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(VWtPXOR�SDUD�QRYRV�FLFORV�GH�SRVWXUD�HP�JDOLQKDV�FDLSLUDV�HP�DPELHQWHV�GH�DOWDV�
WHPSHUDWXUDV

)LUPLQR� -RVp�9LHLUD�%DUERVDï��9LFHQWH� ,ELDSLQD�1HWRð�� ,VDEHO�0DULD� GH�&DUYDOKR�$PRULPð��
0DULD� GD� &RQFHLomR� &DODVVD� $OEXTXHUTXHð�� 5HMDQH� )HUUHLUD� GH� 6RXVDð�� &LQWLD� GH� 6RX]D�
&OHPHQWLQR���)iELR�0HQGRQoD�'LQL]��

��� 3URIHVVRU�GD�8QLYHUVLGDGH�(VWDGXDO�GR�3LDXt��(�PDLO��ILUPLQR#FSDPQ�HPEUDSD�EU��
��� (VWDJLiULRV�GD�(PEUDSD�0HLR�1RUWH������%ROVLVWD�)$3(3,�&13T�5(125%,2������3HVTXLVDGRU�

GD�(PEUDSD�0HLR�1RUWH��(�PDLO��IPG�#FSPQ�HPEUDSD�EU

5HVXPR�

$V� FULDo}HV� GH� JDOLQKDV� QDWLYDV� HP� SDtVHV� HP� GHVHQYROYLPHQWR� VmR� LPSRUWDQWHV� FRPR� IRQWH� GH�
SURWHtQD� DQLPDO� GH� TXDOLGDGH� H� QD� JHUDomR� GH� UHQGD� SDUD� D� SRSXODomR�PDLV� FDUHQWH� TXH� YLYH� QD�
PDLRULD�HP�]RQDV�UXUDLV��'LIHUHQWH�GRV�SDtVHV�DIULFDQRV�GH�FOLPD�WURSLFDO��R�%UDVLO�SRVVXL�WHFQRORJLD�
TXH� UDFLRQDOL]D� D� FULDomR� GH� JDOLQKDV� FDLSLUDV� H� SHUPLWH� DR� DJULFXOWRU� IDPLOLDU� DYDQoDU� HP� XP�
PHUFDGR�H[LJHQWH�GH�IRUPD�FRPSHWLWLYD��$�XWLOL]DomR�GH�PHFDQLVPR�TXH�SURORQJXH�D�YLGD�SURGXWLYD�
GH�JDOLQKDV�SRHGHLUDV�Mi�XVDGRV�QD�DYLFXOWXUD�LQGXVWULDO�VHULD�D�RSRUWXQLGDGH�GH�GLPLQXLU�FXVWRV�FRP�
D�IRUPDomR�GH�QRYRV�SODQWHLV��(P�7HUHVLQD��3LDXt��%UDVLO��QR�1~FOHR�GH�&RQVHUYDomR�GH�*DOLQKDV�
1DWXUDOL]DGDV�R�HQVDLR�H[SHULPHQWDO�IRL�FRQGX]LGR�SDUD�LQGX]LU�D�PXGD�SRU�UHVWULomR�DOLPHQWDU�HP�
TXDWUR�JUXSRV�JHQpWLFRV�GH�JDOLQKDV�QDWLYDV��8WLOL]RX�VH����DYHV�GH�FDGD�JUXSR��VHQGR����IrPHDV�H�
VHLV�PDFKRV��$V�DYHV� IRUDP�GLVWULEXtGDV�HP�XP�GHOLQHDPHQWR�H[SHULPHQWDO�DR�DFDVR��FRP�TXDWUR�
WUDWDPHQWRV� H� VHLV� UHSHWLo}HV�� VHQGR� FDGD� XQLGDGH� H[SHULPHQWDO� FRPSRVWD� GH� XP� PDFKR� H� GXDV�
IrPHDV��DORMDGRV�HP�JDLRODV�PHWiOLFDV�HTXLSDGDV�GH�EHEHGRXURV�H�FRPHGRXURV��,QLFLDOPHQWH�DV�DYHV�
IRUDP� SHVDGDV� LQGLYLGXDOPHQWH� H� WDPEpP�R� WULR�� �'XUDQWH� XP�PrV� RIHUWRX�VH� ����� GH� UDomR� GR�
FRQVXPR� YROXQWiULR�� � $SyV� HVWH� SHUtRGR�� DV� DYHV� IRUDP� SHVDGDV� H� RV� H� FRQVXPRV� DYDOLDGRV��
2EVHUYRX�VH� TXH� KRXYH� FRPSHQVDomR� GH� SHVRV� HQWUH� RV� WULRV�PDLV� H�PHQRV� SHVDGRV�� UHWRUQR� DRV�
QtYHLV�GH�SURGXWLYLGDGH�DQWHULRUHV�H�UHGXomR�QR�WDPDQKR�GRV�RYRV�GRV�JUXSRV�GH�IrPHDV�PDLV�OHYHV�
H� TXH�PDLV� FRQVXPLUDP� GXUDQWH� R� SHUtRGR� GH� UHVWULomR��2� QtYHO� H� WHPSR� GH� UHVWULomR� QmR� IRUDP�
VXILFLHQWHV� SDUD� LQFUHPHQWDU� RV� QtYHLV� GH� SURGXWLYLGDGH�� DSHVDU� GDV� DYHV� DSUHVHQWDUHP� WRGRV� GRV�
VLQWRPDV�GH�PXGD���

$EVWUDFW�

1DWLYH�FKLFNHQ� IDUPLQJ� LQ�GHYHORSLQJ�FRXQWULHV� LV� LPSRUWDQW�DV�D�PHDQ�RI�SURYLGLQJ�KLJK�TXDOLW\�
DQLPDO�SURWHLQ�DQG�JHQHUDWH�LQFRPH�IRU�WKH�SRRUHVW�SRSXODWLRQ��PRVWO\�OLYLQJ�LQ�UXUDO�DUHDV��8QOLNH�
WURSLFDO�$IULFDQ� FRXQWULHV�� %UD]LO� DOUHDG\� KDV� WHFKQRORJ\� WKDW� VXSSRUWV� WKH� IDUPLQJ� RI� IUHH�UDQJH�
FKLFNHQV��ZKLFK�DOORZV�IDPLO\�IDUPHUV�WR�PRYH�FRPSHWLWLYHO\�LQWR�D�GHPDQGLQJ�PDUNHW��7KH�XVH�RI�
D�PHFKDQLVP�WR�H[WHQG�WKH�SURGXFWLYLW\�OLIH�RI�OD\LQJ�KHQV��FRPPRQO\�XVHG�LQ�WKH�SRXOWU\�LQGXVWU\��
ZRXOG�EH�DQ�RSSRUWXQLW\�RI�UHGXFLQJ�FRVWV�RI�QHZ�EUHHGLQJ�VWRFNV��,Q�WKH�&HQWHU�IRU�&RQVHUYDWLRQ�
RI� 1DWXUDOL]HG� &KLFNHQV�� ORFDWHG� LQ� 7HUHVLQD�� 3LDXt� �%UD]LO��� D� VWXG\� ZDV� FDUULHG� RXW� ZLWK� WKH�
REMHFWLYH� RI� LQGXFLQJ�PRXOWLQJ� LQ� OD\LQJ� KHQV� E\� D� GLHWDU\� UHVWULFWLRQ� RI� IRXU� JHQHWLF� JURXSV� RI�
QDWXUDOL]HG�FKLFNHQV��(DFK�JURXS�FRQVLVWHG�RI����ELUGV�����IHPDOHV�DQG�VL[�PDOHV��RUJDQL]HG�LQ�VXE�
JURXSV� RI� WKUHH� ELUGV�� WZR� IHPDOHV� DQG� RQH� PDOH�� 7KH� ELUGV� ZHUH� HYDOXDWHG� LQ� D� UDQGRPL]HG�
H[SHULPHQWDO�GHVLJQ�ZLWK�IRXU�WUHDWPHQWV�DQG�VL[�UHSOLFDWLRQV��DQG�HDFK�H[SHULPHQWDO�XQLW�FRQVLVWLQJ�
RI�DERYH�PHQWLRQHG�VXE�JURXSV� UHDUHG� LQ�FDJHV�ZLWK� IHHGHUV�DQG�GULQNHUV�� ,QLWLDOO\��ZHLJKWV�ZHUH�
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PHDVXUHG�RI�LQGLYLGXDO�FKLFNHQV�DQG�RI�VXE�JURXSV��)RU�D�RQH�PRQWK�SHULRG�����RI�WKH�YROXQWDU\�
LQWDNH� ZDV� RIIHUHG� WR� WKHVH� ELUGV�� $IWHU� WKDW�� QHZ� ZHLJKWV� DQG� LQWDNHV� ZHUH� DOVR� PHDVXUHG�� $�
FRPSHQVDWLRQ� ZHLJKW� ORVV� ZDV� REVHUYHG� LQ� WKH� KHDYLHVW� DQG� WKH� OLJKWHVW VXE�JURXSV�� 0RUHRYHU��
UHVXOWV�KDYH�VKRZQ�D�UHWXUQ�WR�SUHYLRXV�OHYHOV�RI�SURGXFWLYLW\�DQG�D�VLJQLILFDQW�UHGXFWLRQ�RQ�HJJ�VL]H�
RI�WKRVH�VXE�JURXSV�ZLWK�WKH�OLJKWHVW�IHPDOHV�DQG�WKH�KLJKHVW�IHHG�FRQVXPSWLRQ�GXULQJ�WKH�SHULRG�RI�
GLHWDU\� UHVWULFWLRQ�� 7KH� OHYHO� DQG� WLPH� OHQJWK� RI� GLHWDU\� UHVWULFWLRQ� ZHUH� QRW� VXIILFLHQW� WR�
VLJQLILFDQWO\� LQFUHDVH� WKH� OHYHOV� RI� SURGXFWLYLW\�� GHVSLWH� WKH� IDFW� WKDW� ELUGV� KDYH� VKRZQ� DOO� WKH�
V\PSWRPV�RI�FKDQJHV�LQ�WKH�SRVWXUH�F\FOH��

�� ,QWURGXomR��

$�LPSRUWkQFLD�GD�JDOLQKD�FDLSLUD�VH�H[SDQGH�SRU�YiULRV�FRQWLQHQWHV�SRU�GRLV�PRWLYRV�

SULQFLSDLV��DV�SHFXOLDULGDGHV�GRV�SURGXWRV�H�D�FRQVHUYDomR�GRV�UHFXUVRV�JHQpWLFRV�SDUD�SRVWHULRU�XVR�

HP�SURJUDPDV�GH�PHOKRUDPHQWR�JHQpWLFR��

$� LQH[LVWrQFLD�GH� VLVWHPDV�GH�SURGXomR�TXH�DSyLHP�D� VXVWHQWDELOLGDGH�GR�SURFHVVR�

SURGXWLYR�HP�DOJXPDV�UHJL}HV�GR�PXQGR�RX�D�QmR�DGRomR�GRV�PHVPRV�PXLWDV�YH]HV�LQYLDELOL]D�D�

PDQXWHQomR� GDV� DYHV� FRPR� SURGXWRUDV� GH� FDUQH� H� RYRV�� 7RUQD�VH� HQWmR� LPSUHVFLQGtYHO� TXH� RV�

SHVTXLVDGRUHV� GHVHQYROYDP� SURFHVVRV� H� SURFHGLPHQWRV� TXH� DXPHQWHP� D� FDSDFLGDGH� SURGXWLYD�

GHVVDV� DYHV�� GH� IRUPD� D� WRUQi�ODV� FRPSHWLWLYDV� H� QmR� VRPHQWH� FRPR� PHLR� GH� VXEVLVWrQFLD� QD�

DJULFXOWXUD�IDPLOLDU��

���� 6LWXDomR�GDV�JDOLQKDV�FDLSLUDV�HP�SDtVHV�HP�GHVHQYROYLPHQWR�GH�FOLPD�WURSLFDO�

3ULQFLSDOPHQWH�QRV�SDtVHV�DIULFDQRV�HP�GHVHQYROYLPHQWR�VH�UHFRQKHFH�D�FDSDFLGDGH�

H� R� SRWHQFLDO� SURGXWLYR� GH� FDUQH� H� RYRV� GDV� JDOLQKDV� FDLSLUDV�� 7DO� IDWR� DLQGD� p� PDLV� REVHUYDGR�

TXDQGR� VH� FRPSDUD� R� WRWDO� GH� LQYHVWLPHQWRV� ILQDQFHLURV� GHVWLQDGRV� D� DYLFXOWXUD� LQGXVWULDO�� (VVH�

DSRLR� ILQDQFHLUR� QmR� YHP� DSHQDV� GH� VHWRUHV� LQWHUQRV� GRV� SDtVHV� H�RX� GR� FRQWLQHQWH�� PDV�

SULQFLSDOPHQWH� GH� FRUSRUDo}HV� PXOWLQDFLRQDLV� TXH� D� TXDOTXHU� FXVWR� EXVFDP� VH� FRQVROLGDU� FRPR�

JUDQGHV� SURGXWRUDV� GH� DOLPHQWRV�� GHL[DQGR� GH� ODGR� TXDOTXHU� WLSR� GH� LQFHQWLYR�� ILQDQFHLUR� RX�

WHFQROyJLFR� SDUD� RV� VLVWHPDV� WUDGLFLRQDLV� GH� FULDomR� �0ZDOXVDQ\D� HW� DO�� ������� $SHVDU� GR�

UHFRQKHFLGR� SRWHQFLDO� SURGXWLYR�� D� EDL[D� LQJHVWmR� GH� SURWHtQD� DQLPDO� HP� SDtVHV� HP�

GHVHQYROYLPHQWR�� FRPR� SRU� H[HPSOR� D� 7DQ]kQLD�� p� PDLV� DJUDYDGD� GHYLGR� D� DOWD� LQFLGrQFLD� GD�

SREUH]D��/ZHODPLUD�HW�DO���������

7DPEpP�SUHRFXSDGRV� FRP�R�FHQiULR� VRFLRHFRQ{PLFR�GDV�SRSXODo}HV�PDLV�SREUHV��

$ERH�HW� DO�� ������� FRPHQWDUDP�TXH� WDQWR�QD�ÈIULFD� FRPR�QD�ÈVLD� DV� FDUDFWHUtVWLFDV�GDV�JDOLQKDV�
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FDLSLUDV�VmR�FRPXQV�H�HVWmR�UHFHEHQGR�PXLWD�DWHQomR�QHVVH�~OWLPRV�DQRV��GHYLGR�D�FRQWULEXLomR�GDV�

PHVPDV� QD� UHQGD� H� QD� DOLPHQWDomR� GH� SHVVRDV� GH� EDL[R� SRGHU� DTXLVLWLYR�� HP� SDUWLFXODU�� GDV�

PXOKHUHV��

2� FRQWLQJHQWH� SRSXODFLRQDO� GH�JDOLQKDV� FDLSLUDV� QD�7DQ]kQLD� p� H[SUHVVLYR�� SRLV� GH�

XP� SODQWHO� GH�PDLV� GH� ���PLOK}HV� GH� JDOLQKDV� QR� SDtV�� HVWLPD�VH� TXH� ���� p� FRPSRVWR� GH� DYHV�

FDLSLUDV�� $SHQDV� ��� GR� WRWDO� GH� JDOLQKDV� QD� 7DQ]kQLD� p� FRPSRVWR� SRU� KtEULGRV� FRPHUFLDLV�

GHVWLQDGRV�D�SURGXomR�LQWHQVLYD�GH�FDUQH�H�RYRV��&RP�XPD�SRSXODomR�HVWLPDGD�HP����PLOK}HV�GH�

SHVVRDV��RQGH�����YLYHP�QD�]RQD�UXUDO�HP�SHTXHQDV�DOGHLDV��WRUQD�VH�HYLGHQWH�TXH�RV�SURGXWRV�GDV�

JDOLQKDV�FDLSLUDV�VHMDP�EDVWDQWH�FRQVXPLGRV��0ZDOXVDQ\D�HW�DO���������

/ZHODPLUD� HW� DO�� ������� FRQILUPDUDP� RV� GDGRV� DQWHULRUHV� VREUH� D� H[LVWrQFLDV� GDV�

JDOLQKDV�FDLSLUDV�GD�7DQ]kQLD��FRQKHFLGDV�FRPR�JDOLQKDV�ORFDLV��1HVWH�SDtV�DIULFDQR��DV�DYHV�ORFDLV�

GRPLQDP�� PHVPR� HP� WHUPRV� SURSRUFLRQDLV�� TXDQGR� FRPSDUDGDV� jV� DYHV� LQGXVWULDLV� TXH� VmR�

VXEPHWLGDV�D�VLVWHPD�LQWHQVLYR�GH�FULDomR��'HWDOKDUDP�DLQGD�TXH�PDLV�GH�����GRV�GRPLFtOLRV�UXUDLV�

QRV� SDtVHV� HP� GHVHQYROYLPHQWR� SRVVXHP� JDOLQKDV� ORFDLV�� FULDGDV� OLYUHPHQWH� VHP� TXDOTXHU�

LQWHUIHUrQFLD� GH�PDQHMR�� (VWH� SHUFHQWXDO� QR� %UDVLO� p� VXSHULRU�� SRLV� FKHJD� D� TXDVH� WRWDOLGDGH� GDV�

XQLGDGH�IDPLOLDUHV�UXUDLV��

$�VLWXDomR�GH�8JDQGD�p�VHPHOKDQWH�D�GD�7DQ]kQLD�HP�WHUPRV�GH�UHODomR�SRSXODFLRQDO�

HQWUH� DV� JDOLQKDV� ORFDLV� H� H[yWLFDV�� $� SRSXODomR� GH� JDOLQKDV� HP� 8JDQGD� WHP� XP� FRQWLQJHQWH�

HVWLPDGR�HP������PLOK}HV�GH�DYHV��RQGH����PLOK}HV�VmR�IUDQJRV�DGXOWRV��6RPHQWH�����GDV�DYHV�VmR�

H[yWLFDV�H�VmR�FULDGDV�GH�IRUPD�WHFQLILFDGD�QDV�SHULIHULDV�GDV�FLGDGHV��2�UHVWDQWH�������VmR�GH�DYHV�

GH�RULJHP�LQGtJHQDV��.XJRQ]D�HW�DO����������

&RPR�p�FRPXP�HP�UHJL}HV�GH�EDL[R�QtYHO�WHFQROyJLFR��LQFOXVLYH�QR�%UDVLO��RQGH�QmR�

H[LVWH�R�LQYHVWLPHQWR�QHFHVViULR�H�VHTXHU�XP�VLVWHPD�YLiYHO�GH�FULDomR��QmR�VH�REVHUYD�HGLILFDo}HV�

SUySULDV�� SUiWLFDV� GH� PDQHMR� DSURSULDGDV� H� TXDOTXHU� WLSR� GH� FRQWUROH� GDV� SULQFLSDLV� GRHQoDV��

GLVSHQVDGDV�jV�JDOLQKDV�FDLSLUDV���

5HDOPHQWH� R� TXDGUR� TXH� VH� FRQILJXUD� QD� IRUPD� GH� FULDomR� HP� RXWURV� SDtVHV�PDLV�

SREUHV� H� QR� %UDVLO� VmR� VHPHOKDQWHV�� 1RUPDOPHQWH� DV� FULDo}HV� GH� JDOLQKDV� QD� 7DQ]kQLD� VmR�

UHDOL]DGDV�GH�GXDV�PDQHLUDV��H[SOLFD�0WDPER���������$�SULPHLUD��EDVHDGD�SULQFLSDOPHQWH�HP�DYHV�

GH�FDSRHLUD�LQVWDODGDV�HP�]RQDV�UXUDLV�������H�SHUL�XUEDQDV��$�VHJXQGD��SRU�PHLR�GH�VLVWHPD�VHPL�

LQWHQVLYR� H�RX� LQWHQVLYR�� TXH� VmR� EDVHDGRV� QR� FRPpUFLR� GH� DYHV� GH� FDSRHLUD� PHOKRUDGDV��

FRQFHQWUDGDV� HP� iUHDV� XUEDQDV� RX� SHUL�XUEDQDV�� RQGH� FHUFD� GH� ����GDV� IDPtOLDV� KDELWDP� D� ]RQD�
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UXUDO� H� ���� GHODV� FULDP� JDOLQKDV�� 2� DXWRU� UHVVDOWD� WDPEpP� D� LQYDVmR� GHVRUGHQDGD� GH� JDOLQKDV�

KtEULGDV� HP� DPELHQWHV� GH� JDOLQKDV� ORFDLV�� R� TXH� WHQGH� D� H[WLQomR� GRV� UHFXUVRV� JHQpWLFRV�� FRPR�

DWXDOPHQWH�DFRQWHFH�QR�%UDVLO��

7DPEpP�HP�SDtVHV�FRPR�D�,QGRQpVLD��JUDQGH�SDUWH�GRV�KDELWDQWHV�������YLYHP�HP�

DOGHLDV�� GH� RQGH� UHWLUDP� D� PDLRULD� GRV� VHXV� UHQGLPHQWRV� SURYHQLHQWHV� GD� DJULFXOWXUD�

H� SURGXomR� DQLPDO�� $V� YDVWDV� iUHDV� JHRJUiILFDV� GLVWLQWDV� UHSUHVHQWDP� XP� GHVDILR� SDUD� R�

GLIXVmR� GH� QRYDV� WHFQRORJLDV� TXH� SRGHULDP� VHU� DSOLFiYHLV� DRV� DJULFXOWRUHV�� 1HVVH� SDtV�� RQGH� RV�

PRUDGRUHV�WrP�XP�EDL[R�QtYHO�GH�HGXFDomR��TXDOTXHU�QRYD�WHFQRORJLD�DSURSULDGD�SDUD�R�LQFUHPHQWR�

GD�SURGXomR�DQLPDO�WHULD�GH�LPHGLDWR�XP�HIHLWR�VLJQLILFDWLYR�QD�UHQGD�GLiULD�GR�DJULFXOWRU��6DUWLND�

	� 1RRU�� ������� (VVDV� DYHV� YLYHP� REULJDWRULDPHQWH� HP� WRUQR� GDV� UHVLGrQFLDV� GRV� DJULFXOWRUHV�

IDPLOLDUHV� QD� EXVFD� GH� UHVWRV� GH� DOLPHQWR� KXPDQR�� H� TXDQGR� HOHV� QmR� H[LVWHP�� EXVFDP� LQVHWRV��

DOJXQV�YHJHWDLV�H�VHPHQWHV��TXH�WDPEpP�VmR�UHVWROKRV�GDV�DWLYLGDGHV�DJUtFRODV��

3HOD�IRUPD�FRPR�VmR�FULDGDV�DV�DYHV��R�FXVWR�GH�SURGXomR�p�UHODWLYDPHQWH�EDL[R��XPD�

YH]� TXH�� D� H[HPSOR� GH� 8JDQGD�� R� WLSR� GH� DOLPHQWDomR� RIHUWDGD� p� EDVLFDPHQWH� OL[R� XUEDQR�� $�

DOLPHQWDomR�GHILFLHQWH�FRQFRUUH�SDUD�R�EDL[R�UHQGLPHQWR�GDV�FULDo}HV��LQFOXVLYH�FRQFRUUHQGR�SDUD�D�

RFRUUrQFLD�GH�GRHQoDV�RSRUWXQLVWDV�H�HVWDFLRQDLV��.XJRQ]D�HW�DO���������

$V� SHUGDV� QHVVHV� FDVRV� SDVVDP� D� VHU� FRPXQV�� SRLV� RV� VXUWRV� GH� GRHQoDV� RFRUUHP�

IUHTXHQWHPHQWH��SULQFLSDOPHQWH�D�FDGD�PXGDQoD�FOLPiWLFD��1mR�Vy�QR�%UDVLO��PDV�QD�PDLRULD�GRV�

SDtVHV�GH�FOLPD�WURSLFDO��WRUQD�VH�FRPXP�RFRUUrQFLD�GH�GRHQoDV�FRPR��GRHQoD�GH�1HZFDVWOH��IHEUH�

WLIyLGH�� FyOHUD� DYLiULD�� FRUL]D� LQIHFFLRVD�� H� DLQGD�XPD�FDUJD� FRQVLGHUiYHO�GH� HQGR�H� HFWRSDUDVLWDV��

7XGR�LVVR�LPSOLFD�QD�UHGXomR�GD�SURGXWLYLGDGH�GDV�DYHV��PDV�WDPEpP�p�SRVVtYHO�REVHUYDU�TXH�HP�

TXDOTXHU�PRPHQWR�TXH�VH�LQWHUILUD�FRP�DVVLVWrQFLD�PDLV�DSURSULDGD��UHVXOWD�HP�PHOKRULDV�QD�IRUPD�

GH�FULDomR� � H� UHQGLPHQWR�GDV�DYHV��3UREOHPDV� VDQLWiULRV� VmR�DLQGD�PDLV�FRPXQV�TXDQGR�RFRUUH�D�

LQWURGXomR�GH�GLIHUHQWHV� WLSRV�GH�DYHV��SULQFLSDOPHQWH�TXDQGR�DV�PHVPDV�QmR�HVWmR�DGDSWDGDV�DR�

DPELHQWH�FOLPiWLFR��0ZDOXVDQ\D�HW�DO���������

$YHV� PDO� DOLPHQWDGDV� RSRUWXQL]DP� D� RFRUUrQFLD� GH� GRHQoDV�� (P� 8JDQGD�� DSHQDV�

����GRV�DJULFXOWRUHV�IRUQHFHP�DOJXP�WLSR�GH�VXSOHPHQWR�SDUD�DV�JDOLQKDV��H�LVWR�RFRUUH�DSHQDV�HP�

pSRFD�GH�FROKHLWD��$Wp�PHVPR�DV�IRUPDV�GD�RIHUWD�GH�DOLPHQWRV�FRQFRUUHP�SDUD�D�H[LVWrQFLD�GH�XP�

TXDGUR�VDQLWiULR�FRPSOLFDGR�H�YLFLDGR��SRLV�p�FRPXP�FRORFDUHP�RV�DOLPHQWRV�QR�FKmR�H�VRPHQWH�

SDUD� D� iJXD�SRVVXHP�DOJXP� WLSR�GH� UHVHUYDWyULR� �.XJRQ]D� HW� DO�� �������1D�PDLRULD� GDV� YH]HV� DV�

DYHV�LQJHUHP�iJXD�DFXPXODGD��
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7RUQD�VH�HQWmR�PDLV�FODUD�D�QHFHVVLGDGH�GR�GHVHQYROYLPHQWR�GH�VLVWHPDV�GH�FULDomR�

FRP�SUiWLFDV�GH�PDQHMR�PDLV�DGHTXDGDV�SDUD�FDGD�DPELHQWH��H�TXH�HVWHV�PRGHORV�GH�FULDomR�VLUYDP�

GH�EDVH�SDUD�D�PHOKRULD�GRV�Mi�H[LVWHQWHV��2�TXH�VH�WHP�SXEOLFDGR�D�HVVH�UHVSHLWR�p�PXLWR�HVFDVVR�

�0ZDOXVDQ\D�HW�DO���������$V�JDOLQKDV�QDWLYDV�GH�8JDQGD�TXH�SRVVXHP�XPD�SRVWXUD�PpGLD�DQXDO�GH�

���RYRV�FRPS}HP�SODQWpLV�GH�QR�Pi[LPR����DYHV�SRU�IDPtOLD��.XJRQ]D�HW�DO����������

0XLWDV�YH]HV��PHVPR�VHP�TXDOTXHU�WHFQRORJLD��RV�DJULFXOWRUHV�IDPLOLDUHV�GH�8JDQGD�

XWLOL]DP� DV� JDOLQKDV� FDLSLUDV� FRPR�PRHGD� FRUUHQWH�� $� FRPHUFLDOL]DomR� GH� DOJXPDV� DYHV� VHUYHP�

WDQWR�SDUD�VXSULU�RXWUDV�QHFHVVLGDGHV�PDLV�EiVLFDV�FRPR�SDUD�D�DTXLVLomR�GH�RXWURV�EHQV�RX�PHVPR�

DQLPDLV� PDLRUHV�� FRPR� DOJXQV� UXPLQDQWHV�� WLGRV� FRPR� PDLV� YDOLRVRV�� 'R� SHTXHQR� SODQWHO� GDV�

JDOLQKDV� GH� 8JDQGD� SHUGXUDP� HP� PpGLD� ��� DYHV�� TXH� PHVPR� FRP� R� UHQGLPHQWR� SURGXWLYR� H�

UHSURGXWLYR�FRPSURPHWLGRV�SRU�GHILFLrQFLD�DOLPHQWDU��WRUQD�VH�EDVH�SDUD�D�IRUPDomR�GH�QRYDV�DYHV�

�.XJRQ]D�HW�DO���������$SHVDU�GH�SRXFR�GLVWDQWH��HVVH�WDPEpP�p�R�FHQiULR�EUDVLOHLUR��SULQFLSDOPHQWH�

QDV�UHJL}HV�GH�FOLPDV�PDLV�TXHQWHV��

-i�TXH�QRV�SDtVHV�DIULFDQRV�HP�GHVHQYROYLPHQWR��HP�WRUQR�GH�����GD�SRSXODomR�YLYH�

QD�]RQD�UXUDO��RQGH�WDPEpP�DV�JDOLQKDV�ORFDLV�YLYHP�HP�TXDVH�VXD�WRWDOLGDGH��D�RUJDQL]DomR�GHVVDV�

FULDo}HV�VHULD�XPD�PDQHLUD�GH�HVWLPXODU�R�FRQVXPR�GH�SURWHtQD�DQLPDO�SHODV�IDPtOLDV�PDLV�SREUHV�

�/ZHODPLUD�HW�DO���������6LVWHPDV�UDFLRQDLV�GH�FULDomR�LQWHUIHULULDP�QR�EDL[R�SRWHQFLDO�JHQpWLFR�GDV�

DYHV�H�DV�FDUDFWHUtVWLFDV�GH�SURGXomR�TXH�DLQGD�OLPLWDP�RV�QtYHLV�GH�SURGXWLYLGDGH��VHULDP�PXGDGDV��

LQFOXVLYH� FRP� D� DXVrQFLD� GH� GRHQoDV� FRPR� D� 1HZFDVWOH�� VHPSUH� SUHVHQWH� WDQWR� HP� FULDo}HV�

LQWHQVLYDV�FRPR�H[WHQVLYDV��/ZHODPLUD�HW�DO���������

$�XUJrQFLD�HP�DXPHQWDU�RV�QtYHLV�GH�SURGXWLYLGDGH�SRGH�OHYDU�DOJXQV�SHVTXLVDGRUHV�

D� DGRWDUHP� SURJUDPDV� GH� FUX]DPHQWRV� FRP� DQLPDLV� HVSHFLDOL]DGRV� HP� SURGX]LUHP� FDUQH� H� RYRV�

�/ZHODPLUD�HW�DO���������7DO�DWLWXGH�LPSOLFDULD�QR�SURFHVVR�GH�HURVmR�JHQpWLFD�GH�JUXSRV�GH�DYHV�Mi�

HVWDEHOHFLGRV��LQGR�GH�HQFRQWUR�DR�LQWHUHVVH�GH�FRQVHUYDomR�GH�UHFXUVRV�JHQpWLFRV��,VWR�QmR�HOLPLQD�

D�KLSyWHVH�GH�VH�FULDU�PHFDQLVPR�GH�PHOKRUDPHQWR�JHQpWLFR�GHQWUR�GRV�JUXSRV�GH�DYHV�HVWXGDGRV�

FRP�R�LQWXLWR�GH�WRUQi�ODV�PDLV�FRPSHWLWLYDV��7DLV�SURFHGLPHQWRV�SRGHULDP�VHU�XWLOL]DGRV�HP���D����

JHUDo}HV�HP�XP�LQWHUYDOR�GH�WHPSR�PpGLR�GH���D���DQRV��

)LFD� FODUR� TXH� D� EXVFD� SRU� VDtGDV� WHFQROyJLFDV� p� FRPXP�SDUD� RV� SHVTXLVDGRUHV� GD�

iUHD��7RUQD�VH�LPSRUWDQWH�R�HVWXGR�GRV�VLVWHPDV�GH�SURGXomR�HP�YiULRV�SDtVHV�DIULFDQRV�SDUD�XPD�

QRYD� PRGHODJHP� H� DXPHQWR� GH� SURGXWLYLGDGH�� LVWR� SRUTXH� DOJXPDV� GLIHUHQoDV� HVWDWtVWLFDV� HP�
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WHUPRV�GH�SURGXomR�VmR�GHYLGR�D�HYROXomR�VRFLDO��GLIHUHQoDV�FXOWXUDLV�H�HFROyJLFDV��EHP�FRPR�QDV�

PXGDQoDV�GH�JHVWmR�GD�FULDomR��$ERH�HW�DO�����������

1R�%UDVLO��WDQWR�TXDQWR�QD�1LJpULD�RX�HP�RXWURV�SDtVHV�DLQGD�HP�GHVHQYROYLPHQWR��D�

JDOLQKD�FDLSLUD�VHUYH�GH�IHUUDPHQWD�SDUD�R�GHVHQYROYLPHQWR�VRFLDO�H�HFRQ{PLFR��SRLV�VmR�YiULDV�DV�

LQLFLDWLYDV�SDUD�VH�FRPSHQVDU�IDOKDV�QD�Pi�GLVWULEXLomR�GH�UHQGD��$�GLVWULEXLomR�GH�JUXSRV�GH�DYHV�

SDUD� DJULFXOWRUHV� IDPLOLDUHV�� WHQGR� HP� YLVWD� RSRUWXQL]DU� PDLV� WDUGH� R� FRQVXPR� GDV� PHVPDV�� p�

WDPEpP�XPD�PDQHLUD�GH�FRPSHQVDU� D�EDL[D� LQJHVWmR�GH�SURWHtQD�SHOD�SRSXODomR��$�HVWUDWpJLD� VH�

FRQILJXUD� FRPR� WHFQLFDPHQWH� YLiYHO� WHQGR� HP� YLVWD� R� FXUWR� LQWHUYDOR� HQWUH� DV� JHUDo}HV�� H� DLQGD�

FRQWULEXLULD�FRPR�IRQWH�GH�UHQGD�H�UHGXomR�GD�SREUH]D��/ZHODPLUD�HW�DO���������,VWR�GHL[D�EHP�FODUR�

TXH�SURJUDPDV�VRFLDLV�HQYROYHQGR�JDOLQKDV�FDLSLUDV�QmR�p�LGpLD�H[FOXVLYDPHQWH�EUDVLOHLUD��

���� 0XGD� IRUoDGD� HP� JDOLQKDV� FDLSLUDV� FRPR� IRUPD� GH� HVWLPXODU� QRYRV� FLFORV� GH�

SRVWXUD�

1R�%UDVLO�Mi�QmR�VH�REVHUYD�R�FHQiULR�HP�TXH�D�PDLRULD�GD�SRSXODomR�YLYH�HP�iUHDV�

UXUDLV� H�R�Q~PHUR�GH� DYHV� FDLSLUDV� VXSHUD�R�GH� DYHV� LQGXVWULDLV�� VXEPHWLGDV� D�XP� LQWHQVR� UHJLPH�

IHFKDGR� GH� FULDomR��$SHVDU� GR�%UDVLO� VHU� XP� JUDQGH� SURGXWRU� H� H[SRUWDGRU� GH� SURGXWRV� DYtFRODV�

DLQGD�SHUVLVWHP�DV�PHVPDV�SROtWLFDV�GH� HVWLPXODU�R� FRQVXPR�GH�SURWHtQD� DQLPDO� H�GH�JHUDomR�GH�

UHQGD�SDUD�D�FDPDGD�VRFLDO�PHQRV�IDYRUHFLGD�HFRQRPLFDPHQWH���

2XWUR� IDWR� TXH� FKDPD� DWHQomR� p� D� LGpLD� GH� TXH� WRGDV� DV� FDPDGDV� VRFLDLV� SUHIHUHP�

SURGXWRV�DYtFRODV�DGYLQGRV�GDV�JDOLQKDV�FDLSLUDV��,VWR�QmR�VLJQLILFD�TXH�WDLV�DYHV�VHMDP�FULDGDV�HP�

JUDQGHV�HPSUHHQGLPHQWRV��SRLV�HODV�VH�HQFRQWUDP�H[DWDPHQWH�HP�SHTXHQDV�FRPXQLGDGHV� UXUDLV�H�

VRE�D�UHVSRQVDELOLGDGH�GH�Q~FOHRV�DJUtFRODV�IDPLOLDUHV�����

(QWHQGH�VH� TXH� DV� SHVTXLVDV� HP� QXWULomR� GH� DYHV� FULDGDV� GH� IRUPD� LQWHQVLYD�� QR�

IXWXUR��VHUmR�UHJLGDV�SRU�YiULRV�IDWRUHV��GHQWUH�HOHV��D�GHPDQGD�GR�FRQVXPLGRU�SRU�FDUQH�H�RYRV�FRP�

FDUDFWHUtVWLFDV�GHVHMiYHLV��FRPR�EDL[RV�WHRUHV�GH�iFLGRV�JUD[RV��DQWLR[LGDQWHV�TXH�SHUPLWDP�PDLRU�

SUD]R�GH�YDOLGDGH�H�DGLWLYRV�TXH�SURPRYDP�R�DXPHQWR�GD�GLVSRQLELOLGDGH�GH�QXWULHQWHV�H�UHGXomR�

GH�VXEVWDQFLDV�DQWLQXWULFLRQDLV��1R�HQWDQWR��DV�SURSRVWDV�GLUHFLRQDGDV�SDUD�RV�VLVWHPDV�GH�FULDomR�GH�

JDOLQKDV� FDLSLUDV�GHYHUmR�PDQWHU� WpFQLFDV�GH� FULDomR�TXH�PDQWHQKDP�DV� FDUDFWHUtVWLFDV�SHFXOLDUHV�

GDV�PHVPDV��PDV�GHQWUR�GH�XP�SHUILO�GH�SURGXomR�HFRORJLFDPHQWH�FRUUHWR���
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$VVLP��GHVYLDU�R�IRFR�GD�RWLPL]DomR�GD�SURGXomR�GH�FDUQH�H�RYRV�SDUD�D�PDQLSXODomR�

GH� XPD� GLHWD� TXH� GLVSRQLELOL]H� FDUQH� H� RYRV� GH� PHOKRU� TXDOLGDGH�� SHUPLWLUi� D� LQWHUDomR� HQWUH� D�

QXWULomR� H� D� VD~GH�� SRU�PHLR� GR� SURFHVVDPHQWR� GH� QRYRV� DOLPHQWRV� H� D�PRGLILFDomR� JHQpWLFD� GH�

JUmRV��ROHDJLQRVDV�H�VHXV�VXESURGXWRV���

1R�%UDVLO��GHQWUH�DV�YiULDV�SURSRVWDV�WHFQROyJLFDV�SDUD�D�FULDomR�GH�JDOLQKDV�FDLSLUDV�

VH� HYLGHQFLD�R�6LVWHPD�$OWHUQDWLYR�GH�&ULDomR�GH�*DOLQKDV�&DLSLUDV� �6$&$&���GHVHQYROYLGR�SRU�

%DUERVD�HW�DO����������RQGH�VH�SUHFRQL]DP�SUiWLFDV�GH�PDQHMR�SDUD�D�SURGXomR�FRQWtQXD�GH�JDOLQKDV�

FDLSLUDV� GH� DFRUGR� FRP�FDGD� IDVH� GH� FULDomR� H�� R� DSURYHLWDPHQWR� GH� IRUPD� UDFLRQDO� GRV� UHFXUVRV�

QDWXUDLV�UHQRYiYHLV�HP�SURO�GH�XPD�SURGXomR�GH�TXDOLGDGH��

'XUDQWH� R� SURFHVVR� GH� YDOLGDomR� GR� 6$&$&�� REVHUYRX�VH� GLYHUVLGDGH� HP� WHUPRV�

IHQRWtSLFRV� H� HWROyJLFRV� GH� YiULRV� JUXSRV� GH� JDOLQKDV� H� GH� DFRUGR� FRP� R� DPELHQWH�� VXUJLUDP� DV�

QHFHVVLGDGHV�GH�DGHTXDo}HV��7DLV�GLIHUHQoDV�LPSOLFDUDP�QD�FULDomR�GR�1~FOHR�GH�0XOWLSOLFDomR�GH�

*DOLQKDV�&DLSLUDV���10*&��%DUERVD�HW�DO����������LQVWDODGR�QD�(PEUDSD�0HLR�1RUWH��HP�7HUHVLQD�±�

3,��FRP�REMHWLYR�GH�JXDUGDU�YiULRV�JUXSRV�JHQpWLFRV�GH�JDOLQKDV�FDLSLUDV�HP�IDVH�GH�SXULILFDomR�H�

DWHQGHU� D� � GHPDQGD� GH� SURGXomR� GH� SLQWRV� GH� XP�GLD�� YLVDQGR� R� UHSRYRDPHQWR� GD� UHJLmR�0HLR�

1RUWH��1R�10*&�WDPEpP�HVWmR�VHQGR�DSHUIHLoRDGDV�YiULDV�WpFQLFDV�GH�PDQHMR��SULQFLSDOPHQWH�QDV�

iUHDV�GH�UHSURGXomR�H�DOLPHQWDomR���

1D�DYLFXOWXUD�LQGXVWULDO�GH�SRVWXUD�p�FRPXP�D�SUiWLFD�GH�LQGXomR�GH�QRYRV�FLFORV�GH�

SRVWXUD� SRU� PHLR� GD� PXGD� IRUoDGD�� $� DGRomR� GHVWD� PHWRGRORJLD� HP� PDWUL]HV� VXEPHWLGDV� DR�

6$&$&� VHULD� XPD�PHGLGD� DFHUWDGD� H� LQRYDGRUD�� WDQWR� FRP� UHODomR� DRV� DVSHFWRV� WpFQLFRV� FRPR�

ILQDQFHLURV���

$�H[HPSOR�GH�RXWUDV�DYHV��D�JDOLQKD�VHOYDJHP��*DOOXV�JDOOXV��UHSHWH�YiULDV�QLQKDGDV�

GXUDQWH�VXD�YLGD��PRPHQWR�TXH�DOWHUD�DV�GLPHQV}HV�GR�VLVWHPD�UHSURGXWLYR��GD�SURGXomR�GH�RYRV�H�

GHVHQYROYH� QRYDV� SHQDV� �<RXVVDI� 	� &KDXGKU\� ������� 'XUDQWH� R� FKRFR� RFRUUH� GLPLQXLomR� QD�

LQJHVWmR�GH�DOLPHQWRV�H�D�JDOLQKD�WHP�VHX�SHVR�YLYR�UHGX]LGR�HP�FHUFD������IHQ{PHQR�FRQKHFLGR�

FRPR� �DQRUH[LD� HVSRQWkQHD�� �<RXVVDI� 	� &KDXGKU\� ������� /RJR� DSyV� D� HFORVmR�� UHLQLFLD�

JUDGXDOPHQWH� D� DOLPHQWDomR� SDUD� RV� QtYHLV� DQWHULRUHV� H� MXQWR� RFRUUH� D� UHQRYDomR� GDV� SHQDV��

$WXDOPHQWH��R�SURFHGLPHQWR�GH�PDQWHU�DV�DYHV�FRP�SRXFR�RX�QHQKXP�DOLPHQWR�p�FRPXP��%HUU\��

������� UHWRPDQGR�QRUPDOPHQWH� VHX� HVWDGR�SURGXWLYR�HP� VHJXLGD�� R�TXH� DVVHJXUD�TXH� DV�PHVPDV�

QmR�VHMDP�GHVFDUWDGDV�DOHDWRULDPHQWH�SHOD�DFHQWXDGD�TXHGD�QD�SURGXomR�GH�RYRV��3RSXODUPHQWH�R�

DJULFXOWRU�IDPLOLDU�UHFRQKHFH�TXH�QHVVHV�LQWHUYDORV�RFRUUH�D�³PXGD´���
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$�PXGD��IHQ{PHQR�QDWXUDO�TXH�RFRUUH�HP�DYHV�FRP�D�TXHGD�SHULyGLFD�H�VXEVWLWXLomR�

GDV� SHQDV�� FRLQFLGH� FRP� R� LQWHUYDOR� GH� SRVWXUD�� TXDQGR� RV� QtYHLV� GH� OLStGLRV� QR� VDQJXH� FDHP� j�

PHGLGD� TXH� R� RYiULR� H� R� RYLGXWR� UHGX]HP� GH� WDPDQKR� D� FRQGLo}HV� VLPLODUHV� DR� HVWDGR� LPDWXUR��

7XGR�LVVR�p�UHVXOWDGR�GH�EDL[D�DWLYLGDGH�WLUHRLGLDQD��TXH�SURYRFD�PXGDQoDV�ILVLROyJLFDV�H�LQIOXL�QR�

HVWDGR�UHSURGXWLYR�GD�DYH��%HUU\�����������

$R� ORQJR�GD�YLGD�GD�JDOLQKD�D�TXDOLGDGH�H�D�SURGXomR�GRV�RYRV�FDHP�D�FDGD�FLFOR�

UHGX]LQGR�D�UHQGD�DJUtFROD��.RHONHEHFN�HW�DO���������<RXVDI���������$�RSomR�SHOD�PXGD�LQGX]LGD��

DGDSWDGD�HP�YiULDV� UHJL}HV�SURGXWRUDV�GH�RYRV�FRPR� IHUUDPHQWD�GH� UHMXYHQHVFHU�SRHGHLUDV� �%HOO��

�������SHUPLWLX�HVWDEHOHFHU�SRU�PDLV�XP�DQR�R�FLFOR�GH�SRVWXUD�H�GLOXLQGR�DVVLP�RV�FXVWRV�IL[RV�SRU�

PDLV�WHPSR�H�SHODV�XQLGDGHV�GH�SURGXomR��

$� LQGXomR� GD� PXGD� FRPR� SURFHGLPHQWR� WHFQROyJLFR� IRL� REVHUYDGD� HP� SRHGHLUDV�

GHVGH�LQtFLR�GR�VpFXOR�;,;��FXMRV�PpWRGRV�VH�SRSXODUL]DUDP�GXUDQWH�D�GpFDGD�GH�������VHQGR�TXH�

IRUDP� DSURYDGRV� SHOD� PDLRULD� GRV� SURGXWRUHV� GH� RYRV� GD� &DOLIyUQLD� HP� ����� H� XVDGRV� PDLV�

LQWHQVLYDPHQWH�D�SDUWLU�GH������H�������<RXVDI�	�&KDXGKU\���������

$�PXGD�IRUoDGD��SUiWLFD�DPSODPHQWH�GRFXPHQWDGD�SDUD�LQGXomR�GH�QRYRV�FLFORV�GH�

SRVWXUD�GHVGH�VpFXOR�;9,,,��IRL�XWLOL]DGD�SULQFLSDOPHQWH�QR�VHJXQGR�DQR�GH�SURGXomR��6DGHJKL�	�

0RKDPPDGL���������1D�DYLFXOWXUD� LQGXVWULDO�� FRPR�HVWUDWpJLD�� D� UHVWULomR�DOLPHQWDU�GXUDQWH� FHUWR�

SHUtRGR�� EXVFRX� UHWRUQDU� RV� QtYHLV� GH� SURGXWLYLGDGH� DQWHULRUHV� RX� QRYRV� QtYHLV� GH� SURGXWLYLGDGH�

�%UDNH����������&RQWXGR��GHYLGR�D�SUHRFXSDo}HV�FRP�R�EHP�HVWDU�DQLPDO�WHQGR�HP�YLVWD�R�XVR�GD�

SULYDomR�DOLPHQWDU��QRYDV�DOWHUQDWLYDV�HVWmR�VHQGR�XWLOL]DGDV�QD�SURGXomR�LQGXVWULDO�GH�RYRV��%HUU\��

������3DUN�HW�DO���������+ROW��������H�5LFNH��������DUJXPHQWDUDP�TXH�D�UHVWULomR�DOLPHQWDU�GHL[D�DV�

DYHV�YXOQHUiYHLV�D�GRHQoDV�EDFWHULDQDV�SHOD�SUHVHQoD�GH�6DOPRQHOOD�HQWHULFD�VRURYDU�(QWHULWLGLV��6��

HQWHULWLGLV��� GHYLGR� D� FRORQL]DomR� GR� WUDWR� JDVWURLQWHVWLQDO� H� LQIHFo}HV� RSRUWXQLVWDV�� $LQGD� PDLV��

FRPSOHPHQWDP� RV� SHVTXLVDGRUHV�� WRUQD�VH� IiFLO� D� JHVWmR� GH� PXGDQoD� GH� XP� ~QLFR� LQJUHGLHQWH�

GLHWpWLFR�TXH�SHUPLWD�D�UHGXomR�GRV�QtYHLV�HQHUJpWLFRV�SHOD�RIHUWD�GH�DOLPHQWRV�PDLV�ILEURVRV��

2XWUR� IRUWH� DUJXPHQWR� TXH� YLDELOL]D� R� XVR� GD�PXGD� IRUoDGD� p� TXH� D� UHSRVLomR� GH�

IUDQJDV� QXP�SODQWHO� p� XPD� GDV�PDLRUHV� GHVSHVDV� LQFRUULGDV� QD� LQG~VWULD� GH� SRHGHLUDV� FRPHUFLDLV�

�%HOO���������7RUQRX�VH�FRPXP�QDV�FULDo}HV�LQGXVWULDLV�QRUWH�DPHULFDQDV�R�SURORQJDPHQWR�GD�YLGD�

SURGXWLYD�GRV�SODQWHLV�GH�SRHGHLUDV�SDUD�PDLV�GH�����D�����VHPDQDV�GH�YLGD�SRU�PHLR�GHVVH�DUWLItFLR�

WpFQLFR�� LQFOXVLYH� FRP� D� PHOKRUD� VLJQLILFDWLYD� GD� SURGXomR� HP� FRPSDUDomR� DR� SHUtRGR� DQWHULRU�
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�%HOO�� ������ :HEVWHU�� ������� 7DO� SURFHGLPHQWR� DWLQJH� FHUFD� GH� ���� GDV� FULDo}HV� FRPHUFLDV�

DPHULFDQDV�GH�SURGXomR�GH�RYRV��6DGHJKL�	�0RKDPPDGL����������

2V�SURFHGLPHQWRV�UHVWULomR�GH�1DWDO�HW�DO���������TXDQGR�UHWLUDYD�D�UDomR�SRU�DWp����

GLDV��GH�1RUWK�	�%HOO���������FRP�UHWLUDGD�GH�iJXD�SRU���GLDV��H�GH�$O�+HPEUH�HW�DO����������TXH�

UHWLUDYD� DPERV�� MXQWDPHQWH� FRP� XPD� UHGXomR� GD� GXUDomR� GR� GLD� VmR� UHYLVWRV� SRU�'XQNOH\� HW� DO��

��������3DUWH�GRV�SURFHGLPHQWRV�UHODWDGRV��FRPR�D�UHWLUDGD�GH�DOLPHQWDomR�H�iJXD��Mi�VmR�SURLELGRV�

QD�(XURSD��FRQWXGR��D�UHWLUDGD�GD�DOLPHQWDomR�XVDGD�SDUD�LQGXomR�GH�PXGD�IRUoDGD�DLQGD�p�XVDGD�

HP�H[SHULPHQWRV�UHDOL]DGRV�QRV�(VWDGRV�8QLGRV��$SSOHE\�HW�DO���������3DUN�HW�DO���������6DGHJKL�	�

0RKDPPDGL�������� $�LQWHUUXSomR�EUXVFD�QD�RIHUWD�GH�DOLPHQWRV��DOpP�GH�UHGX]LU�HP����D�����R�

SHVR�YLYR�GD�DYH�� WDPEpP�p� WLGD�FRPR� IDWRU�GH�VWUHVV��TXH� WDQWR�SRGH� UHVXOWDU�QD�GHSUHFLDomR�GR�

FRQIRUWR� DQLPDO� H� QD� EXVFD� GH� UHVSRVWDV� ILVLROyJLFDV� DGDSWDWLYDV�� FRPR�QD� FHVVDomR� GD� SRVWXUD� H�

PXGDQoD�QR�FRPSRUWDPHQWR��SRGHQGR�LQFOXVLYH�VH�WRUQDUHP�PDLV�DJUHVVLYDV��'XQNOH\�HW�DO����������

$WXDOPHQWH�� D� PDLRULD� GRV� SHVTXLVDGRUHV� ID]� RSomR� SRU� PpWRGRV� DOWHUQDWLYRV� GH�

LQGXomR�GH�QRYDV�SRVWXUDV��3HWHN�HW�DO���������3DUD�'XQNOH\�HW�DO����������EDVWD�TXH�VH�DOWHUQH�RV�

QtYHLV�GLHWpWLFRV�GH�PLQHUDLV�FRPR�&D�H�=Q��WHRUHV��GH�ILEUD�H�HQHUJLD��LQFOXVLYH�FRPELQDQGR�FRP�D�

PXGDQoD� GR� IRWRSHUtRGR�� $OpP� GRV� PLQHUDLV� Mi� FLWDGRV�� RV� WHRUHV� GH� 1D�� &X� H� $O� SRGHP� � VHU�

PDQLSXODGRV�� DVVLP� FRPR� SRGH�VH� XWLOL]DU� GURJDV� DQWLRYXODWyULDV� SDUD� TXH� VH� FRQVLJD� UHVXOWDGRV�

VDWLVIDWyULRV� �6DGHJKL� 	� 0RKDPPDGL�� ������� &RPR� GHVYDQWDJHP�� DV� PDQLSXODo}HV� QRV� WHRUHV�

PLQHUDLV� SRGHP� UHVXOWDU� HP� FXVWRV� H� EHQHItFLRV� GHVLJXDLV�� FRPR� WDPEpP� LQIOXHQFLDU� QR�

FRPSRUWDPHQWR�GDV�DYHV�QR�SHUtRGR�SyV�PXGD��6KLPPXUD�HW�DO���������

1mR� p� FRPXP� HP� FULDo}HV� GH� JDOLQKDV� QDWXUDOL]DGDV� R� XVR� GH� HVWUDWpJLDV� SDUD� R�

SURORQJDPHQWR� GD� YLGD� SURGXWLYD� GH� SRHGHLUDV� H�PXLWDV� YH]HV� FRQWULEXHP� SDUD� TXH� R� DJULFXOWRU�

IDPLOLDU�GHVLVWD�GD�DWLYLGDGH�SRU�LQVXILFLrQFLD�GH�UHQGLPHQWR�H�D�LPSRVVLELOLGDGH�GH�PDQWHU�R�SODQWHO�

HP� DWLYLGDGH�� $V� WpFQLFDV� JHUDGDV� SHOR� 6$&$&� SRGHP� VHU� WUDQVIHULGDV� H� YDOLGDGDV� HP� RXWUDV�

UHJL}HV� GR� %UDVLO� H� GR� PXQGR�� FRPR� IRUPD� GH� FRODERUDomR� WHFQROyJLFD�� JHUDomR� GH� UHQGD� H�

GLVSRQLELOL]DomR�GH�SURWHtQD�DQLPDO�GH�DOWD�TXDOLGDGH��3RUWDQWR�� WRUQD�VH�REMHWLYR�GHVWH� WUDEDOKR�D�

GHPRQVWUDomR� GH� XP�PpWRGR� GH� IiFLO� LQGXomR� DR� UHWRUQR� GD� SRVWXUD�� XWLOL]DQGR�VH� TXDWUR� JUXSRV�

JHQpWLFRV�GH�JDOLQKDV�QDWXUDOL]DGDV�HP�IDVH�GH�SXULILFDomR�QD�5HJLmR�0HLR�1RUWH�GR�%UDVLO��

�� 0DWHULDO�H�0pWRGRV�
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$�SHVTXLVD� IRL�FRQGX]LGD�QR�1~FOHR�GH�&RQVHUYDomR�GH�*DOLQKDV�1DWXUDOL]DGDV�GD�

(PEUDSD�0HLR�1RUWH��HP�7HUHVLQD�±�3,������ ��� �6�������� �� �:���FRP�FOLPD�7URSLFDO�$Z��RQGH�D�

WHPSHUDWXUD�PpGLD�YDULD�HQWUH����H����&��$�GXUDomR�GR�H[SHULPHQWR�RFRUUHX�HQWUH�IHYHUHLUR�H�PDUoR�

GH�������H�WRGDV�DV�DYHV�HVWDYDP�VXEPHWLGDV�jV�SUDWLFDV�SUHFRQL]DGDV�SHOR�6$&$&��%DUERVD�HW�DO��

��������

)RUDP� XWLOL]DGRV� TXDWUR� JUXSRV� JHQpWLFRV� VHSDUDGRV� SRU� PHLR� GH� PHQVXUDo}HV�

PRUIRPpWULFDV�H�D�XWLOL]DomR�GH�PDUFDGRUHV�PROHFXODUHV��TXH�VH�HQFRQWUDP�HP�IDVH�GH�SXULILFDomR�

SHOD�IL[DomR�GRV�FDUDFWHUHV�JHQpWLFRV�H�PRUIROyJLFRV�HP�VHJXLGDV�JHUDo}HV���

'H]RLWR� DYHV� GH� FDGD� JUXSR�JHQpWLFR�� VHQGR� VHLV�PDFKRV� H� GR]H� IrPHDV�� FROHWDGDV�

DOHDWRULDPHQWH� QRV�PyGXORV� TXH� FRPS}HP�R�1~FOHR� GH�&RQVHUYDomR�� IRUDP� DORMDGDV� HP�JDLRODV�

PHWiOLFDV�GH���P��GH�EDVH�H�����FP�GH�DOWXUD��HTXLSDGDV�GH�FRPHGRXURV�H�EHEHGRXURV�H�SLVR�IRUUDGR�

GH� SDOKDGD� VHFD�� &DGD� XQLGDGH� H[SHULPHQWDO� IRL� FRPSRVWD� SRU� XP� PDFKR� H� GXDV� IrPHDV�� FRP�

LGDGHV�� WDPDQKRV�H�SHVRV�FRPSDWtYHLV��&RP�R�WRWDO�GH����DYHV�� IRL�HVWDEHOHFLGR�XP�GHOLQHDPHQWR�

H[SHULPHQWDO� LQWHLUDPHQWH� FDVXDOL]DGR�� FRP� TXDWUR� WUDWDPHQWRV� �TXDWUR� JUXSRV� JHQpWLFRV�� H� VHLV�

UHSHWLo}HV���

$� IDVH�GH�DGDSWDomR�jV�JDLRODV�H�D�DOLPHQWDomR�GXURX�TXLQ]H�GLDV��TXDQGR�VH�XVRX�

LOXPLQDomR�DSHQDV�QDWXUDO�H�VH�IRUQHFHX�iJXD�H�PLVWXUD�GLHWpWLFD�FRPSRVWD�GH�IDUHOR�GH�VRMD��JUmR�GH�

PLOKR� PRtGR�� IDULQKD� GH� RVVR�� FDOFiULR� H� VDO� FRPXP� DG� OLELWXP�� 2V� QtYHLV� QXWULFLRQDLV� GD� GLHWD�

HVWDEHOHFLGD� HVWmR� SUy[LPRV� DRV� UHFRPHQGDGRV� SDUD�5RVWDJQR� HW� DO�� ������� SDUD� SRHGHLUDV� OHYHV��

FRP���������GH�SURWHtQD�EUXWD��������NFDO���NJ�GH�UDomR�GH�HQHUJLD�PHWDEROL]iYHO��������GH�FiOFLR��

�������GH�IyVIRUR�GLVSRQtYHO�H��������GH�VyGLR��$�RIHUWD�GH�DOLPHQWRV�VH�GDYD�QD�SULPHLUD�SDUWH�GD�

PDQKm�H�QDV�SULPHLUDV�KRUDV�GD�WDUGH��GLDULDPHQWH���

$SyV�D�IDVH�GH�DGDSWDomR�LQLFLRX�VH�D�SULPHLUD�IDVH�GH�DYDOLDomR�FRP�MHMXP�GH�VHLV�

KRUDV��(P�VHJXLGD�VH�IH]�D�SHVDJHP�GH�WRGDV�DV�DYHV�LQGLYLGXDOPHQWH�H�SRU�JDLROD��7DEHOD�����3DUD�

FRQKHFLPHQWR� GD� TXDOLGDGH� GD� SRVWXUD�� DLQGD� GXUDQWH� D� IDVH� GD� DGDSWDomR�� FROHWRX�VH� WRGD� D�

SURGXomR� GDV� JDOLQKDV� DORMDGDV� QRV� PyGXORV� GR� Q~FOHR� GH� FRQVHUYDomR� GH� FDGD� JUXSR� JHQpWLFR�

FRUUHVSRQGHQWH�� )H]�VH� HQWmR� D� SHVDJHP� H� DV� PHGLGDV� ORQJLWXGLQDLV� H� WUDQVYHUVDLV� GRV� RYRV� SRU�

JUXSR�JHQpWLFR�IRUDP�WRPDGDV��7DEHOD�����3DUD�VH�FRQKHFHU�RV�QtYHLV�GH�SURGXWLYLGDGH�GD�SRVWXUD��

IH]�VH� XPD� UHODomR� GD� SURGXomR� GH� RYRV� GLiULD� FRP� R� Q~PHUR� GH� JDOLQKDV� DORMDGDV� SRU� JUXSR�

JHQpWLFR�DQWHV�GD�SULPHLUD�DYDOLDomR�H�DSyV�D�VHJXQGD�DYDOLDomR��)LJXUD������
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3DUD�VH�PHGLU�R�FRQVXPR�GLiULR�GXUDQWH�VHLV�GLDV�FRQVHFXWLYRV�SRU�JDLROD��IRL�PHGLGD�

D�RIHUWD�GH� DOLPHQWR�� FRP�GHGXomR�GD� VREUD��'H�SRVVH�GRV�GDGRV�GH� FRQVXPR�� IRL� UHDOL]DGD�XPD�

UHODomR�GD�PpGLD�GD�GLHWD�FRQVXPLGD�FRP�R�SHVR�GDV�DYHV�DORMDGDV�SRU�JDLROD�SDUD�HQWmR�VH�REWHU�R�

SHUFHQWXDO�HP�UHODomR�DR�SHVR�YLYR��7DEHOD�����&DGD�PpGLD�GH�FRQVXPR�H�GD�UHODomR�FRP�R�SHVR�

YLYR� GDV� DYHV� GD� JDLROD� VH� WRUQRX� XPD� UHSHWLomR� TXH� QR� WRGR� UHSUHVHQWRX� R� JUXSR� JHQpWLFR�� SRU�

FRQVHJXLQWH��R�WUDWDPHQWR��

'XUDQWH� WULQWD� GLDV� VH� LQGX]LX� D� PRGD� IRUoDGD� QDV� DYHV� DORMDGDV� QRV� PyGXORV� GR�

1~FOHR�GH�&RQVHUYDomR�SRU�PHLR�GH�UHVWULomR�DOLPHQWDU��)LFRX�HVWDEHOHFLGR�TXH�D�RIHUWD�GLiULD�GH�

DOLPHQWR�VHULD�GH�����GR�SHUFHQWXDO�HQFRQWUDGR�GD�UHODomR�GD�PpGLD�GH�FRQVXPR�FRP�D�PpGLD�GR�

SHVR� YLYR� GR� JUXSR� JHQpWLFR�� 1D�PHWDGH� GHVVH� SHUtRGR� GH� UHVWULomR�� WRGDV� DV� DYHV� DORMDGDV� QDV�

JDLRODV� IRUDP� VXEVWLWXtGDV� SRU� QRYDV� DYHV� GR� PHVPR� JUXSR� JHQpWLFR� TXH� WDPEpP� HVWDYDP� H�

FRQWLQXDUDP�VXEPHWLGDV�DR�PHVPR�UHJLPH�GH�UHVWULomR�DOLPHQWDU��(VVDV�QRYDV�DYHV�LQWURGX]LGDV�DR�

VLVWHPD�HVWDYDP�HP�IDVH�GH�DGDSWDomR�jV�JDLRODV�H�DR�SODQR�GH�DOLPHQWDomR�HVWDEHOHFLGR���

'D� PHVPD� IRUPD� GD� SULPHLUD� DYDOLDomR�� DV� DYHV� IRUDP� SHVDGDV� VHSDUDGDPHQWH� H�

DORMDGDV�HP�WULR�QDV�JDLRODV�PHWiOLFDV�DSyV�MHMXP�GH�VHLV�KRUDV��7DEHOD�����7DPEpP�IRL�FRQVLGHUDGR�

R�FRQVXPR�PpGLR�GLiULR��D�GLIHUHQoD�HQWUH�H�RIHUWD�PpGLD�GLiULD��H�D�VREUD�PpGLD�GLiULD�SRU�JUXSR�

JHQpWLFR��2�SHUFHQWXDO�PpGLR�GH�FRQVXPR�IRL�WDPEpP�UHODFLRQDGR�DR�FRQVXPR�PpGLR�H�R�SHVR�YLYR�

�7DEHOD�������

&RP� RV� UHVXOWDGRV� GD� VHJXQGD� DYDOLDomR�� D� RIHUWD� GLiULD� GH� DOLPHQWRV� ILFRX�

HVWDEHOHFLGD� GH� DFRUGR� FRP� SHUFHQWXDO� HQFRQWUDGR�� XPD� YH]� DFUHVFLGR�� Mi� TXH� DV� DYHV� VH�

HQFRQWUDYDP�HP�VLWXDomR�GH�UHVWULomR�DOLPHQWDU��$SyV����GLDV�IRL�DYDOLDGR�R�YROXPH�GH�SRVWXUD��HP�

WHUPRV�GH�SHVR�H�WDPDQKR��7DEHOD�����2V�GDGRV�WDEXODGRV�IRUDP�VXEPHWLGRV�D�DQiOLVH�GH�YDULkQFLD�

GH� DFRUGR� FRP�R� SURJUDPD� HVWDWtVWLFR�$66,67$7� ������� H� DV�PpGLDV� FRPSDUDGDV� SHOR�7HVWH� GH�

7XNH\�D�����

�� 5HVXOWDGRV�H�'LVFXVVmR

2V�PDFKRV� DORMDGRV� SRVVXtDP� R� SHVR� PpGLR� GH� ���������������� J�� DV� IrPHDV� GH�

�������������J�H�R�WULR�DORMDGR�GH�����������������J��7DEHOD�����
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7DEHOD����3HVR�PpGLR�GH�PDFKRV��300���SHVR�PpGLR�GH�IrPHDV��30)��H�SHVR�GH�XP�PDFKR�H�GXDV�
IrPHDV��30*���DORMDGDV�HP�JDLRODV�PHWiOLFDV�QD�SULPHLUD�IDVH�GH�DYDOLDomR�SDUD�LQGXomR�GH�PXGD�
IRUoDGD�GH�JUXSRV�JHQpWLFRV�GH�JDOLQKDV�QDWXUDOL]DGDV��HP�7HUHVLQD�±�3,��������

*UXSR�*HQpWLFR�� 300��J�� 30)��J�� 30*��J��
$� ���������������D� ����������������E� ���������������D�
%� ���������������D� ���������������DE� ���������������D�
&� ���������������D� ���������������D� ����������������D�
'� ���������������D� ���������������DE� ���������������D�
/HWUDV�GLIHUHQWHV�QD�FROXQD�GLIHUHP�HVWDWLVWLFDPHQWH�HQWUH�VL�SHOR�WHVWH�GH�7XNH\�������

(VVDV� IrPHDV� Mi� KDYLDP� SRU� GLYHUVDV� YH]HV� UHSHWLGR� FKRFRV�� GH� DFRUGR� FRPR� IRL�

REVHUYDGR� SRU�<RXVVDI�	�&KDXGKU\� �������� QR� HQWDQWR�� FRQIRUPH� jV� SUiWLFDV� UHFRPHQGDGDV� SRU�

%DUERVD�HW�DO����������RV�FLFORV�UHSURGXWLYRV�DQXDLV�GDV�PDWUL]HV�IRUDP�DXPHQWDGDV�SHOR�DUWLItFLR�GH�

VXVSHQVmR�LQYROXQWiULD�GRV�FKRFRV��$V�DYHV�HP�DYDOLDomR�WLQKDP�XP�LQWHUYDOR�GH�LGDGH�GH�TXDWUR�

PHVHV��PHVPR�DVVLP�QmR�IRUDP�REVHUYDGDV�HQWUH�RV�JUXSRV�JHQpWLFRV�GLIHUHQoDV�VLJQLILFDWLYDV��S���

������FRP�UHODomR�DRV�SHVRV�GRV�PDFKRV��VHQGR�TXH�R�JUXSR�JHQpWLFR�PDLV�XQLIRUPH�IRL�R�JUXSR�'��

-i�HQWUH�RV�SHVRV�GDV�IrPHDV��RV�JUXSRV�JHQpWLFRV�$�H�&�VH��PRVWUDUDP�HVWDWLVWLFDPHQWH�GLIHUHQWHV��S�

���������RQGH�DV�IrPHDV�GR�JUXSR�&�IRUDP�HP�PpGLD��������PDLV�SHVDGDV�TXH�DV�IrPHDV�GR�JUXSR�

$�� TXH� SRU� VXD� YH]�� PDLV� XQLIRUPHV�� 2V� JUXSRV� %� H� '�� TXH� DSUHVHQWDUDP� SHVRV� PpGLRV�

LQWHUPHGLiULRV�� QmR� VH�PRVWUDUDP�HVWDWLVWLFDPHQWH�GLIHUHQWHV� �S���������GR�JUXSR�$�H�&��(PERUD�

PDLV�SHVDGR�HP�WHUPRV�DEVROXWRV��GHYLGR�D�LQIOXHQFLD�GRV�SHVRV�PpGLRV�GDV�IrPHDV��R�WULR�GR�JUXSR�

JHQpWLFR�&�QmR�VH�PRVWURX�HVWDWLVWLFDPHQWH�GLIHUHQWH�GRV�GHPDLV�JUXSRV��$�TXDVH�XQLIRUPLGDGH�GRV�

SHVRV�DMXGRX�QD�DYDOLDomR�GH�SHVR�PpGLR� LQLFLDO�GRV� ORWHV�H�QR�VHQWLGR�GH�SHUPLWLU�TXH�RV�JUXSRV�

JHQpWLFRV�HP�HVWXGR�SXGHVVHP�DSUHVHQWDU�LQJHVWmR�GH�DOLPHQWRV�GH�IRUPD�GLIHUHQWH���

$V�FDUDFWHUtVWLFDV�H[WHUQDV�GRV�RYRV�UHODWLYDV�D�SHVR�H�WDPDQKR�HVWmR�GLVSRQtYHLV�QD�

7DEHOD����

7DEHOD� ��� 3HVR�PpGLR� �302��� FRPSULPHQWR�PpGLR� �&02�� H� ODUJXUD�PpGLD� �/02�� GRV� RYRV� GH�
JUXSRV�JHQpWLFRV�GH�JDOLQKDV�DORMDGDV�HP�PyGXORV�GH�PXOWLSOLFDomR�QD�SULPHLUD�IDVH�GH�DYDOLDomR�
GH�PXGD�IRUoDGD��HP�7HUHVLQD�±�3,��������

*UXSR�*HQpWLFR�� 302��J�� &02��FP�� /02��FP�� 3URGXWLYLGDGH�
����

$� ����������D� ���������� ���������� ������
%� ����������D� ���������� ���������� ������
&� ����������D� ���������� ���������� �����
'� ����������D� ���������� ���������� ������
/HWUDV�GLIHUHQWHV�QD�FROXQD�GLIHUHP�HVWDWLVWLFDPHQWH�HQWUH�VL�SHOR�WHVWH�GH�7XNH\�������
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,�)HLUD�7HFQROyJLFD�GH�$UUDQMRV�3URGXWLYRV�/RFDLV�GR�0DUDQKmR�
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(QWUH� RV� JUXSRV� JHQpWLFRV� QmR� VH� REVHUYRX�GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH� RV� SHVRV�

GRV� RYRV�� PDLRU� H� PHQRU� GLkPHWUR�� TXH� DSUHVHQWDUDP� YDORUHV� GH� ������ J�� ����� FP� H� ����� FP��

UHVSHFWLYDPHQWH�� (PERUD� FRP� FRHILFLHQWH� GH� YDULkQFLD� GH� �������� WDPEpP� QmR� IRL� REVHUYDGD�

GLIHUHQoD� VLJQLILFDWLYD�� RQGH� D� PpGLD� JHUDO� GH� ������� VH� UHYHORX� PXLWR� EDL[D� HP� WHUPRV� GH�

SURGXWLYLGDGH��0HVPR�HVWDWLVWLFDPHQWH�VHPHOKDQWHV��D�PDLV�EDL[D�SURGXWLYLGDGH�ILFRX�SDUD�R�JUXSR�

JHQpWLFR�&��FRPSRVWR�SRU� IrPHDV�FRP�PDLRU�SHVR��TXH� WDQWR�SRGH�HVWi�YLQFXODGR�D� IDWRUHV�FRPR�

JHQpWLFD�H�REHVLGDGH��

$V�DYHV�GH�PDLRU�SHVR�DSUHVHQWDP�PDLRU�FRQVXPR��H� LVWR� IRL�REVHUYDGR�TXDQGR�RV�

PDFKRV�PDLV�SHVDGRV�LQJHULUDP�PDLV�DOLPHQWR��7DEHOD�����

7DEHOD����&RQVXPR�HVWLPDGR�GRV�PDFKRV��&(0���FRQVXPR�HVWLPDGR�GDV�IrPHDV��&()���FRQVXPR�
PpGLR�SRU�JDLROD��&0*��H�UHODomR�PpGLD�GH�FRQVXPR�FRP�R�SHVR�YLYR�SRU�JDLROD��30*��GH�JUXSRV�
JHQpWLFRV�GH�JDOLQKDV�DORMDGDV�HP�JDLRODV�PHWiOLFDV�QD�SULPHLUD�IDVH�GH�DYDOLDomR�GH�PXGD�IRUoDGD��
HP�7HUHVLQD�±�3,��������

*UXSR�
*HQpWLFR�

&(0�J�� &()�J�� &0*�J�� 30*����

$� ������������D� �����������D� ������������D� ���������D�
%� �����������D� ����������D� ������������D� ���������DE�
&� �����������D� �����������D� ������������D� ���������E�
'� �����������D� �����������D� ������������D� ���������DE�
/HWUDV�GLIHUHQWHV�QD�FROXQD�GLIHUHP�HVWDWLVWLFDPHQWH�HQWUH�VL�SHOR�WHVWH�GH�7XNH\�������

(PERUD�QmR� VH� WHQKD�REVHUYDGR�GLIHUHQoDV�HVWDWtVWLFDV� VLJQLILFDWLYDV� QRV� FRQVXPRV�

GRV�PDFKRV��GDV�IrPHDV�H�GRV�WULRV�HP�DYDOLDomR��S��������R�JUXSR�JHQpWLFR�$�TXH�DSUHVHQWRX�DV�

IrPHDV�PDLV�OHYHV�GXUDQWH�D�SULPHLUD�DYDOLDomR�FRQVXPLX�PDLV�SURSRUFLRQDOPHQWH�FRP�UHODomR�DR�

SHVR�YLYR�GRV� WULRV�TXH�R�JUXSR�JHQpWLFR�&��GDV� IrPHDV�PDLV�SHVDGDV� �7DEHODV���H�����2V�JUXSRV�

JHQpWLFRV�%�H�'�QmR�GLIHULUDP�GH�IRUPD�VLJQLILFDWLYD�GRV�JUXSRV�FLWDGRV��7DO�FRQVXPR�FHUWDPHQWH�

LQIOXLX�QR�DXPHQWR�GH�SHVR�GDV�DYHV�QD�DYDOLDomR�SRVWHULRU��7DEHOD�����9DOH�OHPEUDU�TXH�D�RIHUWD�GH�

DOLPHQWR� � SDUD� RV� JUXSRV� JHQpWLFRV� HQWUH� DV� DYDOLDo}HV� REHGHFHX� WRWDOPHQWH� DR� SHUFHQWXDO�

HQFRQWUDGR�GD�UHODomR�GR�FRQVXPR�H�GR�SHVR�YLYR�GDV�DYHV���

1D� VHJXQGD� DYDOLDomR�� XPD� YH]� UHODFLRQDQGR�VH� FRP� RV� SHVRV� DSUHVHQWDGRV� QD�

SULPHLUD�DYDOLDomR��RV�GDGRV�TXH�FRPS}HP�D�7DEHOD���PRVWUDP�TXH�RV�PDFKRV�GH�WRGRV�RV�JUXSRV�

JHQpWLFRV�DSUHVHQWDUDP�SHVR�PpGLR�GH�����������������J��FRP�UHGXomR�PpGLD��GH�SHVR�HP�FHUFD�GH�

�������HQTXDQWR�TXH�DV�IrPHDV�DR�VH�FRQILUPDU�R�SHVR�PpGLR�GH�����������������J��FRQVWDWRX�VH�

UHGXomR�GH�������H�RV�WULRV�FRP�PpGLD�GH�SHVR�GH�����������������J��UHGX]LUDP�HP���������
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$�UHGXomR�QD�LQJHVWmR�GH�DOLPHQWR�H�D�UHWRPDGD�GD�LQJHVWmR�GH�IRUPD�FRPSHQVDWyULD�

REVHUYDGD�SRU�%HUU\��������LPSOLFRX�SDUD�TXH�REVHUYDVVH�D�SDUWLU�GD�VHJXQGD�DYDOLDomR�D�HVSHUDGD�

XQLIRUPLGDGH� GRV� ORWHV� HP� WHUPRV� GH� SHVR� H� LQJHVWmR� GLHWpWLFD�� FRPR� GHPRQVWUDP� RV� GDGRV�

GLVSRQtYHLV�QDV�7DEHODV������H����

7DEHOD����3HVR�PpGLR�GH�PDFKRV��300���SHVR�PpGLR�GH�IrPHDV��30)��H�SHVR�GH�XP�PDFKR�H�GXDV�
IrPHDV��30*���DORMDGDV�HP�JDLRODV�PHWiOLFDV�QD�VHJXQGD�IDVH�GH�DYDOLDomR�SDUD�LQGXomR�GH�PXGD�
IRUoDGD�GH�JUXSRV�JHQpWLFRV�GH�JDOLQKDV�QDWXUDOL]DGDV��HP�7HUHVLQD�±�3,��������

*UXSR�*HQpWLFR�� 300��J�� 30)��J�� 30*��J��
$� ���������������D� ���������������D� ��������������D�
%� ���������������D� ���������������D� ��������������D�
&� ���������������D� ���������������D� ��������������D�
'� ���������������D� ���������������D� ��������������D�
/HWUDV�GLIHUHQWHV�QD�FROXQD�GLIHUHP�HVWDWLVWLFDPHQWH�HQWUH�VL�SHOR�WHVWH�GH�7XNH\�������

1mR�IRL�REVHUYDGD�D�SHUGD�QRV�SHUFHQWXDLV�HQFRQWUDGRV�SRU�6KLPPXUD�HW�D�� ��������

RQGH�VH�FRQFOXL�TXH� IRL�PDQWLGR�R�EHP�HVWDU�GDV�DYHV�GXUDQWH�H�DSyV�D� LQGXomR�GD�QRYD�SRVWXUD��

1RV�PDFKRV��D�UHGXomR�GH�SHVR�REVHUYDGD��QR�JUXSR�JHQpWLFR��$�GH��������H�QR�JUXSR�JHQpWLFR�%��

R� DFUpVFLPR�GH� ������� QmR� IRL� VXILFLHQWH� SDUD� SURYRFDU� GLIHUHQoDV� HVWDWtVWLFDV� VLJQLILFDWLYDV� �S���

�������VH�PRVWUDUDP�XQLIRUPHV��&RLQFLGHQWHPHQWH��R�JUXSR�JHQpWLFR�PDLV�SHVDGR�H�R�PDLV�OHYH�HP�

WHUPRV� DEVROXWRV� QD� SULPHLUD� DYDOLDomR�� FRPSHQVDUDP� VHXV� SHVRV� H� IRUDP� UHVSRQViYHLV� SHOD�

XQLIRUPLGDGH�REVHUYDGD���

8PD� FRPSHQVDomR� IRL� WDPEpP� REVHUYDGD� HQWUH� DV� IrPHDV�� HQTXDQWR� KRXYH� XP�

DXPHQWR� QR� SHVR� PpGLR� GR� JUXSR� JHQpWLFR� $� HP� WRUQR� GH� ������� TXH� QD� SULPHLUD� DYDOLDomR�

HVWDWLVWLFDPHQWH� VH�PRVWUDUDP�GLIHUHQWHV�GR�JUXSR�JHQpWLFR�&�� HVVH�SRU� VXD�YH]� UHGX]LX� VHX�SHVR�

PpGLR�HP���������3DUD�D�VHJXQGD�DYDOLDomR�RV�JUXSRV�JHQpWLFRV�ILFDUDP�FRPSRVWRV�XQLIRUPHV�VHP�

TXH�KRXYHVVH�TXDOTXHU�GLIHUHQoD�HVWDWtVWLFD�VLJQLILFDWLYD��S���������HQWUH�RV�PHVPRV���

&RP� UHODomR� DRV� WULRV�� DSHQDV� FRP� SHTXHQDV� DOWHUDo}HV� GH� SHVR�� FRP� D� PDLRU�

UHGXomR�VHQGR�REVHUYDGD�QR�JUXSR�JHQpWLFR�&�����������(VVD�FRPSHQVDomR�SHUPLWLX�VH�REWHU�ORWHV�

PDLV�XQLIRUPHV�H�VHP�GLIHUHQoDV�HVWDWtVWLFDV�VLJQLILFDWLYDV��S����������

(P� UiSLGD� DQiOLVH� SRGH�VH� DUJXPHQWDU� TXH� R� YROXPH� GLHWpWLFR� IRUQHFLGR� SDUD� RV�

JUXSRV�JHQpWLFRV�HP�DYDOLDomR�HP�DOJXQV�FDVRV�QmR�VXSULDP�DV�QHFHVVLGDGHV�QXWULFLRQDLV��SRU�LVVR�

JDQKDUDP� SHVR�� HQTXDQWR� TXH� QRXWURV�� RV� TXH� UHGX]LUDP� SHVRV�� R� SURFHGLPHQWR� GH� UHVWULomR�
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,�)HLUD�7HFQROyJLFD�GH�$UUDQMRV�3URGXWLYRV�/RFDLV�GR�0DUDQKmR�
���D����GH�-XQKR�GH������
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DOLPHQWDU� HP� ���� GR� FRQVXPR� YROXQWiULR� SURYRFRX� SHUGD� GH� SHVR�� 7DLV� SURFHGLPHQWRV� IRUDP�

VXJHULGRV�FRPR�DOWHUQDWLYDV�SRU�3HWHN�HW�DO���������H�'XQNOH\�HW�DO����������

7DEHOD����&RQVXPR�HVWLPDGR�GRV�PDFKRV��&(0���FRQVXPR�HVWLPDGR�GDV�IrPHDV��&()���FRQVXPR�
PpGLR�SRU�JDLROD��&0*��H�UHODomR�PpGLD�GH�FRQVXPR�FRP�R�SHVR�YLYR�SRU�JDLROD��30*��GH�JUXSRV�
JHQpWLFRV�GH�JDOLQKDV�DORMDGDV�HP�JDLRODV�PHWiOLFDV�QD�VHJXQGD�IDVH�GH�DYDOLDomR�GH�PXGD�IRUoDGD��
HP�7HUHVLQD�±�3,��������

*UXSR�
*HQpWLFR�

&(0�J�� &()�J�� &0*�J�� 30*����

$� ������������D� ������������D� ������������D� ���������D�
%� ������������D� ����������D� ������������D� ���������D�
&� ������������D� �����������D� ������������D� ���������D�
'� ������������D� �����������D� ������������D� ���������D�
/HWUDV�GLIHUHQWHV�QD�FROXQD�GLIHUHP�HVWDWLVWLFDPHQWH�HQWUH�VL�SHOR�WHVWH�GH�7XNH\�������

2V� WULRV� H�RV�PDFKRV�GH� WRGRV�RV�JUXSRV�JHQpWLFRV�SRU�QmR�GLIHULUHP�HP�SHVR�QDV�

GXDV�DYDOLDo}HV�WDPEpP�QmR�DSUHVHQWDUDP�GLIHUHQoDV�VLJQLILFDWLYDV�GH�FRQVXPR�QDV�PHVPDV��-i�DV�

IrPHDV� GR� JUXSR� $� H� &�� TXH� QD� SULPHLUD� DYDOLDomR�� GLIHULUDP� GH� SHVR�� FRQVXPLUDP� GH� IRUPD�

VHPHOKDQWH�HP�YROXPH�H�GLIHUHQWHV�HP� WHUPRV�UHODWLYRV�FRP�UHODomR�DR�SHVR�YLYR��FRPSHQVDUDP�

VHXV�SHVRV�SDUD�PDLV�RX�SDUD�PHQRV�GH�DFRUGR�FRP�D�RIHUWD�GH�DOLPHQWR�QR�SHUtRGR��1D�7DEHOD���VH�

REVHUYD�FRPR�RFRUUHX�R�FUHVFLPHQWR�QR�UHVXOWDGR�GR�HVWDEHOHFLPHQWR�GRV�QtYHLV�GH�LQJHVWmR�HQWUH�

DV�GXDV�HWDSDV�GH�DYDOLDomR�GH�FRQVXPR�YROXQWiULR���

$�GLIHUHQoD�GH� FRQVXPR�HQWUH� DV� GXDV� DYDOLDo}HV� IRL� VLJQLILFDWLYD� FRP�H[FHomR�GD�

FDWHJRULD� GRV�PDFKRV� QR� JUXSR� JHQpWLFR�$� �7DEHOD� ���� TXH� DSHQDV� WHYH� XP� DXPHQWR� GH� ��������

�7DEHOD�����2V�PDFKRV� IRUDP�VXSHULRUHV�DV� IrPHDV�HP� WHUPRV�GH�FRQVXPR�QD�RUGHP�GH���������

VHQGR� TXH� WDO� FUHVFLPHQWR� IRL� PDLRU� QR� JUXSR� JHQpWLFR� &� FRP� ������� �7DEHOD���� $� UHVWULomR�

DOLPHQWDU� RFRUULGD� HQWUH� DV� GXDV� IDVHV� GH� DYDOLDomR� QmR� SURPRYHX� TXDOTXHU� SHUGD� H� QHP� DWDTXH�

EDFWHULDQR�FRPR�IRL�REVHUYDGR�SRU�+ROW��������H�5LFNH���������

7DEHOD����&UHVFLPHQWR�HP�WHUPRV�DEVROXWRV�GH�FRQVXPR�HVWLPDGR�GRV�PDFKRV��&&(0���GDV�IrPHDV�
�&&()��� FRQVXPR� PpGLR� SRU� JDLROD� �&&0*�� H� R� FUHVFLPHQWR� HP� WHUPRV� DEVROXWRV� GD� UHODomR�
PpGLD�GH�FRQVXPR�FRP�R�SHVR�YLYR�SRU�JDLROD��&30*��GH�JUXSRV�JHQpWLFRV�GH�JDOLQKDV�DORMDGDV�
HP�JDLRODV�PHWiOLFDV�QD�VHJXQGD�IDVH�GH�DYDOLDomR�GH�PXGD�IRUoDGD��HP�7HUHVLQD�±�3,��������
*UXSR� $YDO�� &&(0� &&()� &&0*� &30*�
$� ��� ������������D� �����������E� ������������E� ���������E�

��� ������������D� ������������D� ������������D� ���������D�
%� ��� �����������E� ����������E� ������������E� ���������E�

��� ������������D� ����������D� ������������D� ���������D�
&� ��� �����������E� �����������E� ������������E� ���������E�
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��� ������������D� �����������D� ������������D� ���������D�
'� ��� �����������E� �����������E� ������������E� ���������E�

��� ������������D� �����������D� ������������D� ���������D�
/HWUDV�GLIHUHQWHV�QD�FROXQD�GLIHUHP�HVWDWLVWLFDPHQWH�HQWUH�VL�SHOR�WHVWH�GH�7XNH\�������

7DEHOD����&UHVFLPHQWR�HP�WHUPRV�UHODWLYRV�GH�FRQVXPR�HVWLPDGR�GRV�PDFKRV��&&(0���GDV�IrPHDV�
�&&()���FRQVXPR�PpGLR�SRU�JDLROD��&&0*��H�R�FUHVFLPHQWR�HP�WHUPRV�UHODWLYRV�GD�UHODomR�PpGLD�
GH� FRQVXPR� FRP� R� SHVR� YLYR� SRU� JDLROD� �&30*�� GH� JUXSRV� JHQpWLFRV� GH� JDOLQKDV� DORMDGDV� HP�
JDLRODV�PHWiOLFDV�QD�VHJXQGD�IDVH�GH�DYDOLDomR�GH�PXGD�IRUoDGD��HP�7HUHVLQD�±�3,��������
*UXSR�
*HQpWLFR�

&&(0���� &&()���� &&0*���� &30*����

$� ������ ������ ������ ������
%� ������ ������ ������ ������
&� ������ ������ ������ ������
'� ������ ������ ������ ������

$�FRPSURYDomR�GR�DXPHQWR�GH� LQJHVWmR�GH�DOLPHQWRV�FRPR�IRUPD�GH�FRPSHQVDU�D�

UHVWULomR� RFRUULGD� QmR� WHYH� FRPR� FRQVHTXrQFLD� FUHVFLPHQWRV� VLJQLILFDWLYRV� GRV� QtYHLV� GH� SRVWXUD�

�7DEHOD�����2�SURFHGLPHQWR�GH�LQGXomR�GH�PXGD�LPSOLFRX�HP�PXGDQoDV�GDV�FDUDFWHUtVWLFDV�GH�SHVR�

H�WDPDQKR�GRV�RYRV��QmR�PDQWHQGR�D�XQLIRUPLGDGH�HQWUH�RV�JUXSRV�JHQpWLFRV�REVHUYDGD�QD�SULPHLUD�

DYDOLDomR��7DEHOD�����

7DEHOD� ��� 3HVR�PpGLR� �302��� FRPSULPHQWR�PpGLR� �&02�� H� ODUJXUD�PpGLD� �/02�� GRV� RYRV� GH�
JUXSRV�JHQpWLFRV�GH�JDOLQKDV�DORMDGDV�HP�PyGXORV�GH�PXOWLSOLFDomR�QD�VHJXQGD�IDVH�GH�DYDOLDomR�GH�
PXGD�IRUoDGD��HP�7HUHVLQD�±�3,��������

*UXSR�*HQpWLFR�� 302��J�� &02��FP�� /02��FP�� 3URGXWLYLGDGH�
����

$� ����������E� ��������E� ���������E� ������
%� ���������DE� ��������D� ��������DE� ������
&� ���������E� ��������DE� ��������DE� �����
'� ���������D� ��������D� ��������D� ������
/HWUDV�GLIHUHQWHV�QD�FROXQD�GLIHUHP�HVWDWLVWLFDPHQWH�HQWUH�VL�SHOR�WHVWH�GH�7XNH\�������

7HQGR� VLGR�R�JUXSR�JHQpWLFR�TXH�PDLV� FRPSHQVRX�R�SHVR�QD� VHJXQGD�DYDOLDomR��R�

JUXSR�JHQpWLFR�$�DSUHVHQWRX�RYRV�GH�PHQRU�WDPDQKR�TXDQGR�FRPSDUDGR�FRP�R�JUXSR�JHQpWLFR�'��

TXH� VHPSUH� VH�PDQWHYH� FRP�PDLRU� SHVR� HQWUH� RV� JUXSRV�� DSHVDU� GH� QmR� VHU� WmR� VLJQLILFDWLYD� WDO�

GLIHUHQoD��(VWH�SURFHGLPHQWR�QmR�UHGX]LX�R�QtYHLV�GH�SURGXWLYLGDGH�GH�SRVWXUD�H�R�IDWR�GD�UHWRPDGD�

GD� SRVWXUD� DRV� QtYHLV� QRUPDLV� DQWHULRUHV� H� TXH� D� UHVWULomR� DOLPHQWDU� SRGH� UHVSRQGHU� GH� IRUPD�
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SRVLWLYD� R� UHWRUQR� GD� SRVWXUD� HVWmR� FRQILUPDGRV�� FRQIRUPH� IRL� REVHUYDGR� SRU� 6DGHJKL� 	�

0RKDPPDGL��������H�3HWHN�HW�DO���������

�� &RQFOXV}HV��

2�QtYHO�GH�UHVWULomR�DOLPHQWDU�HVWDEHOHFLGR�SDUD�RV�JUXSRV�JHQpWLFRV�SHUPLWLX�TXH�RV�

PHVPRV� DSUHVHQWDVVHP� RV� VLQWRPDV� GH�PXGDV� H� TXH� IRVVH� UHWRPDGRV� RV� QtYHLV� GH�

SURGXWLYLGDGH�DQWHULRUHV�

2�SHUtRGR�GH�UHVWULomR�H�IDWRUHV�JHQpWLFRV�SRGHP�WHU�LQIOXHQFLDGR�SDUD�TXH�QmR�IRVVH�

HYLGHQFLDGR�GH�IRUPD�VLJQLILFDWLYD�LQFUHPHQWR�GRV�QtYHLV�GH�SURGXWLYLGDGH�

�� 5HIHUrQFLDV�%LEOLRJUiILFDV�

$ERH��3�$�7���%RD�$PSRQVHP��.���2NDQWDK��6�$���%XWOHU�(�$��� 'RUZDUG��3�7���%U\DQW� 0�-���)UHH�

UDQJH� YLOODJH� FKLFNHQV� RQ� WKH� $FFUD� 3ODLQV�� *KDQD�� 7KHLU� KXVEDQGU\� DQG� SURGXFWLYLW\��

7URS��$QLP��+HDOWK�3URG���������������±�����

$66,67$7�9HUVmR�����EHWD���������'LVSRQLYHO�HP�KWWS���ZZZ�DVVLVWDW�FRP��&DSWXUDGR�HP����GH�

PDUoR�GH�������

$SSOHE\�� 0�� &��� -�� $�� 0HQFK�� DQG� %�� 2�� +XJKHV�� ������ 3DJH� ���� LQ� 3RXOWU\� %HKDYLRU� DQG�

:HOIDUH��&$%,�3XEO���:DOOLQJIRUG��2[IRUGVKLUH��8.��

%DUERVD��)�-�9���'LQL]��)�0���&OHPHQWLQR��&�6���0DUWLQV��'�0�� �6LVWHPD�$OWHUQDWLYR�GH�&ULDomR�

GH� $YHV� &DLSLUDV� �6$&$&��� 1~FOHR� GH� PXOWLSOLFDomR� GH� JDOLQKDV� FDLSLUDV�� 7HUHVLQD�� 3,��

(PEUDSD�0HLR�1RUWH��������&LUFXODU�WpFQLFD���

%DUERVD�� )�-�9��� 1DVFLPHQWR�� 0�3�6�&�%��� 'LQL]�� )�0��� 1DVFLPHQWR�� +�7�6��� $UDXMR� 1HWR�� 5�%��

6LVWHPD�$OWHUQDWLYR�GH�&ULDomR�GH�*DOLQKDV�&DLSLUDV��7HUHVLQD��(PEUDSD�0HLR�1RUWH�������

�6LVWHPD�GH�3URGXomR���

%HOO��'�'���+LVWRULFDO�DQG�FXUUHQW�PROWLQJ�SUDFWLFHV�LQ�WKH�8�6��WDEOH�HJJ�LQGXVWU\��3RXOW��6FL�

�����������SS�����±������

%HUU\��:�'��7KH�SK\VLRORJ\�RI�LQGXFHG�PROWLQJ��3RXOW��6FL� �����������SS�����±������

%UDNH�� -��0HFKDQLVPV� RI� DQG�PHWDEROLF� UHTXLUHPHQWV� IRU� FRPSOHWH� DQG� UDSLG� UHSURGXFWLYH�

UHMXYHQDWLRQ�GXULQJ�DQ�LQGXFHG�PROW²D�EULHI�UHYLHZ��2UQLV�6FDQG� �����������SS����±�����
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'XQNOH\��&�� 6��� )ULHQG��7��+���0F5H\QROGV�� -�� /���.LP��:��.���'XQNOH\��.��'����.XEHQD��/�� )���

1LVEHW��'��-���5LFNH��6��&� %HKDYLRU�RI�/D\LQJ�+HQV�RQ�$OIDOID�&UXPEOH�0ROW�'LHWV��3RXOWU\�

VFLHQFH�������0D\��Y������QR����3RXOWU\�6FLHQFH�$VVRFLDWLRQ��S�����������

+ROW��������

.RHONHEHFN�HW�DO�������

.XJRQ]D�'�5��.\DULVLLPD�&�&��,LVD�$��������,QGLJHQRXV�FKLFNHQ�IORFNV�RI�(DVWHUQ�8JDQGD��,��

3URGXFWLYLW\��PDQDJHPHQW�DQG�VWUDWHJLHV�IRU�EHWWHU�SHUIRUPDQFH��9ROXPH�����$UWLFOH�������

5HWULHYHG��0D\�����������IURP�KWWS���ZZZ�OUUG�RUJ�OUUG�����NXJR������KWP�

/ZHODPLUD�-��.LIDUR�*�&���*ZDNLVD�3�������%UHHGLQJ�VWUDWHJLHV�IRU�LPSURYLQJ�SHUIRUPDQFH�RI�

.XFKL� FKLFNHQ� HFRW\SH� RI� 7DQ]DQLD� IRU� SURGXFWLRQ� XQGHU� YLOODJH� FRQGLWLRQV��9ROXPH� ����

$UWLFOH�������5HWULHYHG�0D\�����������IURP��KWWS���ZZZ�OUUG�RUJ�OUUG������OZHO������KWP���

0WDPER��0�0�$�� ,PSURYLQJ� WKH� +HDOWK� DQG� 3URGXFWLYLW\� RI� WKH� 5XUDO� &KLFNHQV� LQ� $IULFD��

3RXOWU\� DV� D� 7RRO� LQ� 3RYHUW\� (UDGLFDWLRQ� DQG� 3URPRWLRQ� RI� *HQGHU� (TXDOLW\�� 7XQH�

/DQGERVNROH��'HQPDUN������������SJ���

0ZDOXVDQ\D��1�$���.DWXOH��$�0���0XWD\RED��6�.���0WDPER��0�0�$���2OVHQ�� -�(���0LQJD��8�0����

3URGXFWLYLW\� RI� /RFDO� &KLFNHQV� XQGHU� 9LOODJH� 0DQDJHPHQW� &RQGLWLRQV�� 7URSLFDO� $QLPDO�

+HDOWK�DQG�3URGXFWLRQ��9ROXPH�����1XPEHU�����6HSWHPEHU��������S����������

3DUN�6�<���.LP�:�.���%LUNKROG�6�*���.XEHQD�/�)���1LVEHW�'�-��DQG�5LFNH�6�&���,QGXFHG�PRXOWLQJ�

LVVXHV�DQG�DOWHUQDWLYH�GLHWDU\�VWUDWHJLHV�IRU�WKH�HJJ�LQGXVWU\�LQ�WKH�8QLWHG�6WDWHV��:RUOG¶V�

3RXOW��6FL��-� �����������SS�����±������

3HWHN��0���*H]HQ��6��6���$OSD\��)���&LELN��5��(IIHFWV�RI�QRQ�IHHG�UHPRYDO�PROWLQJ�PHWKRGV�RQ�HJJ�

TXDOLW\� WUDLWV� LQ� FRPPHUFLDO� EURZQ� HJJ� OD\LQJ� KHQV� LQ� 7XUNH\��7URS�� $QLP�� +HDOWK� 3URG�

�������������±����

5RVWDJQR�HW�DO��������

6DGHJKL��*+���0RKDPPDGL��/��%LWWHU�YHWFK�DV�D�VLQJOH�GLHWDU\�LQJUHGLHQW�IRU�PROW�LQGXFWLRQ�LQ�

OD\LQJ�KHQV��-��$SSO��3RXOW��5HV�����������������
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6DUWLND�7���1RRU��5��5��3URGXFWLRQ�SHUIRUPDQFH�RI�VRPH�ORFDO�FKLFNHQ�JHQRW\SHV�LQ�,QGRQHVLD��

$Q�RYHUYLHZ�� ,QWHUQDWLRQDO�/LYHVWRFN�5HVHDUFK� ,QVWLWXWH� �,/5,���1DLUREL�� ������'LVSRQLYHO� HP�

KWWS���DJWU�LOUL�FJLDU�RUJ�FDVHVWXG\�QRRU�1RRU�KWP��&DSWXUDGR�HP����GH�DEULO�GH�������

6KLPPXUD��7���(JXFKL��<����8HWDNH��.���7DQDND��7��&RPSDULVRQ�RI�EHKDYLRU��SK\VLFDO�FRQGLWLRQ�

DQG�SHUIRUPDQFH�RI�OD\LQJ�KHQV�LQ�IRXU�PROWLQJ�PHWKRGV� $QLPDO�6FLHQFH�-RXUQDO������������

���±�����

:HEVWHU�� $�%�� 3K\VLRORJ\� DQG� EHKDYLRU� RI� WKH� KHQ� GXULQJ� LQGXFHG� PRXOW�� 3RXOWU\� 6FLHQFH

��������������������

<RXVDI�������

<RXVDI�� 0��� &KDXGKU\�� $�6�� +LVWRU\�� FKDQJLQJ� VFHQDULRV� DQG� IXWXUH� VWUDWHJLHV� WR� LQGXFH�

PRXOWLQJ�LQ�OD\LQJ�KHQV��:RUOG
V�3RXOWU\�6FLHQFH�-RXUQDO��9RO������0DUFK����������±����S��


