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5HPRomR�GH�PDWpULD�RUJkQLFD�H�QXWULHQWHV�GD�YLQKDoD�GH�FDQD�GH�Do~FDU�HP�XP�
UHDWRU�GH�PLFURDOJDV�EDFWpULDV�

*UD]LHOH�5XDV ���

0D\DUD�/HLWH�6HUHMR ���

<DJR�6DQWDQD�%DWLVWD �� �

0DULD�$OLFH�1DQWHV ���

�� �� ����)DFXOGDGH� GH� (QJHQKDULD��$UTXLWHWXUD� H�8UEDQLVPR� H�*HRJUDILD�� 8QLYH UVLGDGH�)HGHUDO� GH� 0DWR�* URVVR� GR�6XO�� $YHQLGD�&RVWD� H� 6LOYD� V�Q�� &DPSR� *UDQGH��

%UDVLO

��8QLYHUV LW\�RI�'XLVEX UJ �(VVHQ��8QLYHUVLWlWVVWUD�H����������(VVHQ ��$OHPDQKD

5HVXPR�� $� SURGXomR� GH� HWDQRO� WHP� FRPR� VXESURGXWR� D� YLQKDoD�� HI OXHQWH� FRP� DOWR� WHRU� GH� PDWpULD� RUJkQLFD� H�
QXWULHQWHV�� EDL[R� S+� H� DOWD� WXUELGH]�� 1HVWH� VHQWLGR�� R� SRWHQFLDO� GH� XP� FRQVyUFLR� PLFURDOJDV �EDFWpULDV� HP� XP�
IRWRELRUUHDWRU� QD� UHPRomR� GH� PDWpULD� RUJkQLFD� H� QXWULHQWHV� GD� YLQKDoD� GH� FDQD�GH�Do~FDU� �GLOXLomR� ���� Y�Y��� EHP�
FRPR�D�SURGXWLYLGDGH�GH�ELRPDVVD�PLFURDOJDO�IRUDP�DYDOLDGRV�HP�XP�UHDWRU�+5$3��+LJK�5DWH�$OJDO�3RQG� �GH������/��
RSHUDGR�FRQWLQXDPHQWH�� )RUDP�DWLQJLGDV� UHPRo}HV�GH�'42��GHPDQGD TXtPLFD� GH�R[LJrQLR��GH��������&27��FDUERQR�
RUJkQLFR� WRWDO�� GH� �������17� �QLWURJrQLR� WRWDO�� GH� �������1+��� �DP{QLR�� GH� ���� H�3� �IyVIRUR�� GH� ������� DWHQGHQGR�
DRV�SDGU}HV�GH�ODQoDPHQWR�GH�HIOXHQWHV�H�SRGHQGR��R�HIOXHQWH�WUDWDGR��VHU�XWLOL]DGR�QD�GLOXLomR�GD YLQKDoD��WRUQDQGR�R�
VLVWHPD�PDLV�HFRQ{PLFR�H�YLiYHO�HP�HVFDOD�UHDO��$�SURGXWLYLGDGH�Pi[LPD�GH�ELRPDVVD�IRL�GH���� PJ /�� G����UHVXOWDGR�
GD� IRUPDomR� GH� XP� HVSHVVR� ELRILOPH� QDV� SDUHGHV� GR� UHDWRU�� FUHVFLPHQWR� YDQWDMRVR� HQHUJHW LFDPHQWH�� SRLV� GLPLQXL� RV�
FXVWRV RSHUDFLRQDLV�SDUD�VHSDUDomR�GDV�PLFURDOJDV�GR�PHLR�GH�FXOWLYR�SDUD�SURGXomR�GH�ELRFRPEXVWtYHLV�

3DODYUDV�&KDYH��%LRILOPH��&KORUHOOD�YXOJDULV��+5$3�

$EVWUDFW� 7KH� SURGXFWLRQ� RI� HWKDQRO� SURGXFHV� DQ� HIIOXHQW� FDOOHG�YLQDVVH�� HIIOXHQW�ZLWK� KLJK� FRQWHQW� RI� RU JDQLF�PDWWHU�
DQG� QXWULHQWV�� ORZ� S+� DQG� KLJK� WXUELGLW\�� ,Q� WKLV� VHQVH�� WKH� SRWHQWLDO� RI� D� PLFURDOJD�EDFWHULD� FRQVRUWLXP� LQ� D�
SKRWRELRUHDFWRU� WR� UHPRYH� RUJDQLF� PDWWHU� DQG� QXWULHQWV� IURP� VXJDUFDQH� YLQDVVH� ����� Y�Y� GLOXWLRQ��� DQG� ELRPDVV�
SURGXFWLYLW\�ZHUH�HYDOXDWHG� LQ�D�+LJK�5DWH�$OJDO� 3RQG� �+5$3��UHDFWRU�RI ������/�� FRQWLQXRXVO\�RSHUDWHG��5HPRYDOV�RI�
&2'� �FKHPLFDO� R[\JHQ� GHPDQG�� RI� ������� 72&� �WRWDO� RUJDQLF� FDUERQ�� RI� ������� 71� �WRWDO� QLWURJHQ�� RI� ������� 1+��

�DPPRQLXP��RI�����DQG�3��SKRSKRUXV��RI�������ZHUH�UHDFKHG��ZLWKLQ�WKH�GLVFKDUJH�VWDQGDUGV�RI�ZDVWHZDWHUV��DQG�WKH�
WUHDWHG� HIIOXHQW� FDQ� EH� XVHG� LQ� WKH� GLOXWLRQ� RI� WKH� YLQDVVH�� PDNLQJ� WKH� V\VWHP�PRUH� HFRQRPLFDO� DQG� I HDVLEOH� LQ� UHDO�
VFDOH�� 7KH� PD[LPXP�SURGXFW LYLW\� RI � ELRPDVV� ZDV� ���� PJ /�� G���� UHVXOW LQJ� IURP� WKH� IRUPDWLRQ� RI� D� WKLFN� ELRILOP� LQ� WKH�
ZDOOV�RI�WKH�UHDFWRU��DQ�DGYDQWDJHRXV�JURZWK�HQHUJHWLFDOO\��VLQFH� LW� UHGXFHV�WKH�RSHUDWLRQDO�FRVWV� I RU� VHSDUDWLRQ�RI�WKH�
PLFURDOJDH�IURP�WKH�FXOWXUH�PHGLXP�IRU�WKH�SURGXFWLRQ�RI�ELRIXHOV�

.H\�:RUGV� %LRI LOP��&KORUHOOD�YXOJDULV� +5$3�

��,QWURGXomR

2�HWDQRO�p�XP�ELRFRPEXVWtYHO�SURGX]LGR�D�SDUWLU�GD�IHUPHQWDomR�GD�FDQD�GH�Do~FDU��PLOKR��
VRMD�RX�EHWHUUDED��TXH�WHP�VH�GHVWDFDGR�QR�PXQGR�WRGR�FRPR�XPD�DOWHUQDWLYD�UHQRYiYHO�GH�HQHUJLD�
�6RFFRO�HW�DO����������1R�%UDVLO��D�SDUWLU�GR�DQR�GH�������DWUDYpV�GR�3URJUDPD�3URiOFRRO��D�DWLYLGDGH�
VXFURDOFRROHLUD� FUHVFHX�H� KRMH� UHSUHVHQWD� ����� GD�PDWUL]� HQHUJpWLFD�EUDVLOHLUD� �%5$6,/�� �������$�
SURGXomR�DQXDO�GH�HWDQRO�QR�%UDVLO�p�GH DSUR[LPDGDPHQWH��� */ DQR����DQR�EDVH������� �%5$6,/��
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������� RQGH� SDUD� FDGD� OLWUR� GH� HWDQRO� SURGX]LGR�VmR�JHUDGRV�GH� ���D����/� GH� YLQKDoD� �&DQGLGR� H�
/RPEDUGL�� ������� (QWmR��D�HVWLPDWLYD� GH� SURGXomR� DQXDO�GH� YLQKDoD� QR�%UDVLO� p� GH� ���� D� ����*/
DQR����$� YLQKDoD�GH�FDQD�GH�Do~FDU�p�XP� OLTXLGR�PDUURP�FRP�DOWD� WXUELGH]��DOWD�GHPDQGD�TXtPLFD�
GH�R[LJrQLR��'42���DOWD�FDUJD�RUJkQLFD�H�EDL[R�S+� �6LOYD��*ULHEHOHU�H�%RUJHV���������'HYLGR�D�VXD�
FRPSRVLomR�H�FDUDFWHUtVWLFDV�ItVLFR�TXtPLFDV��p�XVDGD�SHOD�LQG~VWULD�VXFURDOFRROHLUD�QD�IHUWLUULJDomR�
GDV� SODQWDo}HV� GH� FDQD�GH�Do~FDU�� DWHQGHQGR� DV� GHPDQGDV� GD� LQG~VWULD� SRU� IHUWLOL]DQWHV��
HQWUHWDQWR��HP�ORQJR�SUD]R��SRGH�FDXVDU�D�VDOLQL]DomR�GR�VROR�H�FRQWDPLQDomR�GH�DJXDV�VXSHUILFLDLV�
H�VXEWHUUkQHDV��6LOYD��*ULHEHOHU�H�%RUJHV���������

2�XVR�GH�HIOXHQWHV� FRPR�PHLRV�GH�FXOWXUD�SDUD�PLFURDOJDV�GLPLQXL�RV�FXVWRV�GH�SURGXomR�
GH� ELRPDVVD�� XPD� YH]� TXH� HOLPLQD� D� GHPDQGD� SRU� iJXD� H� QXWULHQWHV�� YLDELOL]DQGR� D� SURGXomR� GH�
ELRPDVVD�� (VWD� ELRPDVVD� SRGH� VHU� XWLOL]DGD� SDUD� SURGXomR� ELRGLHVHO�� ELRHWDQRO� RX� ELRJiV� �2QFHO��
�������2�XVR�GH�YLQKDoD�GLJHULGD�DQDHURELDPHQWH FRPR�PHLR�GH�FXOWLYR�SDUD�PLFURDOJDV��RX�VHMD��R�
WUDWDPHQWR� WHUFLiULR�� Mi� WHP� VLGR� SURSRVWR� SRU� GLYHUVDV� SHVTXLVDV� �&DQGLGR� H� /RPEDUGL�� ������
0DUTXHV� HW� DO��� ������ 6HUHMR� HW� DO��� ������� 3RU H[HPSOR�� 6HUHMR� HW� DO� ������� GHPRQVWUDUDP� D�
YLDELOLGDGH� GR� WUDWDPHQWR� GH� YLQKDoD� GLJHULGD� DQDHURELDPHQWH� DWUDYpV� GR� FRQVyUFLR� PLFURDOJDV�
EDFWpULDV� HP� UHDWRU� GR� WLSR� +5$3� �+LJK� 5DWH� $OJDO� 3RQGV ± /DJRDV� GH� $OJDV� GH� $OWDV� 7D[DV���
3RXFDV�SHVTXLVDV�UHODFLRQDGDV�DR�WUDWDPHQWR�VHFXQGiULR�H�WHUFLiULR�GD�YLQKDoD�EUXWD��QmR�GLJHULGD��
SRU�PLFURDOJDV�SRGHP�VHU�HQFRQWUDGDV�QD�OLWHUDWXUD��HQWUHWDQWR��VmR�QHFHVViULDV�SDUD�GLPLQXLomR�GH�
JDVWRV�HQHUJpWLFRV�FRP�D�HOLPLQDomR�GH�XPD�IDVH�GH�WUDWDPHQWR��DOpP�GD�REWHQomR�GH�XPD�IRQWH�GH�
HQHUJLD� UHQRYiYHO� DWUDYpV� GD� ELRPDVVD�PLFURDOJDO�� 1HVVH� VHQWLGR�� RV� VLVWHPDV� FRP� FRQVyUFLR� GH�
PLFURUJDQLVPRV� VmR� DSRQWDGRV� FRPR� DOWHUQDWLYD� PDLV� YLiYHO� SDUD� R� WUDWDPHQWR� GH� HIOXHQWHV� GH�
GHVWLODULDV�� YLVWR� TXH� DV� DWLYLGDGHV� PHWDEyOLFDV� SRGHP� VHU FRPSOHPHQWDUHV�� DPSOLDQGR� D�
FDSDFLGDGH� WUDWDPHQWR� H� UHVLVWrQFLD� �0RKDQD�� $FKDU\D� H� 0DGDPZDU�� ������� 2V� UHDWRUHV� +5$3V�
DSUHVHQWDP� D� VLPELRVH� GH�PLFURDOJDV�EDFWpULDV� FRPR� XPD� GDV� VXDV� SULQFLSDLV� FDUDFWHUtVWLFDV� GH�
RSHUDomR��MXQWDPHQWH�FRP�D�DOWXUD�GD�OkPLQD�GH�FXOWLYR�H�YHORFLGDGH�GH�DJLWDomR��2VZDOG���������

$VVLP�� R� REMHWLYR� GHVVH� WUDEDOKR� DYDOLDU� R� SRWHQFLDO� GH� UHPRomR� GH� PDWpULD� RUJkQLFD� H�
QXWULHQWHV� GD� YLQKDoD� EUXWD�� HP� UHDWRU� GR� WLSR� +5$3� GH� PLFURDOJDV�EDFWpULDV�� EHP� FRPR� D�
SURGXWLYLGDGH�GD�ELRPDVVD�

��0DWHULDLV�	�0pWRGRV

����'HVLJQ�([SHULPHQWDO

2�VLVWHPD� GH� WUDWDPHQWR�GD�YLQKDoD�HUD� FRPSRVWR�SRU�XP�+5$3�FLUFXODU�� FRP�YROXPH�GH�
���� /��iUHD�LOXPLQDGD�GH�������P�� �GLkPHWUR� ������FP��H�OkPLQD�GH�FXOWLYR�GH����FP��VHJXLGR�GH�
XP�VHGLPHQWDGRU�FRP�YROXPH�GH�����/��)LJXUD ����2�WHPSR�GH�GHWHQomR�KLGUiXOLFD� �7'+��GR�+5$3�
IRL�GH���������GLDV��GHQWUR�GR�LQWHUYDOR�FRQVLGHUDGR�LGHDO�SDUD�WUDWDPHQWR�GH�HIOXHQWHV�HP�+5$3V����
D���GLDV���$UELE�HW�DO���������3RVDGDV�HW�DO�������D��3RVDGDV�HW�DO�������E���3RU�RXWUR�ODGR��R�7'+�GR�
VHGLPHQWDGRU�IRL�GH�§���������PLQXWRV�� $�YHORFLGDGH�GH� UHFLUFXODomR�LQWHUQD�QR�+5$3�IRL�GH������
FP�V����SURPRYLGD�SRU�GXDV�ERPEDV�VXEPHUVDV�FRP�YD]mR�QRPLQDO�GH����/�K����PRGHOR�6����6DUOR�
%HWWHU��%UDVLO���DVVHJXUDQGR�D�PLVWXUD�FRPSOHWD�H�JDUDQWLQGR�TXH�DV�FDUDFWHUtVWLFDV�KLGUiXOLFDV�GRV�
+5$3V�FRQYHQFLRQDLV�IRVVHP�DWHQGLGDV��2VZDOG��������3RVDGDV�HW�DO�������E��5XDV�HW�DO����������2�
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H[SHULPHQWR� IRL� UHDOL]DGR�HP�XPD�FDVD�GH�YHJHWDomR� �HVWXID��� ORFDOL]DGD�QD�8QLYHUVLGDGH�)HGHUDO�
GH�0DWR�*URVVR�GR�6XO�GXUDQWH����GLDV��FRP�WHPSHUDWXUD�LQWHUQD�GH�§���&�

)LJXUD ���'LDJUDPD�HVTXHPiWLFR�GR�UHDWRU��+5$3��XWLOL]DGR�SDUD�UHPRomR�GH�PDWpULD�RUJkQLFD�H�QXWULHQWHV�

����9LQKDoD

$�YLQKDoD�IRL�FROHWDGD�HP�XPD�LQG~VWULD�GH�Do~FDU�H�HWDQRO��HP�0DWR�*URVVR�GR�6XO��%UDVLO��
H�PDQWLGD�VRE�UHIULJHUDomR����&��DWp�VHU�XWLOL]DGD�QR�H[SHULPHQWR��$�YLQKDoD�EUXWD�IRL�GLOXtGD�YLQWH
YH]HV������Y�Y��FRP�iJXD�GHVWLODGD��QRPHDGD�GH�9'��SDUD�GHSRLV�VHU�WUDWDGD�QR�+$53��3RVDGDV�HW�
DO�������E���$�GLOXLomR�IRL�QHFHVViULD�GHYLGR�D�DOWD�GHPDQGD�TXtPLFD�GH�R[LJrQLR��'42��GH�§��� J /�

� H� EDL[R� S+� GH� ����� IDWRUHV� TXH� SRGHP� DWUDSDOKDU� RX�� DWp� PHVPR�� LQYLDELOL]DU� D� DWLYLGDGH�
IRWRVVLQWpWLFD� GDV� PLFURDOJDV�� (P� XP� FHQiULR� UHDO�� R� HIOXHQWH� �WUDWDGR�� GR� +5$3�� Mi� FRP� EDL[DV�
FRQFHQWUDo}HV� GH� PDWpULD� RUJkQLFD�� SRGHULD� VHU� XWLOL]DGR� QD� GLOXLomR� GD� YLQKDoD�� DXPHQWDQGR� D�
YLDELOLGDGH�HFRQ{PLFD�H�DPELHQWDO�GR�SURFHVVR��2�UHDWRU�IRL�SUHHQFKLGR�LQLFLDOPHQWH�FRP������/�GH�
9'�H� GHSRLV� IRL�DOLPHQWDGR�FRQWLQXDPHQWH�DWUDYpV�GH�XPD�ERPED� �:DWVRQ�0DUORQ����8��8.��FRP�
9'�

����0LFURUJDQLVPRV�H�&RQGLo}HV�GH�&XOWXUD

2� +5$3� IRL� LQRFXODGR� FRP� ����� /� GH� XPD� FXOWXUD� GH� PLFURDOJDV� FRP� ���� J� GH� VyOLGRV�
VXVSHQVRV� WRWDLV� �667�� /��� �§� ���� &KORUHOOD� YXOJDULV�� H� ����� /� GH� ORGR� DHUyELR� QLWULILFDQWH�
GHVQLWULILFDQWH�� FRP����� J 667 /���� GH� XPD�(VWDomR� GH� 7UDWDPHQWR� GH�(IOXHQWHV� �(7(�� GH�&DPSR�
*UDQGH�� 0DWR� *URVVR� GR� 6XO�� $� FXOWXUD� GH� PLFURDOJDV� LQRFXODGD� QR� UHDWRU� IRL� SUHYLDPHQWH�
DFOLPDWDGD j�9'�DQWHV�GH�VHU�LQRFXODGD��FRQIRUPH�6HUHMR�HW�DO���������

����&RQGLo}HV�2SHUDFLRQDLV�H�3URFHGLPHQWRV�GH�&ROHWD

2� UHDWRU� IRL� RSHUDGR� GXUDQWH� ��� GLDV�� FRQWLQXDPHQWH�� D� ILP� GH� VH� HVWXGDU� D� UHPRomR� GH�
PDWpULD� RUJkQLFD� H� QXWULHQWHV� GD� YLQKDoD� GLOXtGD� HP� VLVWHPDV� VLPELyWLFR� PLFURDOJDV�EDFWpULDV�� $�
FRQFHQWUDomR� LQLFLDO� GH� GHPDQGD� TXtPLFD� GH� R[LJrQLR� �'42��� FDUJD� RUJkQLFD� DSOLFDGD� �&2$���
DOFDOLQLGDGH� WRWDO�� FDUERQR� RUJkQLFR� WRWDO� �&27��� FDUERQR� LQRUJkQLFR� �&,��� QLWURJrQLR� WRWDO� �17��� 1�
1+���12����12����IRVIRUR��3���VyOLGRV�VXVSHQVRV�WRWDLV��667��H�S+�VmR�DSUHVHQWDGRV�QD�7DEHOD���
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'XDV� YH]HV� SRU� VHPDQD� IRUDP� FROHWDGDV� DPRVWUDV� GH� ���� P/� GR� DIOXHQWH� �HQWUDGD� GR�
+5$3�� GHSRLV� GD� ERPED� GH� DOLPHQWDomR�� H� GR� HIOXHQWH� �VDtGD� GR� VHGLPHQWDGRU� ± 6�� SDUD�
PRQLWRUDPHQWR�GD�FRQFHQWUDomR�VRO~YHO�GH�'42��DOFDOLQLGDGH�WRWDO��&,��&27��1�1+���12����12����3�H�
QmR�VRO~YHO�GH�667�H� WXUELGH]��$V�DPRVWUDV� IRUDP�ILOWUDGDV�SUHYLDPHQWH�HP�ILOWUR�GH�Q\ORQ�GH������
ȝP�� VLPXODQGR� XPD� XQLGDGH� GH� FROKHLWD� GD� ELRPDVVD� FRP� XP�PyGXOR� GH�PHPEUDQD� �3RVDGDV�� HW�
DO��� ����E��� $� WHPSHUDWXUD� DPELHQWH�� WHPSHUDWXUD� GR� UHDWRU�� WXUELGH]� GR� UHDWRU�� LQWHQVLGDGH�
OXPLQRVD��S+�H�R[LJrQLR�GLVVROYLGR��2'��IRUDP�PHGLGRV�GLDULDPHQWH��2V�YDORUHV�GH�DOFDOLQLGDGH�WRWDO�
H�S+�IRUDP�XWLOL]DGRV�SDUD�FDOFXODU�R�YDORU�GR�FDUERQR�LQRUJkQLFR� �:ROI�*ODGURZ�HW�DO���������$�WD[D�
GH� HYDSRUDomR� GLiULD� IRL� GHWHUPLQDGD� SHOD� GLIHUHQoD� HQWUH� D� YD]mR� GH� HQWUDGD� H� VDtGD� GR� UHDWRU�
�6HUHMR�HW�DO��������� VHQGR��SRUWDQWR��PHGLGD�H�FDOLEUDGD�D�YD]mR�GH�HQWUDGD�WUrV�YH]HV�SRU�VHPDQD�
H�D� YD]mR�GH�VDtGD�PHGLGD�GLDULDPHQWH�HP�SURYHWD�JUDGXDGD��$V�FROHWDV�H�DQiOLVHV�GLiULDV� IRUDP�
UHDOL]DGDV�jV�������KRUDV�GD�PDQKm�HP�WRGR�SHUtRGR�H[SHULPHQWDO�

7DEHOD����&DUDFWHUL]DomR�LQLFLDO�GD�9LQKDoD�'LOXtGD��9'��
3DUkPHWURV 8QLGDGH 9'

'42 PJ�2� /�� ������D
&2$ J�'42�P� G�� ���������� D

&27 PJ�&�/í� ��������� D

,& PJ�&�/í� ���������� D

17 PJ�1�/í� �������� D

1�1+�� PJ�1�1+�� /í� ���������� D

1�12�� PJ�1�12� � /í� �������
1�12�� PJ�1�12�í /í� QG

3 PJ�3�32��� /í� ��������� D

S+ � ������� D

&�1�3 � ����������� D

S+ � ������� D

D�9DORUHV�PpGLRV�H�GHVYLR�SDGUmR��QG �QmR�GHWHFWDGR�

����(TXDo}HV�8WLOL]DGDV

$�UHPRomR�GH�'42��&27��17��1�1+� H�3�IRUDP�GHWHUPLQDGRV�VHJXQGR�D�HTXDomR�����

��୧ሺΨሻ ൌ
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ଡ଼౟ǡఽూై౑ుొ౐ు ൈ ୕ఽూై౑ుొ౐ు
ൈ ͳͲͲ ���

1HVWD� HTXDomR� ;L�$)/8(17( H� ;L�()/8(17(� UHSUHVHQWDP� UHVSHFWLYDPHQWH� DV� FRQFHQWUDomR� GH�
HQWUDGD�H�VDtGD��PJ�/�

���



ϭϬ

Z͘��ƌŐĂŵĂƐƐĂ�ͮ��ĂŵƉŽ�'ƌĂŶĚĞ�ͮ�ǀ͘�ϭ�ͮ�ŶǑ�ϬϬϮ�ͮ�DĂŝŽͬ�ŐŽƐƚŽ�ͮ�ϮϬϭϴ

2QGH�667+5$3 H�667()/8(17( FRUUHVSRQGHP�UHVSHFWLYDPHQWH�D�FRQFHQWUDomR�GH�667��J /����
QR�OtTXLGR�GH�FXOWLYR�GR�+5$3�H�QR�HIOXHQWH�GH�VDtGD�GR�GHFDQWDGRU�

-i� D� SURGXWLYLGDGH� GH� %LRPDVVD� �%� J P��6XSHUItFLH+5$3 G���� IRL� HVWLPDGR� GH� DFRUGR� FRP� D�
HTXDomR�����

� ൌ
ୗୗ୘ౄ౎ఽౌൈ ୕ుూై౑ుొ౐ు

ୗ
���

2QGH�667+5$3 FRUUHVSRQGH�D�FRQFHQWUDomR�GH�667�QR�+5$3��J/�����4()/8(17( p�D�YD]mR�GH�
VDtGD�H�6�p�D�VXSHUItFLH�LOXPLQDGR�GR�+5$3��������P���

����3URFHGLPHQWRV�$QDOtWLFRV

$V� FRQFHQWUDo}HV� GH�&27� H� ,&� IRUDP� GHWHUPLQDGDV� HP� DQDOLVDGRU� 72&�9&6+ �6KLPDG]X��
-DSmR���2�17� IRL�PHQVXUDGR�XVDQGR�NLW�+DFK��PpWRGR� ������� FRP�HVSHFWURIRW{PHWUR�'5������89�
9,6� �+DFK�� &DQDGi��� 1±1+�� H� S+� IRUDP� PHGLGRV� FRP� R� 2ULRQ� )LYH� 6WDU� PXOWLSDUkPHWURV�
�7KHUPR6FLHQWLILF�� +RODQGD��� 1�12���� 1�12�� H� 3�32��� IRUDP� GHWHUPLQDGRV� XVDQGR� XP�
'LRQH[8OWL0DWH� ,&6� ����� FRP� FROXQD� ,RQ3DF� $*���$6��� �7KHUPR6FLHQWLILF�� (8$��� 7RGDV� DV�
DQiOLVHV� IRUDP� UHDOL]DGDV� GH� DFRUGR� FRP� 6WDUGDUG� 0HWKRGV �$3+$�� ������� $� WXUELGH]� IRL�
GHWHUPLQDGD� DWUDYpV� GH� WXUELGtPHWUR�+DQQD�PRGHOR�+,��������� �+DQQD� LQVWUXPHQWV�� (8$���2'� H�
WHPSHUDWXUD� QRV� UHDWRUHV� IRUDP� GHWHUPLQDGRV� FRP�2[tPHWUR� �����'2� �-HQZD\��5HLQR�8QLGR��� $�
LQWHQVLGDGH�OXPLQRVD�IRL�GHWHUPLQDGD�FRP�OX[tPHWUR�/;������/XWURQ�&RUSRUDWLRQ��7DLZDQ��

��5HVXOWDGRV�H�'LVFXVVmR

����&RQGLo}HV�$PELHQWDLV�H�2SHUDFLRQDLV�GR�+5$3

$� RSHUDomR� GR� UHDWRU� DFRQWHFHX� QR� PrV� GH� -XOKR� H� $JRVWR�� PDUFDGRV� SRU� WHPSHUDWXUD�
DPELHQWH�YDULDQGR�GH����D����&��)LJXUD����H�PpGLD�GH����������&��

)LJXUD����9DULDomR�GLiULD GD�7HPSHUDWXUD���&��

�

�

��

��

��

��
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-i�RV�YDORUHV�GH�UDGLDomR�VRODU�GLiULD�DFXPXODGD� ILFDUDP�DFLPD�GH�����0-�P� HP�PDLV�GH�
����GR�SHUtRGR�GH�RSHUDomR�H�D�8PLGDGH�5HODWLYD�GR�$U�����YDULRX�HQWUH����H������
7DEHOD����9DORUHV�PpGLRV��Pi[LPRV�H�PtQLPR�GR�S+��7'+��WHPSHUDWXUD�2'�H�WD[D�GH�HYDSRUDomR�GR�PHLR�GH�FXOWLYR�

GXUDQWH�R�SHUtRGR�H[SHULPHQWDO�
3DUkPHWURV 8QLGDGH 0pGLD���6' 0i[LPR 0tQLPR

S+ � ��������� ���� ����
7'+ GLDV ��������� ���� ����
2' PJ�2� /�� ������� ���� ���

7HPSHUDWXUD �& �������� �� ����

3$5 ȝPRO P�� V�� ��������� ��� ���
7D[D�GH�(YDSRUDomR� /�P���G�� ��������� ��� ���

$� UHODomR�&�1�3�GD�9'� �7DEHOD� ���� FRPSDUDGD�FRP�R�yWLPR� UHSRUWDGR�SDUD�R� FUHVFLPHQWR�
PLFURDOJDO�� ��������� �2VZDOG�� ������� VXJHUH� TXH� R� FUHVFLPHQWR� GD� ELRPDVVD� H� WUDWDPHQWR� GR�
HIOXHQWH�IRL�OLPLWDGR�SRU�1LWURJrQLR�H�)RVIRUR��$VVLP��XPD�DOWHUQDWLYD�LQWHUHVVDQWH�VHULD�D�GLOXLomR�GD�
YLQKDoD� HP� RXWUR� HIOXHQWH� �FR�GLJHVWmR�� FRP�PDLRUHV� FRQFHQWUDo}HV� GH� QLWURJrQLR� H� IyVIRUR�� SDUD
EDODQFHDU�D�UHODomR�&�1�3�

'XUDQWH�RV����GLDV�GH�RSHUDomR�GR�+5$3��R�S+�PpGLR�GR�PHLR�GH�FXOWLYR�IRL�GH�����������
�7DEHOD�����DFLPD�GR�HQFRQWUDGRV�SRU�0DUTXHV�HW�DO� ������ H�&DQGLGR�H�/RPEDUGL������� GH�§������
9DORUHV� GH� S+� DFLPD� GH� �� SRGH� VLJQLILFDU� TXH� D� WD[D� GH� IRWRVVtQWHVH� IRL� PDLRU� TXH� D� UHVSLUDomR�
�&DQGLGR�H�/RPEDUGL��������

2� YDORU� PtQLPR� GH�2'� SDUD� TXH� RFRUUD� R[LGDomR� GD�PDWpULD� RUJkQLFD� H� QLWULILFDomR�� VHP�
OLPLWDo}HV��p�DFLPD�GH���PJ�2��/��� �0HWFDOI�H�(GG\���������$SHVDU�GR�2'�PpGLR�SDUD�R�SHUtRGR�ILFDU�
DFLPD�GR�YDORU� OLPLWH����������PJ�2��/�����R�2'�ILFRX�DEDL[R�GR�LGHDO�HP�YiULRV�GLDV�GH�RSHUDomR��R�
TXH�SRGH�WHU�FDXVDGR�OLPLWDo}HV�QD�UHPRomR�GH�PDWpULD�RUJkQLFD�H�QLWURJrQLR��SULQFLSDOPHQWH�SDUD�D�
FRPXQLGDGH�EDFWHULDQD�QLWULILFDQWH�GHVQLWULILFDQWH��3RVDGDV�HW�DO���������

$�WHPSHUDWXUD�p�XP�GRV�IDWRUHV�DPELHQWDLV�TXH�PDLV�DIHWD�R�FUHVFLPHQWR�H�FRPSRVLomR�GRV�
PLFURUJDQLVPRV��SRLV�LQIOXHQFLD�GLUHWDPHQWH�QD�DWLYLGDGH�HQ]LPiWLFD�H�IXQFLRQDPHQWR�GD�PHPEUDQD�
FHOXODU��=HQJ�HW�DO����������$�WHPSHUDWXUD�LGHDO�SDUD�FXOWLYR�GH�&KORUHOOD�YXOJDULV p�§����&��QD�TXDO�D�
Pi[LPD�SURGXWLYLGDGH�p�DWLQJLGD� �&KLQQDVDP\�HW�DO���������&RQYHUWL���������'XUDQWH�R�H[SHULPHQWR��
D�WHPSHUDWXUD�PpGLD�GR�PHLR�GH�FXOWLYR�IRL�GH������&��SRUpP�FRP�Pi[LPDV�GH��� &��7DEHOD�����R�
TXH� SRGH� WHU� OLPLWDGR� WDPEpP� D� WD[D� GH� FUHVFLPHQWR� H� D� UHPRomR� GH� QXWULHQWHV�� Mi� TXH� SDUD�
WHPSHUDWXUDV�HQWUH����H����&�VXD�WD[D�GH�FUHVFLPHQWR�GLPLQXL��&DVVLG\��������

$� WD[D� GH� HYDSRUDomR� ���������� ILFRX� XP� SRXFR� DFLPD� GR� OLPLWH� VXSHULRU� GR� LQWHUYDOR�
UHSRUWDGR� SDUD� +$53V� TXH� VmR� RSHUDGRV� DR� DU� OLYUH� �§� �í�� / P�� G���� �*XLH\VVH� HW� DO��� �������
SRVVLYHOPHQWH�GHYLGR�DOWDV�WHPSHUDWXUDV�QD�FDVD�GH�YHJHWDomR�

����5HPRo}HV�GH�PDWpULD�RUJkQLFD�H�QXWULHQWHV�H�SDGU}HV�GH�ODQoDPHQWR�GH�HIOXHQWHV

$V�UHPRo}HV�GH�'42��&27��17��1+��� 12����12�� H�3�HVWmR�UHVXPLGDV�QD�7DEHOD���
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7DEHOD����5HPRo}HV�GH�PDWpULD�RUJkQLFD�H�QXWULHQWHV��'42��&27��3��17��1+����12�� H�12����QR�+5$3�H�SDUkPHWURV�
GH� ODQoDPHQWR�GH�HIOXHQWHV�H�HQTXDGUDPHQWR�GH�ULRV�&ODVVH���QR�%UDVLO��1D�HQWUDGD�H�VDtGD�VmR�DSUHVHQWDGRV RV�

YDORUHV�PpGLRV�H�GHVYLR�SDGUmR�GXUDQWH�R�SHUtRGR�GH�PRQLWRUDPHQWR�

3DUkPHWUR 8QLGDGH (QWUDGD 6DtGD 5HPRomR�
���

&RQGLo}HV�GH�
ODQoDPHQWR�D

(QTXDGUDPHQWR�
�&ODVVH��� ÈJXDV�

'RFHV�E

'42 PJ�2� /� ������ ����� ����
'%2���� FRP�

UHPRomR�PtQLPD�
GH����

'%2���� ���

&27 PJ�&�/í� ��������� ������ ���� � �

3 PJ�3�32���

/í�
��������� ������� ���� �

$PELHQWH�OrQWLFR� �
����

$PELHQWH� OyWLFR� �
����

17 PJ�1�/í� �������� ��������� ���� �

1�1+��
PJ�1�1+��

/í�
��������� ������� ���� 0i[LPR�GH�����

������S+�����
���������S+�����
�������S+�����
�����S+!����

1�12��
PJ�1�12�í

/í�
1G ��������� � � ��

1�12��
PJ�1�12��

/í� ������� ��������� ���� � �

S+ � ������� ��������� � S+������D���� S+������D����
D5HPRomR� PtQLPD� H� YDORUHV� Pi[LPRV� GH� ODQoDPHQWR� GH� HI OXHQWHV� FRQIRUPH� &RQDPD� ���������� E9DORUHV�

Pi[LPRV�SDUD�HQTXDGUDPHQWR�QD�&ODVVH����FRQIRUPH�&RQDPD����������

$� UHPRomR� GH� '42� H� &27� IRL� GH� ����� H� ������� UHVSHFWLYDPHQWH�� %DVWRV� HW� DO� ������
REWLYHUDP�UHPRomR�GH�&27 GH�§ �����PDV�FRP�&�1��§ ���DMXVWDGR�FRP�JOLFRVH�H�QLWUDWR��H�FXOWLYR�
HP�EDWHODGD�GH�PLFURDOJD�ILODPHQWRVD��0DUTXHV�HW�DO� ��������XWLOL]DQGR�&KORUHOOD�YXOJDULV H�YLQKDoD�
GLJHULGD� H� GLOXtGD� ������ FRPR� PHLR� GH� FXOWLYR�� HQFRQWURX� UHPRomR� GH� '42� GH� ����� SUy[LPR� GR�
HQFRQWUDGR� QHVVH� HVWXGR�� $V� UHPRo}HV� GH� 3�32� H� 1+�� QR� +5$3� IRUDP� GH� ������ H� �����
UHVSHFWLYDPHQWH��QmR�RFRUUHQGR�UHPRomR�GH�12����$EDL[R�GDV�UHPRo}HV�HQFRQWUDGDV�SRU�0DUTXHV�
HW�DO� ��������TXH�ILFDUDP�SUy[LPDV�GH�������1R�+5$3�DLQGD�RFRUUHUDP�UHPRo}HV�GH�17�H�GH�12��

GH�������H��������UHVSHFWLYDPHQWH��SRVVLYHOPHQWH�YLD�QLWULILFDomR�

2� SDGUmR� GH� ODQoDPHQWR� GH� HIOXHQWHV� HP� FRUSRV� KtGULFRV�� GHVFULWR� SHOD� 5HVROXomR�
&21$0$����� GH� ����� �%5$6,/�� ������� GHWHUPLQD� TXH� R� HIOXHQWH� ODQoDGR� GHYH� WHU� XPD� UHPRomR�
PtQLPD� GH� ���� GD� '%2������ QR� +5$3� D� UHPRomR� GH� '42� H� &27� IRL� GH� ����� H� �������
UHVSHFWLYDPHQWH��DWLQJLQGR�SRUWDQWR��D�UHPRomR�PtQLPD�UHTXHULGD��2XWURV�SDUkPHWURV�HVSHFLILFDGRV�
QD�5HVROXomR�&21$0$����������p�D�FRQFHQWUDomR�GH�1�1+����TXH�GHYH�HVWDU�DEDL[R�GH����PJ�/��H�
R�S+��HQWUH���H����SDGU}HV�WDPEpP�DWLQJLGR�QR�WUDWDPHQWR�QR�+5$3��7DEHOD����

$OpP� GH� DWHQGHU� DRV� SDGU}HV� GH� ODQoDPHQWR� R� HIOXHQWH� RV� SDGU}HV� GR� FRUSR� UHFHSWRU��
GHVFULWR� SHOD�5HVROXomR�&21$0$����� GH� ����� �%5$6,/�� ������� WDPEpP� GHYHP� VHU� REVHUYDGRV��
DILP�GH�TXH�D�GLVSRVLomR�GR�HIOXHQWH�QmR�DOWHUD� VHX�HQTXDGUDPHQWR��RX�VHMD�� GLPLQXD�D�TXDOLGDGH�
GD� iJXD�� (VWmR� GHVFULWRV� QD� 7DEHOD� �� RV� SDGU}HV� GH� XP� FRUSR� UHFHSWRU� GH�&ODVVH� ��� DR� TXDO� VH�
GHVHMD�ODQoDU�D�9'�WUDWDGR��REVHUYD�VH�TXH�D�'%2����� �&27��GHVWRD�GR�GHWHUPLQDGR�QD�QRUPD��PDV�
FRPR�GHYHP�VHU�FRQVLGHUDV�D�YD]mR�H�FDSDFLGDGH�GH�DVVLPLODomR�GH�XP�FRUSR�KtGULFR�PpGLR��WRGRV�
RV�SDUkPHWURV�VmR�DWHQGLGRV��6SHUOLQJ��9RQ��������

����3URGXWLYLGDGH�
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2� SDUkPHWUR� GH� PRQLWRUDPHQWR� GR� FUHVFLPHQWR� GD� ELRPDVVD� DOJDO� IRL� D� WXUELGH]� �178���
DSUHVHQWDQGR� YDORUHV� PpGLRV� GH� ������� 178� H� YDORU� Pi[LPR� H� PtQLPR� GH� ���� H� ���� 178��
UHVSHFWLYDPHQWH�� 1D� )LJXUD� �� VmR� DSUHVHQWDGRV� RV� YDORUHV� GH� WXUELGH]� GLiULRV�� YDORUHV� TXH�
GHFUHVFHUDP�GHSRLV�GR�YLJpVLPR�GLD�GH�RSHUDomR��-XQWDPHQWH�FRP�R�GHFUpVFLPR�GD�WXUELGH]��H�DOWD�
UHPRomR� GH�'42��&27�H� QXWULHQWHV� �7DEHOD����� IRL� REVHUYDGR� HQWmR�QR� UHDWRU�� D� IRUPDomR� GH� XP�
ELRILOPH�

$�SURGXWLYLGDGH�GDV�PLFURDOJDV��HP�VXVSHQVmR��IRL�FDOFXODGD�DWUDYpV�GD�FRUUHODomR�HQWUH�D�
WXUELGH]�H�FRQWH~GR�GH�ELRPDVVD�VHFD��ELRPDVVD�HP�VyOLGRV�VXVSHQVRV�WRWDLV��J�667�/�����DWUDYpV�
GD�(TXDomR������GHWHUPLQDGD�FRQIRUPH�7R\RGD�HW�DO� �������

ܵܵܶ ൌ ͲǡͻͶͻ͹ ൈ Ǣݖܾ݁݀݅ݎݑܶ ܴଶ ൌ Ͳǡͻͻʹͻ ���

)LJXUD����7XUELGH]�GR�PHLR�GH�FXOWLYR�GXUDQWH�R�SHUtRGR�H[SHULPHQWDO� ����GLDV��

$� SURGXWLYLGDGH� Pi[LPD� H� PtQLPD� IRL� GH� ���� H� ���� PJ� /�� G���� FRP� YDORUHV� PpGLRV� GH�
�������� PJ� /�� G���� 'RV� 6DQWRV� HW� DO� ������� DWLQJLUDP� SURGXWLYLGDGHV� PXLWR� VXSHULRUHV� DV�
HQFRQWUDGDV� QHVVHV� HVWXGRV�� §� ��� PJ� / �� G�� �� PDV� FXOWLYDUDP� D� PLFURDOJD� 6SLUXOLQD� Pi[LPD HP�
DSHQDV����Y�Y�GH�YLQKDoD�EUXWD�QR�PHLR�GH�FXOWLYR��GLIHUHQWH GRV�����Y�Y�XVDGRV�QHVVH�HVWXGR��$�
EDL[D� SURGXWLYLGDGH� QR� PHLR� GH� FXOWLYR� H� IRUPDomR� GH� ELRILOPH� SRGH� WHU� VLGR� XPD� UHVSRVWD� GRV�
PLFURUJDQLVPRV� DV� FRQGLo}HV� QXWULFLRQDLV� GR�PHLR�� DOWD� FRQFHQWUDomR� GH�PDWpULD� RUJkQLFD� H� EDL[D�
GLVSRQLELOLGDGH� GH� QXWULHQWHV� �$ELQDQGDQ� HW� DO��� ������� H� WDPEpP� D� SUHVHQoD� GH�PHODQRLGLQDV� QD�
YLQKDoD�� VXEVWDQFLDV� SROLPpULFDV� UHFDOFLWUDQWHV� FRP� IRUWHV� SURSULHGDGHV� DQWLR[LGDQWHV�� TXH� SRGHP�
VHU�Wy[LFDV�SDUD�RV�PLFURUJDQLVPRV��0RKDQD�HW�DO���������3DQW�H�$GKROH\D��������

��&RQFOXV}HV

2�XVR�GH�+5$3�SDUD�R�WUDWDPHQWR�GH�YLQKDoD�SURPRYHX�XPD�UHPRomR�GH�������GH�'42��
������GH�QLWURJrQLR�H�������GH�IyVIRUR��$OpP�GLVVR��XPD�SURGXWLYLGDGH�Pi[LPD�GH�����PJ /�� G�� IRL�
HQFRQWUDGD�� ELRPDVVD� PLFURDOJDO� TXH� SRGH� VHU� XWLOL]DGD� QD� SURGXomR� GH� ELRFRPEXVWtYHLV� FRPR�
ELRGLHVHO��ELRJiV�RX�ELRHWDQRO��2�FUHVFLPHQWR�PLFURDOJDO�HP�ELRILOPH�WRUQD�D�VXD�SRVVtYHO�XWLOL]DomR�
SDUD�SURGXomR�HQHUJpWLFD�PDLV�YDQWDMRVD��YLVWR�TXH�D�VHSDUDomR�GDV�PLFURDOJDV�HP�VXVSHQVmR�GR�
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PHLR� GH� FXOWLYR�p� D� HWDSD�PDLV� FDUR� SDUD� R� SURFHVVR� GH� SURGXomR� GH� ELRFRPEXVWtYHLV� DWUDYpV� GH�
PLFURDOJDV�� 3RU� ILP�� R� HIOXHQWH� WUDWDGR� SRGHULD� VHU� XWLOL]DGR� QD� GLOXLomR� GD� YLQKDoD� EUXWD��
PHOKRUDQGR� D� YDQWDJHP� DPELHQWDO� H� HFRQ{PLFD� GR� SURFHVVR�� SRLV� HOLPLQDULD� D� QHFHVVLGDGH� GH�
GLOXLomR� FRP� iJXD�� $OpP� GH� DWHQGHU� DRV� SDGU}HV� GH� ODQoDPHQWR� H� HQTXDGUDPHQWR� GH XP� FRUSR�
UHFHSWRU�GH�&ODVVH���

��5HIHUrQFLDV

$%,1$1'$1��6�� 68%$6+&+$1'5$%26(��6��5���9(1.$7(6:$5/8��.���0(*+$5$-��0��
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