHDFKHV�DQG�URFN\�RXWFURSV�RQ�WKH�QRUWKHDVW�FRDVW�RI�3DUi�VWDWH�
%UD]LOLDQ�$PD]RQLD� $FWD�$PD]RQLFD� ������������
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(VFREDU�%��������6HOI�GRSHG 6DUJDVVXP VSS��GHULYHG ELRFDUERQ�DV�HOHFWURFDWDO\VWV�IRU
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WKH�*XOI�DQG�&DULEEHDQ�)LVKHULHV�,QVWLWXWH ������������

3UDVHG\D�(� HW�DO��������(IIHFW�RI�SDUWLFOH�VL]H�RQ SK\WRFKHPLFDO�FRPSRVLWLRQ�DQG
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0DQDJHPHQW�DQG�(QYLURQPHQWDO�6WXGLHV��7KH�8QLYHUVLW\�RI�WKH�:HVW�,QGLHV��&DYH�+LOO
&DPSXV��%DUEDGRV��&HUPHV�7HFKQLFDO�5HSRUW���������SS�
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