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5HVXPR
$V�DJURLQG~VWULDV�IDPLOLDUHV�VXUJLUDP�SDUD�DSURYHLWDU�R�H[FHGHQWH�TXH�QmR�p�FRPHUFLDOL]DGR�H��
MXQWDPHQWH�D�LVWR�ID]HU�IUHQWH�j�FRQMXQWXUD�GHVIDYRUiYHO�GRV�SUHoRV�GRV�SURGXWRV�DJUtFRODV��(ODV�
GLIHUHQFLDP�VH� GDV� DJURLQG~VWULDV� WUDGLFLRQDLV� SRU� XWLOL]DU� H[FOXVLYDPHQWH� D� PmR�GH�REUD�
IDPLOLDU� QD� SURGXomR� H� WUDQVIRUPDomR� GRV� SURGXWRV�� DJUHJDQGR� YDORU� DR� SURGXWR� ILQDO��$� /HL�
)HGHUDO� QR ��������GH� ��� GH� MXQKR� GH� ������ GHWHUPLQRX� TXH� QR�PtQLPR�����GD� FRPSUD� GRV�
SURGXWRV� GD� PHUHQGD� HVFRODU� GHYHULDP� VHU� RULXQGRV� GD� DJULFXOWXUD� IDPLOLDU� H� D� SUHIHLWXUD�
PXQLFLSDO�H�RV�DJULFXOWRUHV�GH�)UDQFLVFR�%HOWUmR�DGHULUDP�j�OHJLVODomR��'HVWD�IRUPD��REMHWLYRX�
VH� DYDOLDU� D� TXDOLGDGH� VDQLWiULD� GRV� SURGXWRV� GH� SDQLILFDomR� IRUQHFLGRV� SRU� DJURLQG~VWULDV�
IDPLOLDUHV�SDUD�D�PHUHQGD�HVFRODU��DWUDYpV�GH�DQiOLVH�PLFURELROyJLFD��3DUDOHODPHQWH�D� LVWR�� IRL�
DSOLFDGR�XP� WUHLQDPHQWR�GH�ERDV�SUiWLFDV�GH� IDEULFDomR� �%3)�� H� HODERUDGR�R�PDQXDO�GH� ERDV�
SUiWLFDV� SDUD� FDGD� XPD� GDV� DJURLQG~VWULDV�� $V� DPRVWUDV� IRUDP� DQDOLVDGDV� DQWHV� H� DSyV� R�
WUHLQDPHQWR� GH� %3)�� 2V� UHVXOWDGRV� GDV� DQiOLVHV� PLFURELROyJLFDV� PHOKRUDUDP� TXDQGR�
FRPSDUDGRV j DYDOLDomR�GR�SULPHLUR�H�GR�VHJXQGR�ORWH��,VWR�IRL�SRVVtYHO�DWUDYpV�GR�WUHLQDPHQWR�
GH� %3)� PLQLVWUDGR� DRV� SURGXWRUHV�� $� LPSODQWDomR� GDV� %3)� QDV� DJURLQG~VWULDV� PRVWURX�VH�
HILFLHQWH��SRLV�PHOKRURX�D�TXDOLGDGH�PLFURELROyJLFD�GRV�SURGXWRV�RIHUHFLGRV�j�PHUHQGD�HVFRODU�
3DODYUDV�FKDYH� ERDV�SUiWLFDV�GH�IDEULFDomR��PLFUR�RUJDQLVPRV��TXDOLGDGH�
$EVWUDFW
7KH�IDPLO\�DJUR�LQGXVWULHV KDYH�HPHUJHG�WR�WDNH�DGYDQWDJH�RI�WKH�VXUSOXV�WKDW�LV�QRW�PDUNHWHG�
DQG�DORQJ�WR�LW�FRSH�ZLWK�WKH�XQIDYRUDEOH�VLWXDWLRQ�RI�DJULFXOWXUDO�SURGXFWV¶�SULFHV���7KH\�GLIIHU�
IURP�WUDGLWLRQDO�DJUR�LQGXVWULHV�IRU�XVH�RQO\�IDPLO\�PDQSRZHU�LQ�WKH�SURGXFW¶V�SURGXFWLRQ�DQG�
SURFHVVLQJ�� DGGLQJ� YDOXH� WR� WKH� ILQDO� SURGXFW�� 7KH� )HGHUDO� /DZ� ������� RI� -XQH� ��WK�� ������
GHWHUPLQHG�WKDW�DW� OHDVW�����RI� WKH�SXUFKDVH�RI�VFKRRO�PHDOV�SURGXFWV�VKRXOG�EH�IURP�IDPLO\�
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IDUPLQJ�DQG�ZLWK�WKH�DFFHVVLRQ�RI�WKH�PXQLFLSDO�JRYHUQPHQW�DQG�IDUPHUV�RI�)UDQFLVFR�%HOWUDR�
MRLQHG�WKH�ODZ��7KXV��WKLV�VWXG\�DLPHG�WR�DVVHVV�WKH�VDQLWDU\�TXDOLW\�RI�EDNHG�SURGXFWV�SURYLGHG�
E\�IDPLO\�DJUR�LQGXVWULHV IRU�VFKRRO�PHDOV��WKURXJK�PLFURELRORJLFDO�DQDO\VLV��3DUDOOHO�WR�WKLV��D�
JRRG�PDQXIDFWXULQJ�SUDFWLFHV� WUDLQLQJ�ZDV�DSSOLHG�DQG�WKH�JRRG�SUDFWLFHV�PDQXDO��*30��ZDV�
GHYHORSHG� IRU� HDFK� DJULEXVLQHVVHV�� 7KH� VDPSOHV� ZHUH� DQDO\]HG� EHIRUH� DQG� DIWHU� WKH� *30�
WUDLQLQJ��7KH�UHVXOWV�RI�WKH�PLFURELRORJLFDO�DQDO\]HV�LPSURYHG�ZKHQ�FRPSDUHG�ZLWK�HYDOXDWLRQ
RI� WKH� ILUVW� DQG� VHFRQG� EDWFK�� 7KLV� ZDV� SRVVLEOH� WKURXJK� WKH� *30� WUDLQLQJ� SURYLGHG� WR�
SURGXFHUV��7KH� LPSOHPHQWDWLRQ�RI�*30� LQ�DJULEXVLQHVVHV�ZDV�HIILFLHQW�� VLQFH� LW� LPSURYHV� WKH�
PLFURELRORJLFDO�TXDOLW\�RI�WKH�SURGXFWV�RIIHUHG�WR�VFKRRO�PHDOV�
.H\ZRUGV� JRRG�PDQXIDFWXULQJ�SUDFWLFHV��PLFURRUJDQLVPV��TXDOLW\�

,1752'8d­2�
$� VRFLHGDGH� FDGD� YH]� PDLV� LQVDFLiYHO� SRU� LQIRUPDo}HV� VREUH� D� RULJHP� GRV�

SURGXWRV��GR�SURFHVVR�GH�IDEULFDomR��GR�UHVSHLWR�DR�PHLR�DPELHQWH�H�GH�VXDV�LQWHUIDFHV��
YHP� SURSLFLDQGR� DR� FRQVXPLGRU� XP� FRQFHLWR� PDLV� JHQpULFR� GR� EHP� TXH� HOH� HVWi�
DGTXLULQGR��'HVWD�PDQHLUD�� p� QHFHVViULR� HQWHQGHU� TXH� D� HVWUDWpJLD� GH�PDUNHWLQJ� D� VHU�
DGRWDGD�p�D�YDORUL]DomR�GR�SURFHVVR�IDPLOLDU�GH�REWHQomR�GRV�SURGXWRV��$�DJURLQG~VWULD�
IDPLOLDU� FRQVHJXH� FULDU� FRP� R� FRQVXPLGRU� XPD� UHODomR� PDLV� HVWUHLWD� QR� GHFRUUHU� GD�
FDGHLD�GH�DJURLQGXVWULDOL]DomR��HQIRFDQGR�XP�FRQFHLWR�GH�TXDOLGDGH��FRP�FDWHJRUL]DomR�
GRV� SURGXWRV�� IRUWDOHFHQGR� RV�PHUFDGRV� ORFDLV� GD� DJULFXOWXUD� IDPLOLDU� FRPR�HVWUDWpJLD�
SDUD�R�GHVHQYROYLPHQWR�UHJLRQDO�H�IRUWDOHFLPHQWR�GD�DJULFXOWXUD�����

$V�DJURLQG~VWULDV�VXUJLUDP�GH�XPD�FRQVWDWDomR�GRV�SURGXWRUHV�UXUDLV�GH�TXH�VXD�
SURGXomR�JHUDYD�H[FHGHQWH�TXH�DFDEDYD�VHQGR�GHVFDUWDGR��VLJQLILFDQGR�SHUGD��,QLFLRX�
VH�� DVVLP�� XP� SURFHVVR� GH� WUDQVIRUPDomR� GDV� VREUDV� GD� SURGXomR�� WRUQDQGR�D� PDLV�
YLiYHO� H� OXFUDWLYD�� 'HSRLV� GH� WUDQVIRUPDGRV�� RV� SURGXWRV� VmR� FRPHUFLDOL]DGRV� SHORV�
SUySULRV�SURGXWRUHV��DVVLP��GLYHUVLILFDQGR�UHQGD�H�DJUHJDQGR�YDORU�j�SURGXomR�����

$� DJURLQG~VWULD� p� XP� GRV� SULQFLSDLV� VHJPHQWRV� GD� HFRQRPLD� EUDVLOHLUD�� FRP�
LPSRUWkQFLD�WDQWR�QR�DEDVWHFLPHQWR�LQWHUQR�FRPR�QR�GHVHPSHQKR�H[SRUWDGRU�GR�%UDVLO��
1D�GpFDGD�GH�������D�DJURLQG~VWULD�FKHJRX�D�FRQWULEXLU�FRP�����GDV�YHQGDV�H[WHUQDV�
EUDVLOHLUDV������ ,PSXOVLRQDGD�SRU�YDQWDJHQV�FRPSDUDWLYDV�H�SHOD�GHPDQGD�GRPpVWLFD�GRV�
SDtVHV�HPHUJHQWHV�HP�JHUDO��D�DJURLQG~VWULD�EUDVLOHLUD�FRQVROLGRX�VH�FRPR�XPD�GDV�PDLV�
HILFLHQWHV�GR�PXQGR�QD�~OWLPD�GpFDGD�H�GHYHUi�DPSOLDU�VHX�SURWDJRQLVPR�DWp�������,VWR�
GHYHUi�RFRUUHU�HP�PHQRU�YHORFLGDGH��PDV�FRP�JDQKRV�GH�PHUFDGR�HP�TXDVH� WRGDV�DV�
SULQFLSDLV�FDGHLDV�SURGXWLYDV�����

$�DWLYLGDGH�DJUtFROD�YHP�VH�PRGLILFDQGR�DWUDYpV�GRV�VpFXORV�H�QmR�p�PDLV�XPD�
WDUHID�GH�FXQKR�DUWHVDQDO�H�DSHQDV�GH�VREUHYLYrQFLD��2V�SURFHVVRV�PXGDUDP� H�D�IRUPD�
GH� SURGXomR� GRV� DOLPHQWRV� WRUQRX�VH� XPD� DWLYLGDGH� GH� VXPD� LPSRUWkQFLD� SDUD� D�
HFRQRPLD� PXQGLDO� ���� $� FRQGLomR� KLJLrQLFR�VDQLWiULD� GD� DJURLQG~VWULD� LUi� UHIOHWLU� QD�
VHJXUDQoD� DOLPHQWDU�� TXH� SUHFRQL]D� DOLPHQWRV� VHJXURV�� QXWULFLRQDOPHQWH� DGHTXDGRV� H�
OLYUHV�GH�FRQWDPLQDQWHV� ItVLFRV��TXtPLFRV�H�ELROyJLFRV��TXH�SRGHP�FRORFDU�HP� ULVFR�j�
VD~GH�GRV�FRQVXPLGRUHV�����

$WXDOPHQWH��R�PXQLFtSLR�GH�)UDQFLVFR�%HOWUmR��ORFDOL]DGR�QR�(VWDGR�GR�3DUDQi��
FRQWD� HP� VXD� iUHD� UXUDO� FRP� ��� DJURLQG~VWULDV� GH� SDQLILFDomR�� GLVWULEXtGDV� HP� ���
ORFDOLGDGHV� GLVWLQWDV�� 2V� SURGXWRV� IDEULFDGRV� VmR� PDVVDV�� SmHV�� FXFDV�� ELVFRLWRV� H�
VDOJDGRV��$�PDLRU� SDUWH� GRV� DJULFXOWRUHV� HQWUHJD� RV� SURGXWRV� SDUD� D�PHUHQGD�HVFRODU��
DOpP�GH�YHQGHUHP�SDUD�R�FRPpUFLR�ORFDO��(VWD�DWLYLGDGH�GH�SDQLILFDomR�HQYROYH�WRGD�D�
IDPtOLD�H�p�XP�FRPSOHPHQWR�GD�UHQGD��XPD�YH]�TXH�D�PDLRULD�GHOHV�VmR�DSRVHQWDGRV�
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3HOR� H[SRVWR�� R� SUHVHQWH� WUDEDOKR� REMHWLYRX� DYDOLDU� PLFURELRORJLFDPHQWH� RV�
SURGXWRV� GH� SDQLILFDomR� IDEULFDGRV� SHODV� DJURLQG~VWULDV� IDPLOLDUHV� H� HQWUHJXHV� j�
PHUHQGD�HVFRODU��YHULILFDQGR�D�DGHTXDomR�FRP�D�OHJLVODomR�VDQLWiULD�

0$7(5,$/�(�0e72'26
&ROHWD�GH�DPRVWUDV5HDOL]RX�VH� D� DQiOLVH� PLFURELROyJLFD� GRV� SURGXWRV� GH� SDQLILFDomR� HQWUHJXHV� j�
PHUHQGD�HVFRODU��HP�GXSOLFDWD�H�FRP�GRLV�ORWHV��VHQGR�TXH�R�VHJXQGR�ORWH�IRL�FROHWDGR�
DSyV�D�UHDOL]DomR�GH�XP�WUHLQDPHQWR�GH�%3)�DRV�PDQLSXODGRUHV�GH�DOLPHQWRV��

2�SULPHLUR�ORWH�GH�SURGXWRV�FROHWDGRV�IRL�QR�PrV�GH�PDUoR�GH������H�R�VHJXQGR�
ORWH�HP�DEULO�GH�������)RUDP�UHFROKLGDV�GXDV�HPEDODJHQV�GH�FDGD�WLSR�SURGXWR�HP�FDGD�
ORWH�� VHQGR�R�PDFDUUmR� IUHVFR�FRQJHODGR�H� D� FXFD�H� D�ERODFKD�FDVHLUD� HP� WHPSHUDWXUD�
DPELHQWH��

2V�SURGXWRV�IRUDP�DYDOLDGRV�HP�WUrV�VHPDQDV�FRQVHFXWLYDV��DQDOLVDQGR�VH�FXFD��
PDFDUUmR�IUHVFR�H�ERODFKD��VXFHVVLYDPHQWH��'DV�DJURLQG~VWULDV�DYDOLDGDV��VHWH�SURGX]HP�
FXFD��RLWR�SURGX]HP�ERODFKD�FDVHLUD�H�VHLV�SURGX]HP�PDFDUUmR�IUHVFR�

$SyV� RV� UHVXOWDGRV� GDV� DQiOLVHV�� IRL IHLWD� XPD� DERUGDJHP� jV� DJURLQG~VWULDV�� D�
ILP�GH�FRPXQLFDU�RV�UHVXOWDGRV�REWLGRV�QDV�DQiOLVHV�H�HVWLSXODU�SUD]R�SDUD�D�DGHTXDomR�
GDV�PHVPDV��DQWHV�GH�UHWRUQR�SDUD�QRYD�YHULILFDomR�
$QiOLVHV�PLFURELROyJLFDV$V�DQiOLVHV�PLFURELROyJLFDV�UHDOL]DGDV�QRV�SURGXWRV�GH�SDQLILFDomR�VHJXLUDP�DV�
PHWRGRORJLDV� GHWHUPLQDGDV� SHOD� ,62� H� IRUDP�� %DFLOOXV� FHUHXV�� FROLIRUPHV�
WHUPRWROHUDQWHV��6WDSK\ORFRFFXV�FRDJXODVH�SRVLWLYD�H�6DOPRQHOOD�VS�GHWHUPLQDGDV�SHOD�
5HVROXomR�5'&���������GD�$QYLVD����� DFUHVFLGDV�GDV� DQiOLVHV�GH�ERORUHV� H� OHYHGXUDV��
3DUD�ERORUHV�H�OHYHGXUDV��FRPR�D�OHJLVODomR�QmR�HVWDEHOHFH�OLPLWHV��UHFRPHQGD�VH�XPD�
DQiOLVH�YLVXDO�GHVWHV�PLFURUJDQLVPRV�

2V� UHVXOWDGRV� GDV� DQiOLVHV� PLFURELROyJLFDV� EDVHDUDP�VH� QRV� SDUkPHWURV�
LQGLFDGRV� SHOD� 5HVROXomR� 5'&� ���� GH� ��� GH� MDQHLUR� GH� ��������� TXH� DSURYD� R�
UHJXODPHQWR�WpFQLFR�VREUH�SDGU}HV�PLFURELROyJLFRV�SDUD�DOLPHQWRV��

5(68/7$'26
2V�DOLPHQWRV�VmR�PHLRV�GH�GHVHQYROYLPHQWR�GH�PLFUR�RUJDQLVPRV��R�TXH�SRGH�

UHVXOWDU� HP� FRQWDPLQDomR�� 2� DOLPHQWR� QmR� SRGH� VHU� R� YHtFXOR� GH� WUDQVPLVVmR� GH�
GRHQoDV�� SRU� LVVR� p� LPSRUWDQWH� TXH� R� PDQLSXODGRU� VDLED� GHVHPSHQKDU� VHX� SDSHO��
GHVHQYROYHQGR�GH�IRUPD�FRUUHWD�DV�ERDV�SUiWLFDV�GH�KLJLHQH�QR�SUHSDUR�GRV�DOLPHQWRV�

3DUD�DV�PDVVDV�DOLPHQWtFLDV�H�SURGXWRV�GH�SDQLILFDomR�VHPLHODERUDGRV��FRP�RX�
VHP�UHFKHLR��FRP�RX�VHP�FREHUWXUD��UHIULJHUDGRV�H�VLPLODUHV��D�UHVROXomR�GHWHUPLQD�RV�
VHJXLQWHV� OLPLWHV�� %DFLOXV� FHUHXV � �[���� 8)&�J�� &ROLIRUPHV� D� ��R&� � �[��� 8)&�J��
6WDSK\ORFRFFXV�FRDJXODVH�SRVLWLYD�� �[����8)&�J�H�6DOPRQHOOD�VS � DXVrQFLD�HP���J��$�
3RUWDULD� QmR� SUHYr� OLPLWHV� SDUD� ERORUHV� H� OHYHGXUDV�� HQWmR� UHFRPHQGD�VH� XPD� DQiOLVH�
YLVXDO�GHVWHV�PLFUR�RUJDQLVPRV������

$R�DQDOLVDU�DV����XQLGDGHV�GH�FXFD��VHQGR�GXDV�XQLGDGHV�GR�SURGXWR�UHFROKLGRV�
GH�FDGD�XP�GRV� VHWH�SURGXWRUHV��QR�SULPHLUR� ORWH� FRQVWDWRX�VH�D�SUHVHQoD�GH�%DFLOOXV�
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FHUHXV�� IRUD� GRV� SDGU}HV� HVWDEHOHFLGRV� SHOD� $19,6$�� HP� XPD� XQLGDGH� GH� FXFD� GD�
DJURLQG~VWULD� % H� ERORU� HP� XPD� GDV� XQLGDGHV� GD� DJURLQG~VWULD� &�� HQTXDQWR� TXH� QD�
DQiOLVH�GR�VHJXQGR� ORWH��REVHUYRX�VH�D�SUHVHQoD�GH�ERORU�HP�XPD�XQLGDGH�GH�FXFD�GD�
DJURLQG~VWULD�$�H�OHYHGXUD�HP�XPD�XQLGDGH�GH�FXFD�GD�DJURLQG~VWULD�%��+RXYH�UHGXomR�
GH�%DFLOOXV�FHUHXV HP������GDV�DPRVWUDV�DQDOLVDGDV��FRQIRUPH�DSUHVHQWD�D�7DEHOD���

7DEHOD��� $QiOLVH�PLFURELROyJLFD�GH�FXFD�± �R H��R ORWH
%RORUHV %DFLOOXV�FHUHXV

� � � �
�R�ORWH

% ����[��� ����[��� ����[��� ���[���
& ����[��� ���[��� ����[��� ����[���

�R�ORWH
% ���[��� ����[��� ����[��� ����[���

5HVROXomR�5'&����������%DFLOXV�FHUHXV�� �[����J��&ROLIRUPHV�D���R&�� �[���J��(VWDILORFRFFXV�FRDJXODVH�
SRVLWLYD�� �[����J�H�6DOPRQHOOD�VS�� DXVrQFLD�HP���J��

&RPR�QmR�H[LVWHP�YDORUHV�GH�UHIHUrQFLD�GH�FUHVFLPHQWR�GH�ERORUHV�H�OHYHGXUDV��
DWUDYpV� GD� DQiOLVH� YLVXDO� FRQFOXLX�VH� TXH� D� FRQWDJHP� QmR� HUD� VLJQLILFDQWH�� D� ILP� GH�
FDXVDU�GRHQoDV�WUDQVPLWLGDV�SRU�DOLPHQWRV�HP�FDVR�GH�LQJHVWmR�GR�SURGXWR��1R�HQWDQWR��
p�GH�JUDQGH� LPSRUWkQFLD�HVWHV�PLFUR�RUJDQLVPRV�VHUHP�DYDOLDGRV��SRU�SRGHUHP�FDXVDU�
FRQWDPLQDo}HV�SRU�PLFRWR[LQDV�

'DGRV�GD�7DEHOD���LQGLFDP�TXH��QR�SULPHLUR�ORWH�GH�PDFDUUmR�IUHVFR�DQDOLVDGR��
XPD�DPRVWUD�GD�DJURLQG~VWULD�$�DSUHVHQWRX�FRQWDJHP�GH�&ROLIRUPHV�D���R&��SRUpP�HP�
YDORU�DFHLWiYHO�SHOD�OHJLVODomR��2�PDFDUUmR�DSUHVHQWRX�FRQWDJHP�GH�ERORUHV�H�OHYHGXUDV�
QDV� DPRVWUDV� GH� WRGDV� DV� DJURLQG~VWULDV�� WRWDOL]DQGR� ��� DPRVWUDV� FRQWDPLQDGDV�� $R�
DQDOLVDU�R�VHJXQGR�ORWH�GH�PDFDUUmR�IUHVFR��GXDV�DPRVWUDV�GR�SURGXWR��DJURLQG~VWULDV�$�
H� %�� DSUHVHQWDUDP� FRQWDJHP� GH� &ROLIRUPHV� D� ��R&�� WDPEpP� HP� YDORU� DFHLWiYHO� SHOD�
OHJLVODomR��$�FRQWDJHP�GH�ERORUHV�H�OHYHGXUDV�GHX�VH�HP����DPRVWUDV�DQDOLVDGDV���
7DEHOD��� $QiOLVH�PLFURELROyJLFD�GH�PDFDUUmR�IUHVFR�± �R H��R ORWH

%RORUHV /HYHGXUDV &ROLIRUPHV�D���R&
���������������������������� ���������������������������� � �

�R�ORWH
$ ����[��� ���[��� ���[��� ����[��� ���[��� ����[���
% ���[��� ���[��� ����[��� ����[��� ����[��� ����[���
& ���[��� ���[��� ���[��� ���[��� ����[��� ����[���
) ���[��� ���[��� ���[��� ���[��� ����[��� ����[���
* ����[��� ����[��� ���[��� ���[��� ����[��� ����[���
+ ���[��� ����[��� ���[��� ���[��� ����[��� ����[���

�R�ORWH
$ ����[��� ���[��� ���[��� ����[��� ���[��� ����[���
% ���[��� ���[��� ���[��� ���[��� ���[��� ����[���
& ����[��� ����[��� ���[��� ���[��� ����[��� ����[���
) ���[��� ����[��� ���[��� ���[��� ����[��� ����[���
* ����[��� ����[��� ���[��� ���[��� ����[��� ����[���
+ ����[��� ����[��� ���[��� ���[��� ����[��� ����[���

5HVROXomR�5'&����������%DFLOXV�FHUHXV�� �[����J��&ROLIRUPHV�D���R&�� �[���J��(VWDILORFRFFXV��
FRDJXODVH�SRVLWLYD�� �[����J�H�6DOPRQHOOD VS�� DXVrQFLD�HP���J��

$R� UHDOL]DU� D� DQiOLVH�PLFURELROyJLFD� GD�ERODFKD� FDVHLUD� QR� SULPHLUR� ORWH�� XPD�
DPRVWUD� GD� DJURLQG~VWULD� '� DSUHVHQWRX� FRQWDJHP� GH� OHYHGXUDV� QR� SODTXHDPHQWR� H�
DSHQDV� GXDV� DJURLQG~VWULDV� �(� H� *�� QmR� DSUHVHQWDUDP� SURGXWRV� FRP� QtYHLV� GH�
FRQWDPLQDomR��HQTXDQWR�TXH�QR�VHJXQGR�ORWH�GH�SURGXWRV�DYDOLDGRV��GXDV�DJURLQG~VWULDV�
�$�H�*��DSUHVHQWDUDP�FRQWDJHP�GH�ERORU��FRP�UHGXomR�GH�FRQWDJHP�GH�ERORUHV�HP�����
GDV� DPRVWUDV� DQDOLVDGDV� H� UHGXomR� GH� ����� QD� FRQWDJHP� GH� OHYHGXUDV� QDV� DQiOLVHV�
�7DEHOD������
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7DEHOD��� $QiOLVH�PLFURELROyJLFD�GH�ERODFKD�FDVHLUD�± �R H��R ORWH
%RORUHV /HYHGXUDV

� � � �
�R�ORWH

$ ���[��� ���[��� ����[��� ����[���
% ���[��� ����[��� ����[��� ����[���
& ���[��� ����[��� ����[��� ����[���
' ����[��� ���[��� ���[��� ����[���
) ���[��� ���[��� ����[��� ����[���
+ ���[��� ���[��� ����[��� ����[���

�R�ORWH
$ ���[��� ����[��� ����[��� ����[���
* ���[��� ����[��� ����[��� ����[���

5HVROXomR�5'&����������%DFLOXV�FHUHXV�� �[����J��&ROLIRUPHV�D���R&�� �[���J���(VWDILORFRFFXV�FRDJXODVH�SRVLWLYD�� �[����J�H�6DOPRQHOOD�VS�� DXVrQFLD�HP���J��
$�PHOKRULD�GRV�LQGLFDGRUHV�PLFURELROyJLFRV�GR�VHJXQGR�ORWH�GH�FDGD�SURGXWR�HP�

UHODomR�DR�SULPHLUR� ORWH�GHYH�VH�j�FDSDFLWDomR�GH�ERDV�SUiWLFDV� FRP�RV�PDQLSXODGRUHV�
GH�DOLPHQWRV�

',6&866­2�
2V�DOLPHQWRV�QmR�DSUHVHQWDP�YDORU�QXWULFLRQDO�DSHQDV�SDUD�TXHP�RV�FRQVRPH��

PDV�WDPEpP�p�XP�PHLR�GH�FXOWXUD�LGHDO�SDUD�R�GHVHQYROYLPHQWR�PLFURELDQR��2V�PLFUR�
RUJDQLVPRV� GHVHPSHQKDP� XP� SDSHO� IXQGDPHQWDO� QD� LQG~VWULD� GH� DOLPHQWRV�� XPD� YH]�
TXH�SRGHP�VHU�HPSUHJDGRV�SDUD�D� WUDQVIRUPDomR�GRV�DOLPHQWRV��FRPR�RV�SDQLILFDGRV��
'HSHQGHQGR� GR� WLSR� GH� PLFUR�RUJDQLVPR� H� GH� VXD� SUROLIHUDomR�� SRGH� UHVXOWDU� QD�
GHWHULRUDomR�RX�QD�FRQVHUYDomR�GR�DOLPHQWR�����

$� TXDOLGDGH�PLFURELROyJLFD� GRV� DOLPHQWRV� p� GH� IXQGDPHQWDO� LPSRUWkQFLD� SDUD�
YHULILFDU�VH�R�DOLPHQWR�DSUHVHQWD�ULVFR�D�VD~GH�GR�FRQVXPLGRU�H�YHULILFDU�VH�HOH�HVWi�DSWR�
SDUD�R�FRQVXPR����

)HUUDUL�� :LQNOHU�� 2OLYHLUD���� DR� DYDOLDUHP� PLFURELRORJLFDPHQWH� DOLPHQWRV�
FRPHUFLDOL]DGRV�QD�UHJLmR�GH�/RQGULQD��35��LVHQWRV�GH�UHJLVWUR�QR�0LQLVWpULR�GD�6D~GH��
QD�FODVVH�GDV�PDVVDV��TXH�FRPSUHHQGH�DV�IUHVFDV��DV�UHFKHDGDV�FRP�SURGXWRV�GH�RULJHP�
DQLPDO� H� DV� UHFKHDGDV� FRP� SURGXWRV� PLVWRV�� REVHUYDUDP� FRQWDJHP� GH� FROLIRUPHV�
WHUPRWROHUDQWHV��DFLPD�GR�OLPLWH�Pi[LPR�HVWDEHOHFLGR��RFRUUHQGR�HP�WRGDV�DV�DPRVWUDV�
GH� XPD�PHVPD�PDUFD� GH�PDVVD� UHFKHDGD�PLVWD�� FRUUHVSRQGHQGR�D� ����GDV� DPRVWUDV�
DQDOLVDGDV�������YDORU�VXSHULRU�DRV�HQFRQWUDGRV�QR�SUHVHQWH�WUDEDOKR��HP�TXH�XPD�DPRVWUD�
GD�DJURLQG~VWULD�$�DSUHVHQWRX�FRQWDPLQDomR�SRU�FROLIRUPHV�D���R&��GHQWUR�GRV�OLPLWHV�
GD�OHJLVODomR�

1D� DYDOLDomR� GD� VHJXUDQoD� GD� SUHSDUDomR� GH�PDFDUUmR� HP� VHUYLoR� GH� UHIHLomR�
WUDQVSRUWDGD� GH� FR]LQKD� LQGXVWULDO� GR� 'LVWULWR� )HGHUDO�� DYDOLDUDP�VH�
PLFURELRORJLFDPHQWH� PDFDUUmR� HVSDJXHWH� H� PDFDUUmR� SDUDIXVR� H� FRPSDUDUDP�VH� RV�
UHVXOWDGRV� FRP� D� DYDOLDomR� GR� PDFDUUmR� SDGUmR�� 2V� UHVXOWDGRV� REWLGRV� IRUDP�VDWLVIDWyULRV�� QmR� XOWUDSDVVDQGR� RV� OLPLWHV� SHUPLWLGRV� SHOD� OHJLVODomR�� VXJHULQGR� HQWmR�
TXH� RV� SURGXWRV� QmR� DSUHVHQWDP� SHULJRV� VLJQLILFDWLYRV�� (VWHV� UHVXOWDGRV�� DOLDGRV� j�
DSOLFDomR� GH� Do}HV� TXH� HYLWHP� D� RFRUUrQFLD� GH� FRQWDPLQDomR� FUX]DGD� QDV� HWDSDV�
VHJXLQWHV�DR�SUHSDUR�GD�PDVVD��SRGH�FRQWULEXLU�SDUD�R�SUHSDUR�GH�XP�SURGXWR�ILQDO�HP�
FRQIRUPLGDGH�FRP�RV�SDUkPHWURV�GH�VHJXUDQoD�������
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$�DQiOLVH�PLFURELROyJLFD�GH�XPD�ERODFKD�WLSR�FRRNLH��FRQWHQGR�����GH�DYHLD�H�
����GH�yOHR�GH�FDQROD��UHYHORX�TXH�WRGRV�RV�SDWyJHQRV�DYDOLDGRV��&ROLIRUPHV�D���R&��
6WDSK\ORFRFFXV� FRDJXODVH� SRVLWLYD� H� 6DPRQHOOD� VS��� DSUHVHQWDUDP� WHRUHV� LQIHULRUHV� DR�
UHFRPHQGDGR�SHOD�UHVROXomR�5'&�QR ����GH����GH�MDQHLUR�GH�������UHFRPHQGDQGR�HVWH�
ELVFRLWR�SDUD�R�FRQVXPR��XPD�YH]�TXH�D�VDQLGDGH�PLFURELROyJLFD�GR�SURGXWR� LQGLFD�R�
FRUUHWR�PpWRGR�GR�SUHSDUR�GR�PHVPR������2�PHVPR�IRL�REVHUYDGR�QR�SUHVHQWH�HVWXGR��
HP� TXH� DV� DPRVWUDV� GH� ERODFKD� FDVHLUD� SURGX]LGDV� SHODV� DJURLQG~VWULDV� QmR�
DSUHVHQWDUDP� FRQWDJHP� SDUD�&ROLIRUPHV� D� ��R&�� 6WDSK\ORFRFFXV� FRDJXODVH� SRVLWLYD� H�
6DPRQHOOD�VS�

'D�PHVPD�IRUPD��ELVFRLWRV�GH�PHO�DQDOLVDGRV�PLFURELRORJLFDPHQWH�HP�&DPSLQD�
*UDQGH�� 3%�� DSUHVHQWDUDP� FDUDFWHUtVWLFDV� PLFURELROyJLFDV� DGHTXDGDV�� SRLV� RV� YDORUHV�
REWLGRV�HVWDYDP�DEDL[R�GRV�SDGU}HV�OHJDLV��$�PpGLD�GH�FRQWDJHP�GDV�EDFWpULDV�DHUyELDV�
PHVyILODV�IRL�PHQRU�TXH���� 8)&�J��VHQGR�TXH�R�SDGUmR�SHUPLWLGR�p�DWp �[��� 8)&�J��
$VVLP�� RV� UHVXOWDGRV� HQFRQWUDP�VH� GHQWUR� GRV� SDGU}HV� UHFRPHQGDGRV� SHOD� OHJLVODomR�
YLJHQWH��$V�EDFWpULDV�DHUyELDV�PHVyILODV�VmR�LQGHVHMiYHLV�DRV�DOLPHQWRV�SRU�SURYRFDUHP�
GHWHULRUDomR�� SULQFLSDOPHQWH� QRV� SURFHVVDGRV�� FDXVDQGR� FDUDFWHUtVWLFDV� VHQVRULDLV�
LQGHVHMiYHLV�� 2� UHVXOWDGRV� REWLGR� SDUD� 6DOPRQHOOD� VS IRL� GH� DXVrQFLD� HP� ��J�� R�
SUHFRQL]DGR�SHOD�OHJLVODomR��������

$�FDSDFLWDomR�GH�SURSULHWiULRV�H�IXQFLRQiULRV�VREUH�QRo}HV�EiVLFDV�GH�KLJLHQH�H�
PDQLSXODomR�VHJXUD�GRV�DOLPHQWRV�p�XPD�DomR�SULPRUGLDO�SDUD�D�PHOKRULD�GDV�FRQGLo}HV�
KLJLrQLFR�VDQLWiULDV� GRV� HVWDEHOHFLPHQWRV�� (VWD� WDUHID� QmR� p� GH� UHVSRQVDELOLGDGH�
H[FOXVLYD�GRV�yUJmRV�GH�ILVFDOL]DomR�H�WDPEpP�H[LJH�XP�SURFHVVR�GH�HGXFDomR�JHUDO�GH�
SURSULHWiULRV��PDQLSXODGRUHV�H�GRV�FRQVXPLGRUHV��TXH�SRGHUmR�SDUWLFLSDU�DWLYDPHQWH�GD�
FRQVWUXomR� GH� XP� VLVWHPD� GH� FRQWUROH� KLJLrQLFR� GRV� DOLPHQWRV� FRPHUFLDOL]DGRV�� TXH�
SRVVLELOLWH�R�FRQVXPR�GH�XPD�DOLPHQWDomR�PDLV�VDXGiYHO�H�VHJXUD������

$�PHOKRUD�GD�TXDOLGDGH� VDQLWiULD�GRV�SURGXWRV� DYDOLDGRV�QR�SUHVHQWH� WUDEDOKR��
GH�PRGR�JHUDO��TXDQGR�VH�FRPSDUDUDP�RV�UHVXOWDGRV�GDV�DQiOLVHV�GR�SULPHLUR�H�VHJXQGR�
ORWH�� GHX�VH� SHOD� FDSDFLWDomR� H� ERDV� SUiWLFDV� GH� IDEULFDomR� UHDOL]DGD� FRP� DV�
DJURLQG~VWULDV� QR� LQWHUYDOR� HQWUH� DV� DQiOLVHV� GRV� GRLV� ORWHV� H� D� PHOKRULD� VH� UHIOHWH�
WDPEpP� QD� TXHVWmR� HGXFDWLYD� H� FXOWXUDO��2V� DVVXQWRV� DERUGDGRV� IRUDP� UHIHUHQWHV� DRV�
SHULJRV� GH� FRQWDPLQDomR�� FRQGLo}HV� DPELHQWDLV� H� ItVLFDV� GDV� DJURLQG~VWULDV��
KLJLHQL]DomR� GH� HTXLSDPHQWRV� H� XWHQVtOLRV�� KLJLHQL]DomR� GRV� PDQLSXODGRUHV� GH�
DOLPHQWRV�H�FRQWUROH�GH�SUDJDV�H�YHWRUHV�

2V� UHVXOWDGRV� GR� VHJXQGR� ORWH� UHIRUoDP� D� LPSRUWkQFLD� GH� WUHLQDPHQWRV� DRV�
PDQLSXODGRUHV� SDUD� GLVVHPLQDU� FRQKHFLPHQWR� GDV� ERDV� SUiWLFDV� GH� IDEULFDomR� H�
PHOKRUDU�DV�FRQGLo}HV�KLJLrQLFR�VDQLWiULDV�GDV�DJURLQG~VWULDV��JDUDQWLU�D�LQWHJULGDGH�GD�
VD~GH�GRV�FRQVXPLGRUHV�H�DXPHQWDU�D�FRQILDELOLGDGH�GRV�HVWDEHOHFLPHQWRV��

2�FRQWUROH�PLFURELROyJLFR�UHDOL]DGR�DWUDYpV�GDV�DQiOLVHV�ODERUDWRULDLV�PRVWURX�
VH�HILFLHQWH�SDUD�DYDOLDU�RV�ULVFRV�TXH�RV�DOLPHQWRV�UHSUHVHQWDP�j�VD~GH�GR�FRQVXPLGRU��
$� SUHVHQoD� GH� PLFUR�RUJDQLVPRV� HP� QtYHLV� HOHYDGRV� QRV� SURGXWRV� DQDOLVDGRV� �FXFD��
PDFDUUmR� IUHVFR�H�ERODFKD��� LQGLFRX�D�RFRUUrQFLD�GH� IDOKDV�GXUDQWH�R� VHX�SURFHVVR�GH�
IDEULFDomR��FRPR�WUDWDPHQWR�WpUPLFR�LQHILFLHQWH��DUPD]HQDPHQWR�LQDGHTXDGR�H�RXWURV��

2� WUDEDOKR� SRVVLELOLWRX� D� WURFD� GH� LQIRUPDo}HV� H� LQWHUDo}HV� HQWUH� RV�
PDQLSXODGRUHV�� SURPRYHQGR� PHOKRULDV� H� DGHTXDomR�� FRQWULEXLQGR� SDUD� TXH� DV�
DJURLQG~VWULDV�WLYHVVHP�PDLRU�QtYHO�GH�DGHTXDo}HV�VHJXQGR�R�TXH�D�OHJLVODomR�SURS}H�
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5()(5Ç1&,$6�%,%/,2*5È),&$6
��6DQWRV� 5&�� )HUUHLUD� &+�� &DUDFWHUL]DomR� GH� DJURLQG~VWULDV� IDPLOLDUHV� ORFDOL]DGDV� QD�
iUHD� GH�DEUDQJrQFLD� GD�PHVRUUHJLmR�*UDQGH� )URQWHLUD� GR�0HUFRVXO�� ([WHQVmR�5XUDO� H�
'HVHQYROYLPHQWR�6XVWHQWiYHO��3RUWR�$OHJUH��Y����Q������MDQ�DJR�������
��6LORFKL�50+4�� /LPD� 56�� 2OLYHLUD� ,&�� $JURLQG~VWULD� IDPLOLDU�� H[SHULrQFLD�
SURILVVLRQDOL]DQWH� GD� &RRSHUDWLYD� GD� $JULFXOWXUD� )DPLOLDU ,QWHJUDGD� �&223$),�� HP�
)UDQFLVFR�%HOWUmR�± 35��5HYLVWD�(OR�± 'LiORJRV�HP�([WHQVmR��Y������Q�����������
��&RODUHV� (�� &UHVFLPHQWR� GD� DJURLQG~VWULD� QR� %UDVLO�� 'LVSRQtYHO� HP� ��
KWWS���DJURLQGXVWULD�����EORJVSRW�FRP�EU���������FUHVFLPHQWR�GD�DJURLQGVWULD�QR�
EUDVLO�KWPO!��$FHVVR�HP����GH�IHYHUHLUR�GH������
�� /RSHV�)��3HUVSHFWLYDV�GD�DJURLQG~VWULD�QR�%UDVLO��&LGDGDQLD�H�&XOWXUD��������
'LVSRQtYHO�HP��KWWSV���IHUQDQGRQRJXHLUDFRVWD�ZRUGSUHVV�FRP������������SHUVSHFWLYDV�
GDDJURLQGXVWULD�QR�EUDVLO�!��$FHVVR�HP����PDL�������
��)HUQDQGHV�$*��)HOLQ�(7��0DUFKHVDQ�-��$JURLQG~VWULDV�IDPLOLDUHV�GD�4XDUWD�&RO{QLD��
WUDEDOKR�H�WUDGLomR��5HYLVWD�/DWLQR�$PHULFDQD�GH�+LVWyULD��Y�����Q�����S�������PDUoR�GH�
�����
��*yHV�-$:��)XUWXQDWR�'01��9HORVR� ,6��6DQWRV�-0��&DSDFLWDomR�GRV�PDQLSXODGRUHV�
GH�DOLPHQWRV�H�D�TXDOLGDGH�GD�DOLPHQWDomR�VHUYLGD��+LJLHQH�$OLPHQWDU��Y������Q������S��
�������PDU�������
��%UDVLO�� 0LQLVWpULR� GD� 6D~GH�� $JHQFLD� 1DFLRQDO� GH� 9LJLOkQFLD� 6DQLWiULD� �$19,6$���
5HVROXomR�5'&�Q�����GH����GH�MDQHLUR�GH�������$SURYD�R�5HJXODPHQWR�7pFQLFR�VREUH�
RV�SDGU}HV�PLFURELROyJLFRV�SDUD�DOLPHQWRV��'LiULR�2ILFLDO�GD�8QLmR��'LVSRQtYHO� HP���
KWWS���EYVPV�VDXGH�JRY�EU�EYV�VDXGHOHJLV�DQYLVD������UHV����B��B��B�����KWPO!��
$FHVVR�HP����PDL������
��$OPHLGD�,��&RVWD�(��*XLQp�5��&DUDFWHUL]DomR�ELRTXtPLFD�H� I~QJLFD�GH�SHUDV�VHFDGDV�
SRU� GLIHUHQWHV� SURFHVVRV�� ������ 'LVSRQtYHO� HP� ��
KWWS���UHSRVLWRULR�LSY�SW�ELWVWUHDP���������������������B/LYUR���SURMHFWR���SHUDVB
&DSB���SGI!��$FHVVR�HP�RXW������
��0RUHLUD� ,6�� 6RX]D� )&�� )HLWRVD� 0.6%�� )HUUD]� 55�� 0DWRV� $6�� $YDOLDomR�
PLFURELROyJLFD�H�QXWULFLRQDO�GH�ELVFRLWR�H�SmR�GH�PHO��5HYLVWD�9HUGH�GH�$JURHFRORJLD�H�
'HVHQYROYLPHQWR�6XVWHQWiYHO��Y�����Q�����S����������������
���)HUUDUL� 5*�� :LQNOHU� 60�� 2OLYHLUD� 7&0�� $YDOLDomR� PLFURELROyJLFD� GH� DOLPHQWRV�
LVHQWRV�GH�UHJLVWUR�QR�0LQLVWpULR�GD�6D~GH��&LrQFLDV�$JUiULDV��/RQGULQD��Y������Q�����S��
��������������
���0DFKDGR�$66��'DPLDQ�$&6��0DWRV�.+2��$YDOLDomR�GD�VHJXUDQoD�GD�SUHSDUDomR�GH�
PDFDUUmR�HP�VHUYLoR�GH�UHIHLomR�WUDQVSRUWDGD�GH�FR]LQKD�LQGXVWULDO�GR�'LVWULWR�)HGHUDO��
7HFQRORJLD�SDUD�&RPSHWLWLYLGDGH�,QGXVWULDO��)ORULDQySROLV��$OLPHQWRV��S�������������
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���3HUHV� $3�� 'HVHQYROYLPHQWR� GH� XP� ELVFRLWR� WLSR� FRRNLH� HQULTXHFLGR� FRP� FiOFLR� H�
YLWDPLQD�'��8QLYHUVLGDGH�)HGHUDO�GR�3DUDQi��'LVVHUWDomR�GH�0HVWUDGR���&XULWLED�������
���0RUHLUD� ,6�� 6RX]D� )&�� )HLWRVD� 0.6%�� )HUUD]� 55�� 0DWRV� $6�� $YDOLDomR�
PLFURELROyJLFD�H�QXWULFLRQDO�GH�ELVFRLWR�H�SmR�GH�PHO��5HYLVWD�9HUGH�GH�$JURHFRORJLD�H�
'HVHQYROYLPHQWR�6XVWHQWiYHO��Y�����Q�����S����������������
���%HOOH� 75/�� 6FKXFK� ,�� 6FKLPDQRVNL� 9��0RXUD� '�� *RQoDOYHV� (�� .UDXVH� *�� /RUHQ]�
57$�� 0DUWLQV� $�� .HOOHU� &�� %LDQTXLQL� &�� +XEQHU� '�� &DUGRVR� (�� .RFK� (�� 6ORQJR� -��
3HUHLUD�.�� )HUUHLUD�/��%XGWLQJHU�7��$YDOLDomR�GDV�SUiWLFDV�GH� IDEULFDomR�HP�SDGDULDV��
XP�HVWXGR�H[SORUDWyULR�QR�PXQLFtSLR�GH�,MXt��56��5HYLVWD�&RQWH[WR�H�6D~GH��,MXt��Y�����Q��
���S����������������


