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5HVXPR� $�LPSOHPHQWDomR�GR�SURFHVVR�GH�FRQYHUVmR�HP�ODUJD�HVFDOD�GD�ELRPDVVD�OLJQRFHOXOyVLFD�
HP�ELRFRPEXVWtYHLV�H�RXWURV�ELRSURGXWRV�HP�ELRUUHILQDULDV�DLQGD�DSUHVHQWD�GHVDILRV� WHFQROyJLFRV��
HVSHFLDOPHQWH�DTXHOHV� UHODFLRQDGRV�DR�SURFHVVR�GH�SUp�WUDWDPHQWR��QR�TXDO� LQLELGRUHV�GDV� UHDo}HV�
ELRTXtPLFDV�VXEVHTXHQWHV�VmR�OLEHUDGRV��FRP�GHVWDTXH�SDUD�RV�FRPSRVWRV�IHQyOLFRV�H�IXUDOGHtGRV��$�
ODYDJHP�GR�EDJDoR�GH�FDQD�GH�Do~FDU�KLGURWpUPLFR�SRGH�VHU�XWLOL]DGD�FRPR�HVWUDWpJLD�PLWLJDGRUD�
GR� HIHLWR� QHJDWLYR� GRV� LQLELGRUHV� VRO~YHLV� GXUDQWH� UHDo}HV� ELRTXtPLFDV� QD� SURGXomR�GH� HWDQRO� GH�
VHJXQGD�JHUDomR���*���(QWUHWDQWR��DLQGD�QmR�Ki�XPD�DQiOLVH�WpFQLFD�GDV�FRQGLo}HV�GHVWH�SURFHVVR�
QHVWD�DSOLFDomR��1HVWH�VHQWLGR��R�HVFRSR�GHVWH�WUDEDOKR�IRL�DYDOLDU�GLIHUHQWHV�SURWRFRORV�GH�ODYDJHP�
H� VHX� LPSDFWR� QDV� UHDo}HV� ELRTXtPLFDV� GH� FRQYHUVmR� GD� FHOXORVH� HP� ELRHWDQRO�� 5HVXOWDGRV�
SUHOLPLQDUHV� PRVWUDUDP� TXH� D� ODYDJHP� VRE� FRQGLo}HV� EUDQGDV� DSUHVHQWRX� JDQKRV� SRVLWLYRV� QR�
UHQGLPHQWR� WDQWR� QD� KLGUyOLVH� HQ]LPiWLFD� TXDQWR� QD� IHUPHQWDomR�� $� PHOKRUD� SURJUHVVLYD� GD�
FRQYHUVmR�GD�KLGUyOLVH�IRL�FRQVWDWDGD�D�PHGLGD�TXH�KRXYH�DXPHQWR�GD�UHPRomR�GH�LQLELGRUHV��1R�
HQWDQWR�� FRQGLo}HV� H[WUHPDV� GH� RSHUDomR�� RX� VHMD�� iJXD� GH� ODYDJHP� RX� DJLWDomR� HP� H[FHVVR��
LPSHGLUDP� D� FDWiOLVH� HQ]LPiWLFD�� $V� FRQFOXV}HV� LQLFLDLV� PRVWUDP� TXH� D� DYDOLDomR� WpFQLFD� GR�
SURFHVVR�GH ODYDJHP�p�FUXFLDO�SDUD�R�SURMHWR�GR�SURFHVVR�GH�ODYDJHP�QD�SURGXomR�GH�HWDQRO��*�QD�
LQG~VWULD�

3DODYUDV�FKDYH� /DYDJHP��5HPRomR�GH� ,QLELGRUHV��&RPSRVWRV�)HQyOLFRV��)XUDOGHtGRV��(WDQRO�GH�
6HJXQGD�*HUDomR���*��
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$EVWUDFW� 7KH� LPSOHPHQWDWLRQ� RI� ODUJH�VFDOH� FRQYHUVLRQ� SURFHVV� RI� OLJQRFHOOXORVLF� ELRPDVV� LQWR�
ELRIXHOV�DQG�RWKHU�ELRSURGXFWV�VWLOO�SUHVHQWV�WHFKQRORJLFDO�FKDOOHQJHV��HVSHFLDOO\�WKRVH�UHODWHG�WR�WKH�
SUH�WUHDWPHQW� SURFHVV�� LQ� ZKLFK� LQKLELWRUV� RI� WKH� VXEVHTXHQW� ELRFKHPLFDO� UHDFWLRQV� DUH� UHOHDVHG��
KLJKOLJKWLQJ� ERWK� SKHQROLF� DQG� IXUDOGHK\GHV� FRPSRXQGV��:DVKLQJ� WKH� K\GURWKHUPDOO\� VXJDUFDQH�
EDJDVVH� FRXOG� EH� XVHG� WR� PLWLJDWH� WKH� QHJDWLYH� HIIHFW� RI� VROXEOH� LQKLELWRUV� GXULQJ� ELRFKHPLFDO�
UHDFWLRQV� LQ� VHFRQG� JHQHUDWLRQ� ��*�� RI� HWKDQRO� SURGXFWLRQ�� 1HYHUWKHOHVV�� DQ� LQYHVWLJDWLRQ� RI�
RSHUDWLRQV� FRQGLWLRQV� VWLOO� XQFOHDU�� ,Q� WKLV� FRQWH[W�� WKH� VFRSH�RI� WKH�SUHVHQW�ZRUN�ZDV� WR� HYDOXDWH�
GLIIHUHQW� SURWRFROV� RI�ZDVKLQJ� WKURXJK� WKHLU� LPSDFW� RQ� FRQYHUVLRQ� RI� FHOOXORVH� WR� HWKDQRO� GXULQJ�
ELRFKHPLFDO� UHDFWLRQV�� 3UHOLPLQDU\� UHVXOWV� HOXFLGDWH� WKDW� ZDVKHG� ELRPDVV� ZLWK� VRIW� RSHUDWLRQ�
FRQGLWLRQV� SUHVHQWHG� SRVLWLYH� JDLQV� LQ� ERWK� HQ]\PDWLF� K\GURO\VLV� DQG� IHUPHQWDWLRQ� \LHOGV��
3URJUHVVLYH�LPSURYHPHQW�RI�K\GURO\VLV�FRQYHUVLRQ�ZDV�REVHUYHG�E\�LQFUHDVLQJ�LQKLELWRUV�UHPRYDO�
GXULQJ�ZDVKLQJ��+RZHYHU�� H[WUHPH� SURFHGXUH� FRQGLWLRQV�� LQ� RWKHU�ZRUGV�� KLJK� DPRXQWV� RI�ZDVK�
OLTXRU�HLWKHU�DJLWDWLRQ�� OHG� WR�QRQH�HQ]\PH�FDWDO\VLV��7KH� LQLWLDO� FRQFOXVLRQV�HQVXUH� WKDW� WHFKQLFDO�
HYDOXDWLRQ� RI� ZDVKLQJ� SURFHVV� LV� FUXFLDO� IRU� SURFHVV� GHVLJQ� RI� ZDVKLQJ� VWHS� LQ� �*� HWKDQRO�
SURGXFWLRQ�IRU�LQGXVWULDO�VLWHV�

.H\ZRUGV��:DVKLQJ��,QKLELWRUV�5HPRYDO��3KHQROLF�&RPSRXQGV��)XUDOGHK\GHV��(WKDQRO�RI�6HFRQG�
*HQHUDWLRQ���*����
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���,QWURGXomR�
,PSOHPHQWDU� R� SURFHVVR� GH� FRQYHUVmR� HP� ODUJD� HVFDOD� GD� ELRPDVVD� OLJQRFHOXOyVLFD� HP�

ELRFRPEXVWtYHLV�H�RXWURV�ELRSURGXWRV�DLQGD�DSUHVHQWD�GHVDILRV�WHFQROyJLFRV��SULQFLSDOPHQWH�DTXHOHV�
UHODFLRQDGRV�j�HWDSD�GH�SUp�WUDWDPHQWR��1HVWD�HWDSD��IUHTXHQWHPHQWH��Ki�D�OLEHUDomR�GH�TXDQWLGDGHV�
HOHYDGDV� GH� LQLELGRUHV� GDV� UHDo}HV� ELRTXtPLFDV� VXEVHTXHQWHV�� FRP� GHVWDTXH� SDUD� RV� FRPSRVWRV�
IHQyOLFRV�H�IXUDOGHtGRV��(P�ELRUUHILQDULDV��HVWUDWpJLDV�SDUD�PLWLJDU�H�RX�EORTXHDU�R�HIHLWR�QHJDWLYR�
GRV�LQLELGRUHV�OLEHUDGRV�QD�HWDSD�GH�SUp�WUDWDPHQWR�GR�PDWHULDO�OLJQRFHOXOyVLFR�VmR�HVVHQFLDLV�SDUD�D�
PLQLPL]DomR�GRV�FXVWRV�DWUHODGRV�j�UHSRVLomR�GH�HQ]LPDV�XWLOL]DGDV�QD�KLGUyOLVH�GRV�FDUERLGUDWRV�H�j�
EDL[D�HILFLrQFLD�GD�IHUPHQWDomR�QD�SURGXomR�GR�ELRHWDQRO��$ UHFRQILJXUDomR�GH�SURFHVVRV�D�SDUWLU�
GD�LPSOHPHQWDomR�GH�WpFQLFDV�GH�SUp�WUDWDPHQWR��GHWR[LILFDomR�GH�LQLELGRUHV�VRO~YHLV�RX�HPSUHJR�
GH� DJHQWHV� DWHQXDGRUHV�� EORTXHDGRUHV� GD� OLJQLQD� LQVRO~YHO� VmR� DOJXQV� H[HPSORV� GH� HVWUDWpJLDV�
VXJHULGDV�SDUD�FRQWULEXLU�SDUD�D�YLDELOLGDGH�GDV�ELRUUHILQDULDV�FRP�SURGXomR�GH�SULPHLUD�H�VHJXQGD�
JHUDomR�LQWHJUDGDV���*��*���.LP��������

$�UHPRomR�GH�LQLELGRUHV�VRO~YHLV�SUHVHQWHV�QD�ELRPDVVD�SRU�ODYDJHP��SRU�H[HPSOR��p�XPD�
HVWUDWpJLD�SDUD�PLWLJDU�R�HIHLWR�GH�LQLELomR�QDV�HQ]LPDV�H�WDPEpP�QD�OHYHGXUD�6��FHUHYLVLDH GXUDQWH�
D�KLGUyOLVH�HQ]LPiWLFD�H�IHUPHQWDomR�DOFRyOLFD��UHVSHFWLYDPHQWH���$WXDU�QD�SUHSDUDomR�GD�ELRPDVVD�
LQVHULQGR�D�HWDSD�GH� ODYDJHP�D�TXHQWH� ����&���7HPSHUDWXUD������&��GR�PDWHULDO� OLJQRFHOXOyVLFR�
DSyV�R�SUp�WUDWDPHQWR�UHVXOWRX�QR�GREUR�GH�HILFLrQFLD�GD�VDFDULILFDomR�QD�KLGUyOLVH�HQ]LPiWLFD�HP�
HVWXGRV� UHDOL]DGRV� SRU� .LP� HW� DO�� �������� $� PHVPD� HVWUDWpJLD� OHYRX� j� DOWD� VROXELOL]DomR� GH�
LQLELGRUHV��FRPR�RV�IHQyOLFRV�H�IXUDOGHtGRV��QR�OLFRU�GD�ODYDJHP�D�TXHQWH�GD�ELRPDVVD�SUp�WUDWDGD�
SRU�H[SORVmR�D�YDSRU��.LP HW�DO���������� �$SHVDU�GH�KDYHU�GLIHUHQWHV�RSo}HV�GH�URWDV�GH�SURFHVVR�
SDUD� VROXFLRQDU� R� HIHLWR� QHJDWLYR� GD� SUHVHQoD� GH� LQLELGRUHV� QRV� ELRSURFHVVRV� HQYROYLGRV� QD�
SURGXomR�GR�HWDQRO��*��/L�H�=KHQJ��.LP���������DLQGD�QmR�Ki�HVWXGRV�TXH�IRUQHoDP�PpWULFDV�SDUD�
GLVFULPLQDU�TXDLV�URWDV�GH�SURFHVVR�VHULDP�PDLV�DGHTXDGDV�GR�SRQWR�GH�YLVWD�WpFQLFR�GR�SURFHVVR�GH�
ODYDJHP�QR�kPELWR�LQGXVWULDO��

1HVWH� VHQWLGR�� D� DYDOLDomR� GD� YLDELOLGDGH� WpFQLFD� GH� GLIHUHQWHV� FRQGLo}HV� GH� RSHUDomR� GR�
SURFHVVR� GH� ODYDJHP� WRUQD�VH� FUXFLDO� SDUD� D� IXWXUD� DSOLFDomR� QD� LQG~VWULD� GHVWD� HWDSD� GXUDQWH� D�
SURGXomR�GH�HWDQRO��*��$�ILP�GH�HVWDEHOHFHU�D�FRQGLomR�GH�RSHUDomR�GD�ODYDJHP�UHVSRQViYHO�SHOR�
PDLRU� DXPHQWR� QD� HILFLrQFLD� GDV� UHDo}HV� ELRTXtPLFDV� GXUDQWH� D� SURGXomR� GH� HWDQRO� �*�� GRLV�
SURFHVVRV� GH� ODYDJHP� IRUDP� FRPSDUDGRV�� 2� LPSDFWR� QRV� UHQGLPHQWRV� GH� KLGUyOLVH� HQ]LPiWLFD� H�
IHUPHQWDomR� GHYLGR� j� UHPRomR� GD� OLJQLQD� VRO~YHO� GD� ELRPDVVD� IRL� DYDOLDGR� SDUD� FRQGLo}HV� GH�
ODYDJHP�EUDQGDV�H�VHYHUDV�

���0DWHULDLV�H�0pWRGRV
����3URFHVVRV�GD�3URGXomR�GH�(WDQRO��*
�������3Up�WUDWDPHQWR�H�/DYDJHP

2�EDJDoR�GH�FDQD�GH�Do~FDU� LQ�QDWXUD��,SLUDQJD�$JURLQGXVWULDO��8QLGDGH�'HVFDOYDGR�� 63��
%UDVLO��IRL�VHFR�DWp��DSUR[LPDGDPHQWH������GH�XPLGDGH��7a���&���PRtGR�QR�PRLQKR�GH�IDFDV�H��HP�
VHJXLGD��SHQHLUDGD��UHVXOWDQGR�HP�SDUWtFXODV�FRP�GLkPHWUR�LQIHULRU�D���PP��SHQHLUD�GH����0HVK���2�
SUp�WUDWDPHQWR�KLGURWpUPLFR�GR�EDJDoR�IRL�UHDOL]DGR�QR�UHDWRU�GH��/�GD�3DUU�,QVWUXPHQWV �0RGHOR�
������ SRU� ���PLQXWRV�� D� ���� �&� H� ����GH� VyOLGRV� GH� EDJDoR�GH� FDQD�GH�Do~FDU� VHFR� �P�P���$R�
ILQDO��D�IUDomR�OtTXLGD�IRL�VHSDUDGD�SRU�ILOWUDomR�VLPSOHV�

$� ELRPDVVD� IRL� ODYDGD� HP� EDWHODGDV� D� ��� �&� DSyV� R� SURFHVVR� GH� ILOWUDomR�� &RQGLo}HV�
H[WUHPDV� GH� ODYDJHP� IRUDP� FRQVLGHUDGDV� QR� SULPHLUR� SURWRFROR� �/$9�ï��� FDGD� HVWiJLR� GXURX� ���
PLQXWRV�VRE�DJLWDomR�GH��������USP��WRWDOL]DQGR���HWDSDV�FRP����GH�VyOLGRV�SRU�HWDSD��JDUDQWLQGR�
D�HVWDELOL]DomR�GR�S+�GR�ILOWUDGR��-i�SDUD�R�VHJXQGR�SURWRFROR��/$9�ð���FRQVLGHUDUDP�VH�FRQGLo}HV�
GH�ODYDJHP�DPHQDV��KRPRJHQHL]DomR�SRU�WHPSR�LQIHULRU�D���PLQXWR������VyOLGRV�HP�FDGD�XP�GR���
HVWiJLRV�GH�ODYDJHP��2V�H[SHULPHQWRV�IRUDP�UHDOL]DGRV�HP�WULSOLFDWD�

�������+LGUyOLVH�(Q]LPiWLFD
1D�HWDSD�GH�KLGUyOLVH� IRUDP� WHVWDGRV�D�FHOXORVH�FRPHUFLDO� �6ROND�)ORF����R�EDJDoR� WUDWDGR�
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KLGURWHUPLFDPHQWH�H�R�EDJDoR�WUDWDGR�H�ODYDGR��7ULSOLFDWDV�GH�H[SHULPHQWRV�IRUDP�FRQGX]LGDV�HP�
DJLWDGRU� RUELWDO� SRU� ��K� D� ���� USP�� ���&�� ���� VyOLGRV� �P�P�� H� ��� )38� GH� &HOOLF� &7HF��
�1RYR]\PHV� SRU�JUDPD�GH�EDJDoR�VHFR�QR�WDPSmR�FLWUDWR�GH�VyGLR�����P0��S+ ������$�DWLYLGDGH�
GR�H[WUDWR�HQ]LPiWLFR�FRPHUFLDO�XWLOL]DGR�IRL�GH�����)38��P/��*KRVH��������6OXLWHU HW�DO����������

�������)HUPHQWDomR�$OFRyOLFD
$�IHUPHQWDomR�DOFRyOLFD�IRL�UHDOL]DGD�D����&������USP�H����J�/��EDVH�VHFD��GH�OHYHGXUD�6��

FHUHYLVLDH HP�HUOHQPH\HUV� FRP����P/�GH�PHLR� UHDFLRQDO� �)OHLVFKPDQQ���%UDVLO�� �6RQHJR�HW� DO���
�������

$�SHUIRUPDQFH�GD�SURGXomR�GH�HWDQRO�D�SDUWLU�GDV�ELRPDVVDV�ODYDGDV�IRUDP�FRPSDUDGDV�FRP�
D�QmR�ODYDGD�FDOFXODQGR�VH�D�SURGXWLYLGDGH�YROXPpWULFD��3��SHOD�UD]mR�HQWUH�D�FRQFHQWUDomR�ILQDO�GH�
HWDQRO��J�/��H�R�WHPSR�WRWDO��K��

�����&DUDFWHUL]DomR�GD�)UDomR�/tTXLGD
$SyV� ILOWUDomR� �����PP��� RV� Do~FDUHV� UHGXWRUHV� WRWDLV� �$57�� IRUDP� TXDQWLILFDGRV� SHOR�

PpWRGR�GR iFLGR�GLQLWURVVDOLFtOLFR��'16���0LOOHU���������$�TXDQWLILFDomR�GH�OLJQLQD�VRO~YHO�HP�S+�
iFLGR� �/6$�� EDVHRX�VH� QR� SURWRFROR� GR� ³1DWLRQDO� 5HQHZDEOH� (QHUJ\� /DERUDWRU\� �86$�´� FRP
DEVRUEkQFLD� PHGLGD� QR� FRPSULPHQWR� GH� RQGD� GH� ���� QP� �(VSHFWURIRW{PHWUR� 7KHUPR� )LVKHU�
6FLHQWLILF�� PRGHOR� *HQHV\V� ���6�� H� DEVRUWLYLGDGH� SDGUmR� � �� LJXDO� D� ��� /��J�FP�� �6OXLWHU HW� DO���
�������$�TXDQWLILFDomR�GH JOLFRVH��*/,��H� HWDQRO��(W2+��IRUDP�UHDOL]DGDV�SRU�+3/&�5,'�� 6OXLWHU
HW�DO����������8WLOL]RX�VH�D�FROXQD�5H]H[70�52$�2UJDQLF�$FLG��+�������3KHQRPHQH[�������FP�[�
��� PP���QD�WHPSHUDWXUD�GH�����&�FRP�GHWHFWRU��GH�tQGLFH�GH�UHIUDomR��5HIUDFWLYH�,QGH[�'HWHFWRU��
5,'���)DVH�PyYHO� LVRFUiWLFD�GH�iFLGR�VXOI~ULFR ͷ��Ǥ 2�WHPSR�GH�UHWHQomR�FRQVLGHUDGR�IRL�GH����
PLQXWRV��$�YD]mR�GD� FROXQD� IRL�PDQWLGD� FRQVWDQWH� HP�����P/�PLQ��$SyV� D� DTXLVLomR� GRV� GDGRV��
FRQVLGHURX�VH� R� HTXLOtEULR� GH� ���PLQ�� 2V� FRPSRQHQWHV� TXtPLFRV� XWLOL]DGRV� FRPR� SDGU}HV� IRUDP�
FRPSUDGRV�GD�6LJPD�$OGULFK��

���5HVXOWDGRV�H�'LVFXVVmR
$PERV� RV� SURWRFRORV� GH� ODYDJHP� IRUDP� HILFLHQWHV� QD� UHPRomR� GH� LQLELGRUHV� VRO~YHLV� GR�

EDJDoR�KLGURWpUPLFR��$�UHPRomR�GRV� LQLELGRUHV� WRWDLV�� UHSUHVHQWDGR�SHOD� OLJQLQD�VRO~YHO� �/6$���H�
GRV� Do~FDUHV� UHGXWRUHV� WRWDLV� �$57�� HVWi� DSUHVHQWDGD� QRV� EDODQoRV� GH� PDVVD� GH� FDGD� HWDSD� GH�
ODYDJHP�GD�)LJXUD���

�$� �%�
)LJXUD� ��� &RPSRVLomR�PiVVLFD� GRV� ILOWUDGRV� �)L

/$9�� ³�´� RX� ³�´�� QDV� HWDSDV� �L�� GH� ODYDJHP� QD�
DERUGDJHP����$��H����%�
�%DVH�GH�&iOFXOR��J������J�GH�EDJDoR�LQ�QDWXUD�QR�LQtFLR�GR�SURFHVVR��
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$SyV� R� SURFHVVR� GH� ODYDJHP� D� ELRPDVVD� IRL� KLGUROLVDGD� SRU� HQ]LPDV� SDUD� OLEHUDomR� GRV�
Do~FDUHV� VRO~YHLV�� (PERUD� D� /$9�ï� WHQKD� UHPRYLGR� D� WRWDOLGDGH� GH� LQLELGRUHV� DR� ILQDO� GR� VH[WR�
HVWiJLR��)LJXUD���±$���HVWH�SURFHVVR�OHYRX�DR�EORTXHLR�GD�FDWiOLVH�HQ]LPiWLFD�PHVPR�HP�FRQGLo}HV�
GH�KLGUyOLVH�VRE�PHQRU�FDUJD�GH�VyOLGRV�H�RX�PDLRU�FRQFHQWUDomR�GH�HQ]LPDV��$�FDXVD�GHVWH�HIHLWR�
SRGH�HVWDU�UHODFLRQDGD�FRP�PXGDQoDV�QD�PRUIRORJLD�GD�ELRPDVVD�GXUDQWH�D�ODYDJHP��(VSLULWR�6DQWR
HW�DO����������

-i� R� VHJXQGR� SURWRFROR� GH� ODYDJHP� �/$9�ð�� DOpP� GH� UHPRYHU� RV� LQLELGRUHV�� LPSDFWRX�
SRVLWLYDPHQWH� QD� KLGUyOLVH� HQ]LPiWLFD�� 2V� SHUILV� WHPSRUDLV� GD� FRQFHQWUDomR� GH� JOLFRVH� H� HWDQRO�
IRUDP�DIHULGRV�SDUD�R�KLGUROLVDGR�DGYLQGR�GD� ODYDJHP�GR�EDJDoR�GH�FDQD�GH�Do~FDU�FRP�Pi[LPD�
UHPRomR�GH�LQLELGRUHV�VRO~YHLV��/$9�ð�FRP���HVWiJLRV���2V�UHVXOWDGRV�IRUDP�DSUHVHQWDGRV�QD�)LJXUD�
��

)LJXUD� ��� 3HUILO� WHPSRUDO� GR� FRQVXPR� GH� JOLFRVH� H� IRUPDomR� GH� HWDQRO� QD� IHUPHQWDomR� FRP� 6��
FHUHYLVLDH SDUD� R� KLGUROLVDGR� GD� FHOXORVH� FRPHUFLDO�� EHP� FRPR� GR� EDJDoR� KLGURWpUPLFR� ODYDGR�
�/$9�ð�FRP���HVWiJLRV��H�QmR�ODYDGR�

-i�D�WD[D�GH�SURGXomR�GH�HWDQRO�WHYH�XP�DXPHQWR�DLQGD�PDLV�VLJQLILFDWLYR��FKHJDQGR�D�a����
DR� FRQVLGHUDU� R� EDJDoR� ODYDGR� VRE� FRQGLo}HV� DPHQDV� �/$9�ð�� 3 ����� J�/�K�� HP� UHODomR� DR� QmR�
ODYDGR��3 �����J�/�K���2�DXPHQWR�GH�����QD�SURGXWLYLGDGH�IRL�FRQVHTXrQFLD�GLUHWD�GR�JDQKR�QD�
FRQYHUVmR�GH�KLGUyOLVH�GR�EDJDoR�ODYDGR��(VWH�HIHLWR�SRGH�VHU�GHFLVLYR�QD�YLDELOLGDGH�HFRQ{PLFD�GD�
ELRUUHILQDULD�LQWHJUDGD�SDUD�SURGXomR�GH�HWDQRO�GH�SULPHLUD�H�VHJXQGD�JHUDomR���*��*���/RQJDWL HW�
DO�����������$VVLP�VHQGR��R�SURFHVVR�GH�ODYDJHP�GD�ELRPDVVD�WRUQD�VH�XPD�RSomR�GH�URWD�IDFWtYHO�
WHFQLFDPHQWH�FRP�LPSDFWR�SRVLWLYR�QRWiYHO�QD�SURGXomR�GR�ELRHWDQRO�

���&RQFOXV}HV
$�RWLPL]DomR�GD�SURGXomR�GH� HWDQRO��*�D�SDUWLU� GDV� FRQGLo}HV�GH�RSHUDomR�DGHTXDGDV�GR�

SURFHVVR�GH� ODYDJHP�p�FUXFLDO�SDUD�YLDELOL]DU�D� UHPRomR�HILFD]�GH� LQLELGRUHV� VRO~YHLV�FRP�JDQKR�
QDV� FRQYHUV}HV� GH� KLGUyOLVH� HQ]LPiWLFD� H� IHUPHQWDomR� DOFRyOLFD�� YLVWR� TXH� HVWDV� SRGHP� LPSDFWDU�
SRVLWLYD�RX�QHJDWLYDPHQWH�QD�FRQYHUVmR�JOREDO�GR�SURFHVVR�HP�ELRUUHILQDULDV��*��*�

$JUDGHFLPHQWRV
2V� DXWRUHV� DJUDGHFHP� DR� 3URJUDPD� GH� 3yV�JUDGXDomR� HP� (QJHQKDULD� 4XtPLFD� GD�

8QLYHUVLGDGH� )HGHUDO� GH� 6mR� &DUORV� �33*(4�8)6&DU��� j� )XQGDomR� GH� $PSDUR� j� 3HVTXLVD� GR�
(VWDGR�GH�6mR�3DXOR��)$3(63��SHOD�FRQFHVVmR�GD�EROVD�GH�GRXWRUDGR��SURFHVVR����������������H�
WDPEpP�SHOR�DSRLR�ILQDQFHLUR�GDV�DJrQFLDV�GH�IRPHQWR�)$3(63��SURFHVVR�WHPiWLFR���������������
%,2(1���&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU�± %UDVLO��&$3(6��FyGLJR�
GH�ILQDQFLDPHQWR������H�&RQVHOKR�1DFLRQDO�GH�'HVHQYROYLPHQWR�&LHQWtILFR�H�7HFQROyJLFR��&13T��
SURFHVVR����������������



���

5HIHUrQFLDV
(63,5,72�6$172��0���HW�DO��6WUXFWXUDO�DQG�FRPSRVLWLRQDO�FKDQJHV�LQ�VXJDUFDQH�EDJDVVH�VXEMHFWHG�

WR� K\GURWKHUPDO� DQG� RUJDQRVROY� SUHWUHDWPHQWV� DQG� WKHLU� LPSDFWV� RQ� HQ]\PDWLF� K\GURO\VLV��
,QGXVWULDO� &URSV� DQG� 3URGXFWV�� Y�� ����� S� ������� ������������ ������ ,661� �����������
'LVSRQtYHO�HP����KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6���������������� !��

.,0�� '�� 3K\VLFR�&KHPLFDO� &RQYHUVLRQ� RI� /LJQRFHOOXORVH�� ,QKLELWRU� (IIHFWV� DQG� 'HWR[LILFDWLRQ�
6WUDWHJLHV��$�0LQL�5HYLHZ��0ROHFXOHV��Y������Q�����S��������������,661������������'LVSRQtYHO�
HP����KWWS���ZZZ�PGSL�FRP������������������� !��

.,0��<�� HW�DO��)UDFWLRQDWLRQ�RI�FHOOXODVH�DQG�IHUPHQWDWLRQ�LQKLELWRUV�IURP�VWHDP�SUHWUHDWHG�PL[HG�
KDUGZRRG��%LRUHVRXU�7HFKQRO��Y����������������������

/,��;��� =+(1*��<�� /LJQLQ�HQ]\PH� LQWHUDFWLRQ��0HFKDQLVP��PLWLJDWLRQ� DSSURDFK��PRGHOLQJ�� DQG�
UHVHDUFK�SURVSHFWV��Q�������������(OHFWURQLF�������

/21*$7,��$��$�� � HW� DO��'HILQLQJ� UHVHDUFK�	�GHYHORSPHQW� SURFHVV� WDUJHWV� WKURXJK� UHWUR�WHFKQR�
HFRQRPLF� DQDO\VLV�� 7KH� VXJDUFDQH� ELRUHILQHU\� FDVH��%LRUHVRXUFH� 7HFKQRORJ\�� Y�� ����� S�� �����
������������ ������ ,661� ����������� 'LVSRQtYHO� HP�� ��
KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6���������������� !��

0,//(5�� *�� /�� 8VH� RI� 'LQLWURVDOLF\OLF� $FLG� 5HDJHQW� IRU� 'HWHUPLQDWLRQ� RI� 5HGXFLQJ� 6XJDU��
$QDO\WLFDO�&KHPLVWU\��Y������Q�����S���������������������������� ,661������������'LVSRQtYHO�
HP����KWWSV���GRL�RUJ���������DF�����D��� !��

6/8,7(5�� $�� � HW� DO��'HWHUPLQDWLRQ� RI� 6WUXFWXUDO &DUERK\GUDWHV� DQG� /LJQLQ LQ� %LRPDVV��
1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\��86$������


