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2�SUHVHQWH�WUDEDOKR WHP�FRPR�REMHWLYR�D�DSOLFDomR�GD�WHFQRORJLD�QR�PRQLWRUDPHQWR�

GH�MDUGLQV�KLGURS{QLFRV��WLSR�GH�FXOWLYR�TXH�QmR�XWLOL]D�WHUUD��HVWHV�VmR�DOWHUQDWLYDV�GH�

FXOWLYR�SDUD� ORFDLV�SHTXHQRV��VHP�GLVSRQLELOLGDGH�GH�VROR�H VHP�FOLPD�IDYRUiYHO��2�

FXOWLYR�KLGURS{QLFR p FRQVLGHUDGR�XPD�GDV�SRVVtYHLV�VROXo}HV SDUD�R�IRUQHFLPHQWR�

DOLPHQWtFLR VXVWHQWiYHO�QR� IXWXUR SUHYLVWR RQGH�R FUHVFLPHQWR�SRSXODFLRQDO�PXQGLDO

TXH� Mi� HVWi� DXPHQWDQGR H LUi� FRQWLQXDU� QHVWH� FDPLQKR DVVLP� FRPR� D� EXVFD� GH�

PDQHLUDV�GH�SURGXomR�DJUtFROD�GH�PHQRV LPSDFWR�QD�QDWXUH]D��$SHVDU�GD�LGHLD�GH�

QmR� XWLOL]DU� WHUUD� QR� FXOWLYR� VHMD� DWUDHQWH� H[LVWHP� DOJXPDV� YDULiYHLV� TXH� VmR�

LPSRUWDQWHV� QR� FXOWLYR� H� QHFHVVLWDP� VHU� PRQLWRUDGDV� FRQVWDQWHPHQWH� XWLOL]DQGR�

VHQVRUHV��ORJR�TXH�VH�QmR�IRUHP DQDOLVDGDV�H�FRUULJLGDV�SRGHP�DFDUUHWDU�SHUFD�GH�

XPD�SURGXomR�LQWHLUD� (VWH�WUDEDOKR�SURS}H�R�GHVHQYROYLPHQWR�GH�XP�SURWyWLSR�SDUD�

R�PRQLWRUDPHQWR GH�YDULiYHLV�GH�XP FXOWLYR�+LGURS{QLFR�EDVHDQGR�VH�QD�FROHWD�GH�

GDGRV�SRU�VHQVRUHV SRU�XPD�SODWDIRUPD�GH�SURWRWLSDJHP H�H[HFXomR�GH�DQiOLVHV H�

DPRVWUDJHP�GH�UHVXOWDGRV�HP�XP�VLWH�ZHE��

3DODYUDV�FKDYH��$XWRPDomR��+LGURSRQLD��3ODWDIRUPDV�GH�3URWRWLSDJHP��,QWHUQHW�GDV�

&RLVDV�
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)LJXUD����� 0DSDV�GH�SURGXWLYLGDGH�GH�FXOWXUDV�GLIHUHQWHV�H�UHVXOWDGR�ILQDO�GD�FROKHLWD

������������������������������������������������������������������������������������������������������������������������������������

)LJXUD����� 3ODQWDV�FXOWLYDGDV�HP�VLVWHPD�IORDWLQJ �����������������������������������������������������

)LJXUD����� ([HPSOR�GR�6LVWHPD�1)7 �������������������������������������������������������������������������

)LJXUD����� 6LVWHPD�$HURS{QLFR ����������������������������������������������������������������������������������

)LJXUD����� 6LVWHPD�SRU�VXEPHUVmR�H�GUHQDJHP ��������������������������������������������������������

)LJXUD����� 6RIWZDUH�HQYLDQGR�FyGLJR�FRPSLODGR�D�SODWDIRUPD�GH�SURWRWLSDJHP�$UGXLQR

������������������������������������������������������������������������������������������������������������������������������������

)LJXUD����� $UGXLQR�0HJD����������������������������������������������������������������������������������������

)LJXUD����± (VWUXWXUD�GR�5DVSEHUU\�3,�%� ������������������������������������������������������������������

)LJXUD����� 6HQVRU�S+ �������������������������������������������������������������������������������������������������

)LJXUD����� 6HQVRU�)RWRYROWDLFR ����������������������������������������������������������������������������������

)LJXUD����� 6HQVRU�GH�&RQGXWLYLGDGH��������������������������������������������������������������������������

)LJXUD����� 6HQVRU�GH�7HPSHUDWXUD ����������������������������������������������������������������������������

)LJXUD����� %RPED�3HULVWiOWLFD ������������������������������������������������������������������������������������

)LJXUD����� 'DGRV�&ROHWDGRV�GRV�6HQVRUHV����������������������������������������������������������������

)LJXUD����� 7RPDGD�GH�$o}HV�������������������������������������������������������������������������������������

)LJXUD����� 0LQL�(VWXID ������������������������������������������������������������������������������������������������



)LJXUD����� 3URWyWLSR�XWLOL]DQGR�$UGXLQR�812 �������������������������������������������������������������

)LJXUD ���� 3URWyWLSR����������������������������������������������������������������������������������������������������

)LJXUD����� ,QWHUIDFH�GR�$SOLFDWLYR�������������������������������������������������������������������������������

)LJXUD����� $UGXLQR�'8(�H�&RQH[}HV�QR�3URWRERDUG �������������������������������������������������

)LJXUD����� (VWUXWXUD�GR�%DQFR �����������������������������������������������������������������������������������

)LJXUD����� &yGLJR�WHVWH�FRQH[mR �������������������������������������������������������������������������������

)LJXUD����� ,QVHUomR�GH�GDGRV�QR�EDQFR���������������������������������������������������������������������

)LJXUD����� 0RQWDJHP�-DUGLP�+LGURS{QLFR �����������������������������������������������������������������

)LJXUD����� 0RQWDJHP�&DQRV�39& �����������������������������������������������������������������������������

)LJXUD����� 6LWH�HP�)XQFLRQDPHQWR ����������������������������������������������������������������������������

)LJXUD����� 3URJUDPDomR�HQYLR�H�PDLO ������������������������������������������������������������������������

)LJXUD����� 7HVWH�(�PDLO ����������������������������������������������������������������������������������������������

)LJXUD����� 7HPSHUDWXUD ���������������������������������������������������������������������������������������������

)LJXUD����� )XQFLRQDPHQWR�GR�6LVWHPD ����������������������������������������������������������������������

)LJXUD����� &HQiULR�WHVWH�WHPSHUDWXUD ������������������������������������������������������������������������

)LJXUD����� &HQiULR����WHVWH�GH�WHPSHUDWXUD ��������������������������������������������������������������

)LJXUD����� &HQiULR����WHVWH�GH�WHPSHUDWXUD ��������������������������������������������������������������

)LJXUD����� 7HVWH�7HPSHUDWXUD�&HQiULR�� �������������������������������������������������������������������

)LJXUD����� 7HVWH�WHPSHUDWXUD�&HQiULR�� ��������������������������������������������������������������������

)LJXUD����� &HQiULR�GRV�WHVWHV�S+�������������������������������������������������������������������������������

)LJXUD����� &HQiULR���WHVWH�S+ ������������������������������������������������������������������������������������

)LJXUD����� &HQiULR���S+���������������������������������������������������������������������������������������������

)LJXUD����� 7HVWH�S+�&HQiULR�� �����������������������������������������������������������������������������������

)LJXUD����� 7HVWH�S+�&HQiULR�� �����������������������������������������������������������������������������������

)LJXUD����� -DUGLP�+LGURS{QLFR�HP�IXQFLRQDPHQWR�����������������������������������������������������

)LJXUD����� 5HVHUYDWyULR�FRP�RV�VHQVRUHV������������������������������������������������������������������

)LJXUD����� 6LWH�HP�IXQFLRQDPHQWR �����������������������������������������������������������������������������



/,67$�'(�7$%(/$6
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9$17V������9HtFXORV�$pUHRV�1mR�7ULSXODGRV�
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2�GHVHQYROYLPHQWR�GD�+LGURSRQLD�p�PXLWR�SURPLVVRU��GHYLGR�DR�IDWR�TXH�

HOD�WHP�FRPR�REMHWLYR�XP�SURGXWR�GH�DOWD�TXDOLGDGH�H VXSHULRU�DR�SURGXWR�REWLGR�SHOD�

DJULFXOWXUD�WUDGLFLRQDO��DOpP�GLVVR��HOD�WHP�GHVSHUGtFLR�GH�PDWHULDLV�TXDVH�QXOR��HVWH�

PpWRGR�YHP�FUHVFHQGR�PXLWR�QR�%UDVLO�H�SURSRUFLRQD�PDLRU�UHQGLPHQWR�H�TXDOLGDGH�

QD�SURGXomR�DJUtFROD��6$1726�HW� DO����������

&RP�R�FUHVFLPHQWR�SRSXODFLRQDO�FDGD�YH]�PDLRU�D�+LGURSRQLD�VH�PRVWUD�

XPD VROXomR�LGHDO SDUD IRUQHFHU�RV�UHFXUVRV�QHFHVViULRV SDUD�D�DOLPHQWDomR�PXQGLDO��

ORJR�TXH�HVWD�QmR�GHSHQGH�GR�VROR�H�GR�FOLPD�GR�ORFDO �(0%5$3$��������218��������

-XQWR�D�HYROXomR�WHFQROyJLFD�D�DJULFXOWXUD�VH�GHVHQYROYHX�PXLWR�GXUDQWH�

HVWHV� DQRV� H� FDPSRV� GH� SHVTXLVD� XQHP� HVWHV� GRLV� FRQKHFLPHQWRV� SDUD� FULDU�

IHUUDPHQWDV� TXH� IDFLOLWHP� DLQGD�PDLV� D� YLGD� GR� SURGXWRU� UXUDO� H� GDV� SHVVRDV� TXH�

TXHUHP�SRVVXLU�XPD�KRUWD�HP�FDVD �%5$6,/��������

(VVD� SHVTXLVD� SURS}H� SRUWDQWR�� R� PRQLWRUDPHQWR� GH� YDULiYHLV� GH� XP�

MDUGLP�KLGURS{QLFR� DWUDYpV�GH�SODWDIRUPDV�GH� SURWRWLSDJHP�� VHQVRUHV� H� DWXDGRUHV�

DSOLFDQGR�QHVWH�FRQFHLWR GH�,QWHUQHW�GDV�&RLVDV H�$JULFXOWXUD�GH�SUHFLVmR�

����2%-(7,92�*(5$/

8WLOL]DU XPD�SODWDIRUPD GH�SURWRWLSDJHP�SDUD�R�PRQLWRUDPHQWR�GH�YDULiYHLV�

GH�XP�MDUGLP�KLGURS{QLFR�YHUWLFDO�

����2%-(7,926�(63(&Ë),&26

2V�REMHWLYRV�HVSHFtILFRV�GR�WUDEDOKR�VmR�

D���&RQVWUXLU XP�SURWyWLSR GH�XP -DUGLP�+LGURS{QLFR�9HUWLFDO�
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2�GHVHQYROYLPHQWR�GD�+LGURSRQLD�p�PXLWR�SURPLVVRU��GHYLGR�D�TXDOLGDGH�

GR�VHX�SURGXWR�H�D�HILFLrQFLD�VXVWHQWiYHO���6$1726�HW�DO����������

$�DJULFXOWXUD�GH�SUHFLVmR�VH�WRUQD�HVVHQFLDO�SDUD�D�SURGXomR�HP�PDVVD�QD�

DJULFXOWXUD��LVWR�p�LPSRUWDQWH�SRLV�D�SRSXODomR�TXH�HVWi�HP�FUHVFLPHQWR�H[SRQHQFLDO�

LUi�QHFHVVLWDU�WDPEpP�GR�FUHVFLPHQWR�QD�SURGXomR�DJUtFROD��-XQWR�FRP�R�XVR�GH�0LFUR�

FRQWURODGRUHV H�D�+LGURSRQLD SRGH� VHU� XWLOL]DGD� WDPEpP�SDUD� UHDOL]DU� R� GHVHMR�GH�

SHVVRDV� TXH�PRUDP� HP� OXJDUHV� TXH� QmR� Ki� GLVSRQLELOLGDGH� GH� VROR� SDUD� SODQWLR��

SRXFR�HVSDoR�H�SHVVRDV�TXH TXHLUDP�FXOWLYRV� IUHVFRV�HP�VXD�FDVD�� WDPEpP�VHUi�

DOWDPHQWH�~WLO�SDUD�HYHQWXDLV�SURGXWRUHV�TXH�TXHULDP�PDLRU�FRQWUROH�H�UHQGLPHQWR�QD�

VXD�SURGXomR�+LGURS{QLFD��&RP�D�DSOLFDomR�GR�PRQLWRUDPHQWR�GH�'DGRV�DWUDYpV�GRV�

VHQVRUHV�R�SURMHWR� LUi�SRXSDU�R� WHPSR�GH� SHVVRDV�H�HYHQWXDLV�SURGXWRUHV�SRLV� LUi�

LQIRUPDU�TXDQGR�Ki�QHFHVVLGDGH�GH�PDQXVHLR�GDV�VROXo}HV�RX�DSOLFDo}HV�QD�iJXD��

2� 3URMHWR� WHUi FRPR� REMHWLYR� GHVHQYROYHU XP� SURWyWLSR� IXQFLRQDO� GH� XP�

MDUGLP�KLGURS{QLFR�YHUWLFDO�XVDQGR�R�6LVWHPD�GH�)OX[R�/DPLQDU�GH�1XWULHQWHV��1)7���

TXH�p�XPD�WpFQLFD�GH�KLGURSRQLD�RQGH�DV�SODQWDV�FUHVFHP�WHQGR�R�QXWULHQWH�GLVWULEXtGR�

DWUDYpV�GH�XP�FDQDO��HVWH�VLVWHPD�p�FRPSRVWR�SRU�EDVLFDPHQWH�XP�UHVHUYDWyULR�GH�

VROXomR�QXWULWLYD� MXQWR�D�XP�VLVWHPD�GH�ERPEHDPHQWR�SDUD�RV�FDQDLV�GH�FXOWLYR�H�

UHWRUQR� SDUD� R� UHVHUYDWyULR�� (VWD WpFQLFD� MXQWR� D� XP� MDUGLP� YHUWLFDO� LUi� JHUDU� XPD�

R[LJHQDomR�QDWXUDO�QD�iJXD�HOLPLQDQGR�R�XVR�GH�GLVSRVLWLYRV�SDUD�R[LJHQDomR�GHVWD�

�$%5(8��%$6726��������

7DPEpP�p�GHVHMDGR�FULDU�D�FRPXQLFDomR�GR�SURWyWLSR�FRP�XPD�DSOLFDomR�

ZHE��RQGH�R�SURSULHWiULR�XVXiULR�SRGHUi�YHU�LQIRUPDo}HV�VREUH�R�DQGDPHQWR�GR�VHX�

MDUGLP�� OLJDU�H�GHVOLJDU�D�ERPED�SDUD�DSOLFDomR�GRV�QXWULHQWHV H�VDEHU�VH�p�SUHFLVR�

H[HFXWDU�DOJXPD�DomR SUHYHQWLYD�DILP�GH�FRUULJLU�DOJXPD�YDULiYHO�QD iJXD�SRU�PHLR�
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GH�DOHUWDV�HPLWLGRV� $�EDVH�ItVLFD�GR�MDUGLP�YHUWLFDO�VHUi�FRQVWUXtGD FRP�SROLFORUHWR�GH�

YLQLO �39&� WRUQDQGR�DVVLP�VHX�FXVWR�QHVWH�TXHVLWR�LQIHULRU��HVWHV�PDWHULDLV�SDUD�D�VXD�

FRQVWUXomR VmR IiFHLV� GH� HQFRQWUDU� WRUQDQGR�RV LGHDLV SDUD� R� H[SHULPHQWR� 2�

PRQLWRUDPHQWR�GD�WHPSHUDWXUD�H�S+�VHUi�UHDOL]DGR�DWUDYpV�GR�XVR�GH VHQVRUHV�MXQWR�

D� LQWHUSUHWDomR� GH� GDGRV� FRP� D� SODWDIRUPD� GH� SURWRWLSDJHP�� HVWHV� GDGRV� VHUmR�

XVDGRV�SDUD�DOHUWDU�DR�XVXiULR�SDUD�D�DSOLFDomR�GH HOHYDGRUHV�RX�DEDL[DGRUHV�GH�S+

H�FRQWUROH�GH�WHPSHUDWXUD� 7RGRV�RV�JDVWRV�FRP�R�SURWyWLSR�VHUmR�GRFXPHQWDGRV�H�

GXUDQWH�R�GHVHQYROYLPHQWR�
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1HVWH� FDStWXOR� VHUmR� GLVFXWLGRV� VREUH� R� FRQFHLWR�� RULJHP� H�

GHVHQYROYLPHQWR�GD�DJULFXOWXUD�DR�ORQJR�GR�WHPSR�

����2�3(5Ë2'2�3$/(2/Ë7,&2

2�'HVFREULPHQWR�GD�DJULFXOWXUD�p�DOJR�UHFHQWH�SDUD�KXPDQLGDGH��VHJXQGR�

DUTXHyORJRV RV�YHVWtJLRV�GH�SUiWLFDV DJUtFRODV VXUJLUDP�FHUFD GH�GH]�PLO�DQRV�DWUiV��

VHQGR�TXH�D�H[LVWrQFLD�GD�KXPDQLGDGH�p�DYDOLDGD�DSUR[LPDGDPHQWH�SRU�XP�PLOKmR�

GH� DQRV�� DWp� D� GHVFREHUWD� GD� DJULFXOWXUD�� R� VHU� KXPDQR� TXH� YLYLD� HP� EDQGRV��

FRVWXPDYD�WLUDU�GD�QDWXUH]D�VRPHQWH�R�QHFHVViULR�SDUD�VXD�DOLPHQWDomR��SRU�PHLR�GD�

SHVFD�� FDoD�� FROHWD�GH� IUXWDV�� UDt]HV�H� FHUHDLV�TXH�HVWH�HQFRQWUDYD�SHOR� FDPLQKR��

1HVWH�SHUtRGR��TXH�ILFRX�FRQKHFLGR FRPR 3DOHROtWLFR�RX�3HUtRGR�GD�3HGUD�/DVFDGD�

TXH�DFRQWHFHX�SRU�YROWD�GH��������$&�R�VHU�KXPDQR�WRPRX�XPD�SRVWXUD�FDoDGRUD�

FROHWRUD�H�FRPHoRX�D�SURGXomR�H�DSHUIHLoRDPHQWR�GH�DUWHIDWRV�GH�FDoD�H�FROHWD�D�

SDUWLU�GH�3HGUDV��1D�ILJXUD���p�SRVVtYHO�REVHUYDU�XP�FHQiULR�GH�FDoD��HVWD�HUD�XPD�

GDV� SULQFLSDLV� DWLYLGDGHV� GR� KRPHP� SUp�KLVWyULFR�� 1HVWH� SHUtRGR� R� VHU� KXPDQR�

WDPEpP� FRPHoRX� D� DSUHQGHU� D� PDQXVHDU� XP� HOHPHQWR� HVVHQFLDO� SDUD� QRVVD�

HYROXomR��R�IRJR��2/,9(,5$�-81,25��������
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)LJXUD � � 3HUtRGR 3DOHROtWLFR��R�KRPHP�WRPD�D�SRVWXUD�FDoDGRUD�FROHWRUD

)RQWH��*DOLOHX �������

��� 3(5Ë2'2�1(2/Ë7,&2��685*,0(172�'$�$*5,&8/785$

2�3HUtRGR�1HROtWLFR��FRQKHFLGR�FRPR�3HUtRGR�GD�3HGUD�3ROLGD��DFRQWHFHX�

ORJR�DSyV�R�SHUtRGR�3DOHROtWLFR��HQWUH����PLO�D�&��H���PLO�D�&���QHVWH� R�VHU�KXPDQR�

FRPHoRX�D�DGRWDU�XPD�SRVWXUD�PDLV�VHGHQWiULD��VH�FRQFHQWUDQGR�HP�ORFDLV�RQGH�Mi�

KDYLDP� SODQWDo}HV� VHOYDJHQV�� SULQFLSDOPHQWH� ORFDLV� SHUWRV� GH� ULRV� H� DPELHQWHV�

SURStFLRV�SDUD�DJULFXOWXUD�� LVWR�p� UHWUDWDGR�QD� ILJXUD����1HVWHV� ORFDLV�R�VHU�KXPDQR

FRPHoRX�DV�SULPHLUDV�DWLYLGDGHV�DJURQ{PLFDV�H�SHFXiULDV��DVVLP�FRPR�D�SURGXomR�H�

FULDomR�GDV�SULPHLUDV�WpFQLFDV�DJUtFRODV��8P�IDWR�FXULRVR�p�TXH�D�SODQWDomR�GH�FHUHDLV�

H�JUmRV�IRL�PXLWR�XWLOL]DGD�QR�LQtFLR�GR�GHVHQYROYLPHQWR�GD�DJULFXOWXUD��VHJXQGR +DUDUL

�������� FRP� D GHVFREHUWD� GR� IRJR� R� VHU� KXPDQR� DWHRX� IRJR� SURSRVLWDOPHQWH� H�

DFLGHQWDOPHQWH�HP�PXLWDV�IORUHVWDV�GHQVDV��FRP�PXLWDV�iUYRUHV�H�YHJHWDomR��HVWDV�

iUYRUHV JLJDQWHV TXH�DQWHV�PRQRSROL]DYDP�R�VRO�H�RV�QXWULHQWHV�GR�VROR�GHUDP�OXJDU�

SDUD�YHJHWDo}HV�GH�SHTXHQRV�SRUWH�H�SULQFLSDOPHQWH�DV�TXH�SURYLDP�JUmRV��IUXWRV�H�

FHUHDLV��e�LPSRUWDQWH�UHVVDOWDU�TXH�D�$JULFXOWXUD�VH�GHVHQYROYHX�GLIHUHQWHPHQWH�SHORV�

ORFDLV�GR�PXQGR��SRLV�HVWHV�SRVVXHP�FOLPD��SHUtRGRV�FKXYRVRV�H�WHUUHQRV�GLIHUHQWHV�

�+$5$5,��������2/,9(,5$�-81,25��������
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)LJXUD�� � 2V�SULPHLURV�VLQDLV�GR�6HGHQWDULVPR�H�$JULFXOWXUD�QD�3Up�+LVWyULD

)RQWH��(VWXGR�3UDWLFR��������

'HVGH�D�FULDomR�GD�DJULFXOWXUD�DWp�RV� WHPSRV�PRGHUQRV��DV�IHUUDPHQWDV�

IRUDP�HVVHQFLDLV�SDUD�VHX�GHVHQYROYLPHQWR��XPD�GDV�SULPHLUDV�IHUUDPHQWDV�TXH�IRL�

DGDSWDGD�SDUD�D�SUiWLFD�DJUtFROD�IRL�D�IRLFH��HVWD�TXH�SURYDYHOPHQWH�HUD�XVDGD�SDUD�

RXWUDV� WDUHIDV� IRL� DR ORQJR� GR� WHPSR� VH� PRVWUDQGR� XPD� yWLPD� DVVLVWHQWH� SDUD� D�

FROKHLWD�GH� WULJR�H�FHUHDLV��0DFKDGRV�HUDP�XVDGRV� WDPEpP�SDUD� WULWXUDU�RV�JUmRV�

7DPEpP� IRUDP�GHVHQYROYLGDV�RXWUDV� IHUUDPHQWDV�FRPR�D�Si��HQ[DGD�H�DUDGR�� 1D�

ILJXUD���SRGHP�VHUHP�YLVWDV�DOJXPDV�IHUUDPHQWDV�TXH�HUDP�XWLOL]DGDV�QD�pSRFD��e�

LPSRUWDQWH�UHVVDOWDU�TXH�D�HYROXomR�GD�DJULFXOWXUD�Vy�IRL�SRVVtYHO�DSyV�R�VHU�KXPDQR�

FRQVHJXLX�ID]HU�D�GRPHVWLFDomR�GH�DQLPDLV�TXH�YLHUDP�D�VH�WRUQDU�SDUWH�HVVHQFLDO�GD�

DJULFXOWXUD�SUp�KLVWyULFD��FULDQGR�SRU�H[HPSOR�PiTXLQDV�GH�WUDomR�ERYLQDV��D�ILJXUD���

GHPRVWUD�D�JUDQGH�LPSRUWkQFLD�GRV�DQLPDLV�SDUD�R�GHVHQYROYLPHQWR�DJUtFROD�HP�VHXV�

SULPHLURV�DQRV �+$5$5,��������
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)LJXUD�� � $V�SULPHLUDV�IHUUDPHQWDV�XWLOL]DGDV�QD�SUiWLFD�DJUtFROD

)RQWH� 2OLYHLUD�-XQLRU��������

)LJXUD�� � 'HVHQYROYLPHQWR�DJUtFROD�D�SDUWLU�GD�GRPHVWLFDomR�GH�DQLPDLV

)RQWH� 2OLYHLUD�-XQLRU��������
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&RP� R� SDVVDU� GRV� VpFXORV� D� DJULFXOWXUD� VH� WRUQRX� XPDV� GDV� SULQFLSDLV�

DWLYLGDGHV�KXPDQDV��HVWD��IH]�TXH�FRP�RV�VHUHV�KXPDQRV�VH�WRUQDVVHP�VHGHQWiULRV�

H� VH� PDQWHUHP� HP� FHUWRV� ORFDLV�� HVWHV� ORFDLV� VH� WRUQDUDP� JUDQGHV� FLGDGHV� H�

PHWUySROHV�� TXH� IRUDP� DQWURV� SDUD� R� GHVHQYROYLPHQWR� LQWHOHFWXDO� H� FXOWXUDO GD�

KXPDQLGDGH��+$5$5,��������
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$V� 1Do}HV� 8QLGDV� HP� ����� GLYXOJDUDP� XP� EROHWLP� LQIRUPDQGR� TXH�

H[LVWLDP�VHWH�ELOK}HV GH�VHUHV�KXPDQRV�VREUH�D�WHUUD��HVWD�PDUFD�SRGH�VHU�YLVWD�FRPR�

XPD�FRQTXLVWD��SRLV�QyV�HVWDPRV�YLYHQGR�PDLV�WHPSR��JUDoDV�jV�FLrQFLDV�PpGLFDV H�

XPD� PHOKRU� DOLPHQWDomR�� JUDoDV� DR� DYDQoR� GD� DJULFXOWXUD� H� FLrQFLDV� DJUiULDV��

7DPEpP�p�SUHYLVWR�TXH�HP������DSUR[LPDGDPHQWH�QRYH�ELOK}HV�GH�SHVVRDV�YLYHUmR�

QD�WHUUD��RX�VHMD� GRLV�ELOK}HV�D�PDLV�TXH�D�SRSXODomR�DWXDO��H�HP�������RQ]H�ELOK}HV��

$SHVDU�GRV�DYDQoRV�HP� WRGDV�DV�iUHDV��HVWHV�Q~PHURV�FDXVDP�PXLWDV�G~YLGDV��D�

SULQFLSDO�VHQGR��FRPR�QyV�FRQVHJXLUHPRV�DOLPHQWDU� WRGDV�HVWDV�SHVVRDV"�(�FRPR�

YDPRV�ID]HU�LVVR�GH�PDQHLUD�VHJXUD�H�VXVWHQWiYHO"�&RPR�p�SRVVtYHO�SURGX]LU�PDLV�

FRP�PHQRV�WHUULWyULR�GLVSRQtYHO" �(0%5$3$��������218��������

2� 'HVDILR� GD� KXPDQLGDGH� HP� FRQVHJXLU� DXPHQWDU� D� SURGXomR� DJUtFROD�

GHSHQGH�GR�GHVHQYROYLPHQWR�GH�WHFQRORJLDV�H�PpWRGRV�GH�SURGXomR��2�%UDVLO�p�XP�

JUDQGH� H[HPSOR� GH� FRPR� DV� WHFQRORJLDV� H� LQRYDo}HV� SRGHP� VHUHP� XVDGDV� QD�

DJULFXOWXUD��Ki����DQRV�QyV�GHL[DPRV�GH�VHUPRV�LPSRUWDGRUHV�GH�DOLPHQWRV�SDUD�QRV�

WRUQDUPRV� XP� GRV� PDLRUHV� IRUQHFHGRUHV� GR� PXQGR�� LVVR� DFRQWHFHX� JUDoDV� D�

DXPHQWRV�VLJQLILFDWLYRV�GD�SURGXomR�DJUtFROD�H�SHFXiULD��$SHVDU�GD�HYROXomR�DLQGD�

Ki�PDUJHP�SDUD�PXLWDV�PHOKRUDV��Ki�JUDQGH�FRQFHQWUDomR�GH ULTXH]D�HP�SHTXHQD�

SDUFHOD� GH� SURSULHGDGHV�� PLOK}HV� GH� KHFWDUHV� GHJUDGDGRV�� XVR� LQDGHTXDGR� GH�

DJURWy[LFRV�JHUDQGR�ULVFR�D�VD~GH�H�D�JUDQGH�LQHILFLrQFLD�QR�XVR�GD�iJXD�QD�LUULJDomR�

(P������D�$JrQFLD�1DFLRQDO�GH�ÈJXDV��$1$��UHODWRX�TXH�QR�%UDVLO�VH�UHWLUDP��HP�

PpGLD���������Pñ�V�GH�iJXD�GRV�ULRV��FyUUHJRV��ODJRDV��ODJRV�H�UHVHUYDWyULRV��VHQGR�

TXH�������YmR�SDUD�LUULJDomR��-i�D�YD]mR�PpGLD�GH�UHWRUQR�p�GH��������Pñ�V��'HVWH�

WRWDO��������VmR�FRQVXPLGRV�SHOD�LUULJDomR �$1$��������(0%5$3$��������

��� $*5,&8/785$�12�%5$6,/

1R� VpFXOR� SDVVDGR� D� DJULFXOWXUD� QR� %UDVLO� DLQGD� HUD� UXGLPHQWDU�� QHOD�

SUHYDOHFLD�R�WUDEDOKR�EUDoDO�H�PHQRV�GH����GDV�SURSULHGDGHV�FRQWDYDP�FRP�DOJXPD�

PiTXLQD� DJUtFROD�� QD� ILJXUD� �� p� SRVVtYHO� YHU� XP� UDUR� FDVR� RQGH� PDTXLQDV� HUDP�
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XWLOL]DGDV�� 2V� SURGXWRUHV� QDTXHOD� pSRFD� VRIULDP� FRP� D� HVFDVVH]� GH� WHFQRORJLD� H�

LQIRUPDomR�� (P� XP� HVWXGR� SXEOLFDGR� HP� ������ (GZDUG� 6FKXK� H� (OLVHX� $OYHV��

UHODWDUDP�TXH� IDOWDYD�FRQKHFLPHQWR�VREUH�R� VROR� WURSLFDO�SRU�SDUWH�GRV�SURGXWRUHV�

DJUtFRODV�� G~YLGDV� FRPR� VREUH� FRPR� XWLOL]i�OR� GH� PHOKRU� IRUPD� H� FRPR� VHULD� D�

DSOLFDo}HV� GH� IHUWLOL]DQWHV� QHVWHV� VRORV� HUDP� SUHGRPLQDQWHV�� 1D� SHFXiULD� QmR�

H[LVWLDP�SHVTXLVDV�SDUD�D�UHVSRVWD�GH�UHEDQKRV�QD�DSOLFDomR�GH�GLIHUHQWHV�WLSRV�GH�

UDomR��1mR�KDYLDP�WDPEpP�SHVTXLVDV�VREUH�DV�GRHQoDV�H�SHVWHV�TXH�DWLQJLDP�DV�

SODQWDV�H�UHEDQKR �(0%5$3$������D��

)LJXUD�� � 7UDWRU�HP�9LWyULD��(6��HP�������

)RQWH��(PEUDSD������D��

7RGRV�RV� IDWRUHV� UHODWDGRV�DFLPD�FRQWULEXtUDP�SDUD�R�SRXFR� UHQGLPHQWR�

SRU�KHFWDUH�H�EDL[D�SURGXomR��1DTXHOD�pSRFD�R�FUHVFLPHQWR�GD�DJULFXOWXUD�GHSHQGLD�

GD�H[WHQVmR�GR�WHUULWyULR�DJUtFROD��D�WUDQVIRUPDomR�GH�JUDQGHV�GH�iUHDV�QDWXUDLV�HP�

ODYRXUDV� H� SDVWDJHQV� FDXVRX� JUDQGH� LPSDFWR� DPELHQWDO��0HVPR� FRP�D� H[SDQVmR�

WHUULWRULDO� D�DJULFXOWXUD�QR�%UDVLO� DLQGD�VH�PRVWUDYD� LQHILFLHQWH�� QmR�FRQVHJXLD�QHP�

PHVPR�DEDVWHFHU�R�PHUFDGR�LQWHUQR��(QTXDQWR�LVVR�DV�FLGDGHV�FUHVFLDP��DVVLP�FRPR�

D�SRSXODomR��JHUDQGR�DVVLP�XPD�HVFDVVH]�GH�DOLPHQWRV��1HVWH�FHQiULR�R�JRYHUQR�

FRPHoRX�D� LQVLVWLU� HP�SROtWLFDV� SDUD� DXPHQWDU� D� SURGXomR�� SURGXWLYLGDGH�DJUtFROD��

LQFOXLQGR� LQYHVWLPHQWRV� S~EOLFRV�HP�SHVTXLVD� H� GHVHQYROYLPHQWR�� H[WHQVmR� UXUDO� H�



��

FUpGLWR�IDUWR��(VWHV�LQYHVWLPHQWRV�PDUFDUDP R�LQtFLR GR�GHVHQYROYLPHQWR�DJUtFROD�QR�

3DtV �(0%5$3$������D��

1D ILJXUD���SRGH�VH REVHUYDU�R�LPSDFWR�TXH�R�LQYHVWLPHQWR�HP�LQIRUPDomR��

WHFQRORJLD�H�PiTXLQDV�WLYHUDP�VREUH�D�DJULFXOWXUD�EUDVLOHLUD��(QWUH �����H�������D�

SURGXomR�GH�JUmRV�QR�%UDVLO��TXH�HUD GH����PLOK}HV�GH�WRQHODGDV��FUHVFHX�PDLV�

GH� VHLV� YH]HV�� HQTXDQWR�D�iUHD�SODQWDGD� VRPHQWH�GREURX�� ,VWR� SURYD�TXH�D�

UHVSRVWD�SDUD�D�SURGXWLYLGDGH�DJUtFROD�HVWi�UHODFLRQDGD�FRP�R�GHVHQYROYLPHQWR�

GH� LQWHOLJrQFLD� $JUtFROD� �7HFQRORJLDV�� 7pFQLFDV�� (VWXGRV�� HWF�� H� QmR� QD�

H[WHQVmR�WHUULWRULDO �(0%5$3$������D���

)LJXUD�� � *UiILFR�GH�3URGXomR�$JUtFROD�GXUDQWH�RV�DQRV

)RQWH��(PEUDSD������D��

����2�862�'$�7(55$�12�081'2

1D�ILJXUD����p�SRVVtYHO�DQDOLVDU�R�TXDQWR�XWLOL]DPRV�GR�WHUULWyULR�GR�SODQHWD�

SDUD� DJULFXOWXUD�� $� WHUUD� WHP� PDLRU� SDUWH� GR� WHUULWyULR� EDQKDGR� SRU� iJXD��

DSUR[LPDGDPHQWH� ��� GR� VHX� WHUULWyULR� p� FRPSRVWR� SRU� RFHDQRV� H� ����SRU� VROR��

GHVWHV������6RPHQWH���� p�KDELWiYHO�RV�RXWURV���� VmR�FRPSRVWRV�SRU�JHOHLUDV�H�

VRORV� HVWpUHLV� �HVWHV� FRPSRVWRV� SRU� WHUUDV� FRP� VROR� SREUH� HP� PLQHUDLV�� VRORV�

GHVpUWLFRV� H� URFKRVRV���2� VHU� KXPDQR�XVD�PHWDGH�GDV� WHUUDV� QmR�HVWpUHLV�SDUD� D�

SUiWLFD�GH�DJULFXOWXUD��GHVWDV���� XVDGDV�SDUD�FULDomR�GH�DQLPDLV��285�:25/'�,1�

'$7$��������



��

)LJXUD�� � 2�XVR�GD�WHUUD�QR�PXQGR

)RQWH��2XU�:RUOG�LQ�'DWD��������WUDGXomR�QRVVD��

������2�8VR�GD�7HUUD�QR�%UDVLO

1R�%UDVLO�� DLQGD� H[LVWHP� IDWLDV� GH� WHUUDV� TXH� SRGHP VHU� XWLOL]DGDV� SDUD�

DJULFXOWXUD��SRUpP�DLQGD�QmR�VmR��JUDQGH�SDUWH�GRV�KHFWDUHV�GLVSRQtYHLV�QmR�SRGHP�

VHU XWLOL]DGRV�SRLV�VH�WUDWD GH�WHUULWyULRV�SURWHJLGRV�H�SUHVHUYDGRV��*UDQGH�SDUWH�GHVWH�

p� FRQVWLWXtGR� SHOD� IORUHVWD� $PD]{QLFD�� $� PDLRU� SDUWH� GR� WHUULWyULR� GLVSRQtYHO� SDUD�

DJULFXOWXUD� p� XVDGR� FRPR� SDVWDJHP�SDUD� FULDomR�GH�DQLPDLV��1DV� ILJXUDV� � H� � p�

SRVVtYHO�YHU�D�GLVSRQLELOLGDGH�GH�WHUUD�QR�%UDVLO��D�GLVSRQLELOLGDGH�GH�WHUUDV�TXH�SRGHP�

VHU�XVDGDV�SDUD�DJULFXOWXUD�H�SDUD�TXDLV�ILQV�HODV�VmR�GHVWLQDGDV��RV Q~PHURV�UHWUDWDP�

D�GLVSRQLELOLGDGH�GH� WHUUDV�HP�PLOK}HV�GH�KHFWDUHV �$/9(6��&217,1,��*$648(6��

������



��

)LJXUD�� � 'LVSRQLELOLGDGH�GD�7HUUD�QR�%UDVLO

)RQWH� $OYHV��&RQWLQL�H�*DVTXHV��������

)LJXUD�� � 'LVWULEXLomR�GD�7HUUD�QR�%UDVLO

)RQWH� $OYHV��&RQWLQL�H�*DVTXHV �������



��

� $*5,&8/785$�'(�35(&,62�

1HVWH� FDStWXOR� VHUmR� GLVFXWLGRV� VREUH� R� FRQFHLWR�� GHILQLomR� H� R� XVR� GD�

WHFQRORJLD�QR�FDPSR�SRU�PHLR�GD�DJULFXOWXUD GH�SUHFLVmR��VXDV�DWXDLV�DSOLFDo}HV�SHOR�

PXQGR�H�QR�%UDVLO�

����'(),1,d2

$�$JULFXOWXUD�GH�3UHFLVmR��$3��WHP�FRPR�REMHWLYR�FRPELQDU�D�WHFQRORJLD�D�

DJULFXOWXUD�� D� SDUWLU� GH� XPD� VpULH� GH� WpFQLFDV� H� PHWRGRORJLDV� FRP� R� REMHWLYR� GH�

PHOKRUDU� D� TXDOLGDGH GRV FXOWLYRV� H� R� XVR GRV� LQVXPRV� DJUtFRODV�� DVVLP�

SURSRUFLRQDQGR�XPD�Pi[LPD�HILFLrQFLD�HFRQ{PLFD�H�SURGXWLYD QR�FDPSR��HYLWDQGR�

JDVWRV�GHVQHFHVViULRV��5HODWRV�GL]HP�TXH�D�$3�p XVDGD�GHVGH�R�VpFXOR�;;��3RUpP�

IRL�HP������TXH�QD�(XURSD�VH�GHVHQYROYHX R�SULPHLUR�PDSD�GH�SURGXWLYLGDGH�H�QRV�

(VWDGRV�8QLGRV IRL�IHLWD D�SULPHLUD�DGXEDomR�FRP�GRVHV�DOWHUQDGDV��2�TXH�GHX�VHX�

SDVVR�GRPLQDQWH�SDUD�LPSOHPHQWDomR�GD�$3�IRL�D�FULDomR�GR 6LVWHPD�3RVLFLRQDPHQWR�

*OREDO��*36���TXH�DFRQWHFHX�HP�������SRLV�SHUPLWLX�R�PDSHDPHQWR�GDV�UHJL}HV�GH�

SODQWLR��e�LPSRUWDQWH�UHVVDOWDU�TXH�D�$3�p�HVVHQFLDO�SDUD�R�FRQWUROH�GH�TXDOLGDGH�H�

SURGXWLYLGDGH�WDQWR�GH�JUDQGHV�iUHDV�GH�FXOWLYR�TXDQWR�SHTXHQDV �%5$6,/��������

����$3/,&$d2�

$�JUDQGH�H[WHQVmR�GR�PHUFDGR�DJUtFROD�H�D�H[LJrQFLD�GH�XPD�SURGXomR�

VXVWHQWiYHO� WRUQRX�D�DJULFXOWXUD�GH�SUHFLVmR�PXLWR� LPSRUWDQWH�� H[LVWH�XPD�VpULH�GH�

WHFQRORJLDV� XVDGDV� SDUD� R� FRQWUROH� H� PRQLWRUDPHQWR� GR� VROR�� FRP� R� DYDQoR� GD�

WHFQRORJLD�KRMH�VH�XVDP�PiTXLQDV�DJUtFRODV�LQWHOLJHQWHV��URE{V��9HtFXORV�$pUHRV�1mR�

7ULSXODGRV��9$17V���YHtFXORV�DXW{QRPRV�H�PXLWR�PDLV��&RPR�$JULFXOWXUD�GH�SUHFLVmR�

HYROXLX�PXLWR�QRV�~OWLPRV�DQRV Mi�p�SRVVtYHO�HVSHUDU�TXH�HOD QRV�WUDUi�PDTXLQiULRV�

DJUtFRODV�FDGD�YH]�PDLV�HILFLHQWHV�H�DXW{QRPRV��%5$6,/��������

(TXLSDPHQWRV� GD� $3� XWLOL]DGRV� QR� FDPSR� Mi� SRVVXHP� WHFQRORJLDV�

VXUSUHHQGHQWHV�� FROKHGRUDV� H� WUDWRUHV� FRP FRPSXWDGRUHV� GH ERUGR� FRQVHJXHP�



��

PDSHDU�R�VROR��LGHQWLILFDQGR�SUREOHPDV�QD�ODYRXUD��HVWHV�JHUDOPHQWH�SRVVXHP�VHXV�

GDGRV�FRPSDUWLOKDGRV�FRP�VHUYLGRUHV�TXH�XVDP�GD�LPDJHP�WDPEpP�GH�VDWpOLWHV�SDUD�

ID]HU�FRPSDUDo}HV�H�DQiOLVH��%5$6,/��������

$V�FROKHGRUDV�PRGHUQDV�Mi�SRVVXHP�VHQVRUHV�H�FRPSXWDGRUHV�GH�ERUGR��

HVWDV�Mi�FRQVHJXHP�GLYLGLU�DXWRPDWLFDPHQWH�R�TXH�GHYH�VHU�DSURYHLWDGR�H�GHVFDUWDGR�

QD�KRUD�GD�FROKHLWD�H�FRP�D�DMXGD�GR�*36�H�VHQVRUHV�HVWD�FRQVHJXH�DGDSWDU�VXD�

YHORFLGDGH� QD� KRUD� GD� FROKHLWD�� EXVFDQGR� DVVLP� VHU� PDLV� HILFLHQWH� H� GHVYLDU� GH�

REVWiFXORV��FRPR�SHGUDV�H�GHWULWRV��UHGX]LQGR�VXDV�FKDQFHV�GH�DFLGHQWHV��H[HPSORV�

GHVWHV�PDTXLQiULRV�SRGHP�VHUHP�YLVWRV�QD�ILJXUD�����%(51$5',�HW�DO���������1(:�

+2//$1'�$*5,&8/785(��������

)LJXUD��� � &ROKHLWDGHLUD�HP�&DPSR

)RQWH� 1HZ�+ROODQG�$JULFXOWXUH��������

2V� 9$17V VmR� PXLWR� XWLOL]DGRV� SDUD� PDSHDPHQWR� JHRJUiILFR� H�

PRQLWRUDPHQWR�GR�FXOWLYR�SRU�LVVR�VHPSUH�FRQWDP�FRP�XP�*36��&RP�R�DYDQoR�GD�

WHFQRORJLD�RV�9$17V VH�WRUQDUDP�PDLV�DFHVVtYHLV�H�HVWmR�VHQGR�PXLWR�XWLOL]DGRV�QR�

FDPSR�� HOHV�QmR�SUHFLVDP�GH� FRQWDWR� ItVLFR� GLUHWR� H� SRGHP�VHUHP�FRQWURODGRV�GH�

ORQJDV�GLVWkQFLDV��'URQHV�VmR�H[HPSORV�GH�9HtFXORV�$pUHRV�QmR�7ULSXODGRV�H�VmR�

PXLWR�XWLOL]DGRV�QD�DJULFXOWXUD��HOHV�XVDP�GH�IHUUDPHQWDV�SDUD�FRQVHJXLUHP�IRWRJUDIDU�

H DQDOLVDU�LPDJHQV��DWUDYpV�GD�DQiOLVH��HOHV�VmR�FDSD]HV��FRP�D�DMXGD�GH�6RIWZDUHV��



��

LGHQWLILFDU�SRVVtYHLV�SUDJDV�QR�SODQWLR�H�PDSHDU�R�WHUUHQR��$OJXPDV GDV�IXQo}HV�TXH�

RV� 'URQHV� Mi� FRQVHJXHP� H[HFXWDU� QD� $JULFXOWXUD� VmR�� $QiOLVH� GH� SODQWDomR��

GHPDUFDomR� GH� SODQWLR�� DFRPSDQKDPHQWR� GR� GHVHQYROYLPHQWR� GD� VDIUD� H�

SXOYHUL]DomR FRQIRUPH�QD�ILJXUD��� �%$6726��������%(51$5',�HW� DO���������

)LJXUD��� � 'URQH�VHQGR�XVDGR�SDUD�DSOLFDomR�GH�FRUUHWLYRV

)RQWH��%DVWRV��������

&RP�R�GHVHQYROYLPHQWR�GD�7HFQRORJLD��URE{V�HVWmR�VHQGR�GHVHQYROYLGRV�

SDUD�VXEVWLWXLU�R�VHU�KXPDQR�QR�FDPSR��HVWHV�VmR�FKDPDGRV�GH�URE{V�DJUtFRODV��RX�

³$JULERWV´��3URWyWLSRV�FRPR�R�PLQL�URE{ ³3UyVSHUR´ �ILJXUD���� H�RV�URE{V�GD�HPSUHVD�

³6ZDUP)DUP´ �ILJXUD� ��� VmR� FDSD]HV� GH� H[HFXWDU� DWLYLGDGHV� DJUtFRODV HP� JUXSR��

(VWHV� URE{V� IRUDP�SURJUDPDGRV�XVDQGR� WHRULDV�GH�HQ[DPH� ³6ZDUP´��HVWD� WHRULD�p�

EDVHDGD�QR�FRPSRUWDPHQWR�HP�JUXSR�GH�DOJXPDV�HVSpFLHV�QDWXUDLV��FRPR�IRUPLJDV��

DYHV�H�FDUGXPHV��&RP�HVWD�WHFQRORJLD RV�URE{V�FRQVHJXHP�VH�FRPXQLFDU�HQWUH�VL�H�

ID]HU�DWLYLGDGHV�HP�JUXSR�FRP�PDLV�HILFLrQFLD�H�UDSLGH]��FRPXQLFDQGR�VXDV�Do}HV�

XQV� DRV� RXWURV�� RX� DWp� PHVPR� DMXGDQGR� XP� DR� RXWUR� D� FRPSOHWDU� XPD� DomR�� $�

WHFQRORJLD�p�SURPLVVRUD��RV� URE{V� Mi�FRQVHJXHP�H[HFXWDU�DOJXPDV�DWLYLGDGHV�FRP�

HILFLrQFLD��SRUpP�R�SUHoR�p�PXLWR�HOHYDGR�� WRUQDQGR�GLItFLO�D�DTXLVLomR�GH�XP�SDUD�

SHTXHQDV�SURSULHGDGHV��e�HVSHUDGR�TXH�HOHV�FRQVLJDP�VHU�DSOLFDGRV�QD�SODQWDomR��

FXOWLYR�H�FROKHLWD�GH�FXOWLYRV �'25+2875'��������6:$50�)$50��������



��

)LJXUD��� � 5RE{ 3UyVSHUR

)RQWH� 'RUKRXWUG��������

)LJXUD��� � 5RE{V�$JUtFRODV�GD�6ZDUP )DUP

)RQWH��6ZDUP )DUP��������

����$3/,&$d2�12�%5$6,/�

6HJXQGR�R�~OWLPR�EROHWLP�WpFQLFR�GR�PLQLVWpULR�GD�DJULFXOWXUD�GR�%UDVLO��D�

DJULFXOWXUD�GH�SUHFLVmR�QR�%UDVLO�p�PDLV�XWLOL]DGD�QD�SDUWH�GH�DSOLFDomR�GH�IHUWLOL]DQWHV�



��

H�FRUUHWLYRV�SDUD�R�VROR�H�SODQWDV��$ $3�FRQVHJXH�ID]HU�HVWD�DWLYLGDGH�FRP�EDVH�QRV�

GDGRV� FROHWDGRV� FRPR� FDUDFWHUtVWLFDV� ItVLFDV� H� TXtPLFDV� GR� VROR�� SURGXWLYLGDGH� H�

DQiOLVH�GH�SUDJDV �%5$6,/��������

1R�FDVR�GH�DSOLFDomR�GH� IHUWLOL]DQWHV�H�FRUUHWLYRV�H[LVWHP�GXDV� WpFQLFDV�

TXH� VmR�XWLOL]DGDV�� D�SULPHLUD�H�PDLV� VLPSOHV� p� IHLWD� FRP�R�REMHWLYR� GH�PDQHMDU� D�

IHUWLOLGDGH� GR� VROR� SRU� PHLR� GD� FRUUHomR� H� DGXEDomR �XWLOL]DQGR� VH� IHUWLOL]DQWHV��

FDOFiULRV��JHVVR��HWF�«��GDV�ODYRXUDV�FRP�EDVH�VRPHQWH�QD�JHRUUHIHUHQFLD GR�VROR�

�HVWD� p� IHLWD�D� SDUWLU� GR�PDSHDPHQWR� H�DQiOLVH� GR� VROR���(VWD� WHP�VLGR�D�SULQFLSDO�

WpFQLFD�XWLOL]DGD�SHORV�%UDVLOHLURV�TXH�HVWmR� LQLFLDQGR�VXD�XWLOL]DomR�GH�$3�SRLV�VH�

WUDWD�GH�XPD�DERUGDJHP�VLPSOHV�H�GH�UiSLGD�DSOLFDomR��3RU�H[HPSOR�GR�SODQHMDPHQWR�

GH�XPD�DPRVWUDJHP�DWp�D�DQiOLVH�H�HODERUDomR�GRV�PDSDV�GH�DSOLFDomR�QmR�VmR�

QHFHVViULRV�QHP����GLDV��HVVD�DJLOLGDGH�VDWLVID]�R�XVXiULR�TXH�SDUWH�SDUD�HVWH�WLSR�

GH�WpFQLFD��YLVDQGR�D�HFRQRPLD�GH�LQVXPRV �%5$6,/��������

$�ILJXUD����PRVWUD�XP�H[HPSOR�GH�PDSD�GH�SURGXWLYLGDGH�

)LJXUD��� � 0DSDV GH�SURGXWLYLGDGH�GH FXOWXUDV�GLIHUHQWHV�H�UHVXOWDGR�ILQDO�GD�FROKHLWD

)RQWH��%UDVLO��������

$�VHJXQGD HVWUDWpJLD�p�PDLV�DPSOD�H�FRPSOH[D��SRLV�FRQVLGHUD�DV�SODQWDV�

H� SODQWLRV� DQWHULRUHV� SDUD� UHID]HU� D� UHSRVLomR� GRV� QXWULHQWHV� H[WUDtGRV�� (VWD�

DERUGDJHP�UHTXHU�D�JHUDomR�GH�PDSDV�GH�SURGXWLYLGDGH��SRUWDQWR�H[LJH�XPD�PDLRU�

TXDQWLGDGH� GH� HTXLSDPHQWR�� WUDEDOKR� H� LQIRUPDomR� SRU� SDUWH� GR� XVXiULR� RX� VHX�

FRQVXOWRU��(VWD�WpFQLFD�UHTXHU�PDLV�WHPSR�SDUD�VXD�FRQVWUXomR��SRLV�SUHFLVD�GH�FROHWD�

GH�GDGRV�GXUDQWH�XPD� IDWLD�GH� WHPSR TXH�VH�HVWHQGH�D�PHVHV��HVWD�FRQVHJXH�VH�



��

PRVWUDU�PDLV� HIHWLYD� SRLV� FRQVLGHUD D� YDULDomR�GH�SURGXWLYLGDGH�GD� ODYRXUD� H� QmR�

VRPHQWH�RV�QXWULHQWHV�GR�VROR �%5$6,/��������



��

� ,17(51(7�2)�7+,1*6�

1HVWH�FDStWXOR�VHUmR�GLVFXWLGRV�R�FRQFHLWR��GHILQLomR�H�R�XVR�GD�,QWHUQHW�RI�

7KLQJV �,QWHUQHW� GDV� &RLVDV�� QR� PXQGR� H� QR� %UDVLO�� H� WDPEpP� VXD� DSOLFDomR� QD�

$JULFXOWXUD�MXQWR�D�DJULFXOWXUD�GH�SUHFLVmR�

����'HILQLomR

2�WHUPR�,QWHUQHW�RI�7KLQJV��,R7���HP�SRUWXJXrV�,QWHUQHW�GDV�&RLVDV��VXUJLX�

HP�������TXDQGR�R�%ULWkQLFR�.HYLQ�$VKWRQ�DSUHVHQWRX�XPD�VROXomR�TXH�DXPHQWDULD�

R�OXFUR�GH�XPD�HPSUHVD�FKDPDGD�3URFWRU�	�*DPEOH��3	*���HVWD�WLQKD�FRPR�REMHWLYR�

LQWHJUDU� DV� LQIRUPDo}HV� GH� ,GHQWLILFDomR� SRU� 5DGLRIUHTXrQFLD� �5),'�� GRV� LWHQV� GD�

HPSUHVD�FRP�D��,QWHUQHW��YLVDQGR�R�DSULPRUDPHQWR�GR�QHJyFLR��(P�VXD�SXEOLFDomR�

SDUD�R�-RUQDO�5),'��HP�������$VKWRQ�Mi�VH�PRVWUDYD�XP�YLVLRQiULR��FRPHQWDQGR�VREUH�

XP� IXWXUR� RQGH� REMHWRV� H� LWHQV� TXH� HVWmR� SUHVHQWHV� QDV� QRVVDV� URWLQDV� VHULDP

LQWHUOLJDGRV�SRU�PHLR GH�XPD�UHGH�ZLUHOHVV��VHQGR�JHUHQFLDGRV�SRU�FRPSXWDGRUHV��

$LQGD�FRPHQWDYD�VREUH�FRPR�HVWHV�FRPSXWDGRUHV�SRGHULDP� SHOD LQWHUSUHWDomR�GRV�

GDGRV��SUHYLDPHQWH�FROHWDGRV�SHORV�GLVSRVLWLYRV��GLPLQXLU�JDVWRV�H�GHVSHUGtFLR�H�QRV�

LQIRUPDU� TXDQGR� HVWHV� REMHWRV� HVWmR� GHIDVDGRV�� QRYRV� RX� SUHFLVDP� GH� UHSDURV��

1DTXHOD�pSRFD�WXGR�LVVR�SDUHFLD�LPSRVVtYHO��DILQDO��FRPR�VHULD�SRVVtYHO FRQHFWDUPRV�

YiULRV� GLVSRVLWLYRV� DR� UHGRU� GR� PXQGR"� &RPR� D� LQWHUQHW� LULD� VXSRUWDU� WDQWRV�

GLVSRVLWLYRV�VH�FRPXQLFDQGR"�6HULD�QHFHVViULD�XPD�VpULH�GH�DYDQoRV� WHFQROyJLFRV�

SDUD�D�UHDOL]DomR GHVWDV�LGHLDV��&RP�R�DYDQoR�WHFQROyJLFR�R�,R7�GHL[RX�GH�VHU�XPD�

LGHLD YLVLRQiULD� H� VH� WRUQRX� UHDOLGDGH�� 2� FRQFHLWR PXLWR� LPSRUWDQWH�� TXH� $VKWRQ�

SXEOLFRX�HP������IRL�R�HVWRSLP�SDUD�XPD�LQILQLGDGH�GH�SHVTXLVDV�VREUH�R�WHPD��//&�

������

����$�,17(51(7�'$6�&2,6$6 12�%5$6,/�

6HJXQGR� XP� OHYDQWDPHQWR� GD� (PSUHVD� %UDVLOHLUD� GH� 3HVTXLVD�

$JURSHFXiULD� �(0%5$3$�� D� ,QWHUQHW� GDV� &RLVDV� GHYH� PRYLPHQWDU� �� ELOK}HV� GH�



��

GyODUHV�HP������QR�%UDVLO��HVWLPD�VH�TXH�����GRV�ODUHV�EUDVLOHLURV�SRVVXHP�DOJXP�

GLVSRVLWLYR�TXH�XVD HVWD�WHFQRORJLD��2V�SULQFLSDLV�GLVSRVLWLYRV�TXH�SRVVXHP�FRQFHLWRV�

,R7� HP� VXD� WHFQRORJLD� HQFRQWUDGRV� QRV� ODUHV� EUDVLOHLURV� VmR� JHODGHLUDV�� UHOyJLRV��

WHOHYLVRUHV�H�SULQFLSDOPHQWH�DXWRPyYHLV��HVWHV�FRQYHUVDP�HQWUH�VL�XVDQGR�D�UHGH�H�

SRGHP�JHUHQFLDU�R�XVR�GH�HQHUJLD�H�LQVXPRV��WRUQDQGR�XP�SURFHVVR�PDLV�HILFLHQWH��

$�,QWHUQHW�GDV�&RLVDV�WDPEpP�Mi�PRVWURX�TXH�HP�SUREOHPDV�XUEDQRV��FRPR�R�WUiIHJR�

GH� YHtFXORV� HP� FLGDGHV� JUDQGHV�� R� XVR� GR� FRQFHLWR� GH� ,R7�HP�EXVFD�GH� UHVROYHU�

SUREOHPDV� QD� FLGDGH� FULRX� R� FRQFHLWR� GH� ³6PDUW� &LWLHV´�� &LGDGHV� ,QWHOLJHQWHV� HP�

SRUWXJXrV�� RQGH� D� WHFQRORJLD� WUDEDOKD SURFXUDQGR� H� JHUDQGR� DOWHUQDWLYDV� SDUD� R�

DSULPRUDPHQWR�GD�YLGD�XUEDQD��(VWH�FRQFHLWR� LQVSLURX�R�GDV� ID]HQGDV� LQWHOLJHQWHV��

�(0%5$3$������E��

%XVFDQGR�R�GHVHQYROYLPHQWR�GD�,R7�QR�%UDVLO�IRL�FULDGR�R�3ODQR�1DFLRQDO�

GH�,QWHUQHW�GDV�&RLVDV��HOH�IRL�ODQoDGR�SHOR�JRYHUQR�IHGHUDO�QR�ILQDO�GH������H�EXVFD�

D� LPSOHPHQWDomR�GD� ,R7�HP�TXDWUR� iUHDV�SULRULWiULDV��&LGDGHV� ,QWHOLJHQWHV�� VD~GH��

DJULFXOWXUD�H� LQG~VWULD��$�SUHYLVmR�p�TXH�R� LPSDFWR�GR�SODQR QD�DJULFXOWXUD�JHUH����

PLOK}HV�GH�GyODUHV�DWp����� �(0%5$3$������E��

����2�862�1$�$*5,&8/785$

$WXDOPHQWH� D� ,R7� YHP� FUHVFHQGR� VHX� SDSHO� QR� FDPSR� H� ODYRXUD�� HVWD�

FRQVHJXH� D� SDUWLU� GD� FROHWD� GH� GDGRV� SRU� VHQVRUHV� �FRQHFWDGRV� HP� PDTXLQDV�

DJUtFRODV RX�DXW{QRPRV��SDUWLFLSDU�HIHWLYDPHQWH�GR�PRQLWRUDPHQWR�GR�VROR��SODQWDV�H�

WDPEpP�FRQGLo}HV�FOLPiWLFDV��$� ,R7�SRU�PHLR�GR�PRQLWRUDPHQWR�GR�VROR�FRQVHJXH

FULDU�DQiOLVHV�SURIXQGDV�FUX]DQGR�RV�GDGRV�FRP�LQIRUPDo}HV�GD�ZHE��SRU�H[HPSOR��

LQIRUPDo}HV�FOLPiWLFDV��$�SDUWLU�GRV�GDGRV�FROHWDGRV�D�,R7�FRQVHJXH�FULDU�HVWDWtVWLFDV�

H�JUiILFRV�TXH�SRGHP�VHU XVDGRV�SRU�JHVWRUHV�QD�WRPDGD�GH�GHFLVmR��6LWXDo}HV�HP�

TXH�D�FRPELQDomR�GD�DJULFXOWXUD�GH�SUHFLVmR��$3��MXQWR�FRP�D�IOH[LELOLGDGH�H�SRGHU�GD�

,QWHUQHW�VH�PRVWUDP HIHWLYDV p�QD�JHVWmR�GH�UHFXUVRV�KtGULFRV��PRQLWRUDPHQWR�GR�VROR�

H�FRQWUROH�GH�SHVWHV� 3RU�H[HPSOR� H[LVWHP�SODQWDV�TXH�VmR�VHQVtYHLV D�iJXD��HODV�

SUHFLVDP�GH�XP�QtYHO�HTXLOLEUDGR�GHVWD�SDUD�QmR�VH�GHVLGUDWDUHP�RX�VH�DIRJDUHP��$V�

WHFQRORJLDV� LQWHJUDGDV�H�R� IRUQHFLPHQWR�GH�GDGRV�SRU�PHLR�GH�VHQVRUHV�FRQVHJXH�



��

LQIRUPDU� DR� DJULFXOWRU� D� TXDQWLGDGH� QHFHVViULD� GH� iJXD� SDUD� SODQWD� WHU� VHX�

FUHVFLPHQWR�GH�PDQHLUD�VDXGiYHO��HYLWDQGR�GHVSHUGtFLR�KtGULFR�H�D�PRUWH�GD�SODQWD�

�(0%5$3$������E��1$&+$1.$5 HW�DO�� ������

� +,'52321,$

1HVWH�FDStWXOR�VHUmR�GHVFULWRV�RV�FRQFHLWRV�H�RULJHP�GD�KLGURSRQLD��DVVLP�

FRPR�VXDV�WpFQLFDV�GH�FXOWLYR�H[LVWHQWHV�

����2�48(�e�+,'52321,$"

$�SDODYUD�+LGURSRQLD� YHP�GR�JUHJR�� RQGH�KLGUR� VLJQLILFD�iJXD��H� SRQRV�

VLJQLILFD� WUDEDOKR�� VXD� UHIHUrQFLD� QD� OLWHUDWXUD� VXUJLX� SRU� YROWD� GH� ����� SHOR��

SHVTXLVDGRU�LQJOrV�-RKQ�:RRGZDUG������±�������TXDQGR�HVWH�DWUDYpV�GH�WHVWHV�FRP�

R�FXOWLYR�GH�PHQWD�HP�YDVRV�FRP�iJXD�GD�FKXYD�� WRUQHLUD��HQ[XUUDGD�H� OtTXLGR�GH�

HVJRWR�GLOXtGR�� -RKQ REVHUYRX�TXH�R�PHOKRU� UHVXOWDGR� IRL� FRP�R� OtTXLGR�GH�HVJRWR�

GLOXtGR� H� FRQFOXLX� TXH� DV� SODQWDV� DOLPHQWDP±VH� GD� iJXD� H� GH� HOHPHQWRV� QHOD�

GLVVROYLGRV��TXH�VH�HQFRQWUDP�QD�WHUUD��6HQGR�DVVLP��TXDQGR�FRQVHJXLUPRV�GHVFREULU�

TXDLV�VmR�HVVHV�HOHPHQWRV��SRGHUHPRV�SUHVFLQGLU�GD�WHUUD��SDUD R�FXOWLYR�GHVWDV��1D�

+LGURSRQLD��RV�QXWULHQWHV��6ROXomR�1XWULWLYD��H�IHUWLOL]DQWHV�QHFHVViULRV�VmR�FRORFDGRV�

QD�iJXD��FRQIRUPH�D�QHFHVVLGDGH�GD�SODQWD�FXOWLYDGD��HVWi�p�D�SULQFLSDO�IHUUDPHQWD�

GR�FXOWLYR��DR�LQYpV�GR�VROR �%(=(55$�1(72� %$55(72� ������

9iULDV�VmR�DV�YDQWDJHQV�GD�KLGURSRQLD��FRPR�R�PHQRU�FRQVXPR�GH�iJXD�H�

GH� IHUWLOL]DQWHV�� PHOKRU� FRQWUROH� ILWRVVDQLWiULR�� GLVSHQVDomR� GH� URWDomR� GH� FXOWXUD��

UHGXomR�GH� ULVFRV�FOLPiWLFRV�DOpP�GH�PHOKRU�TXDOLGDGH�H�SUHoR�GR�SURGXWR��SRUpP�

H[LVWHP�WDPEpP�GHVYDQWDJHQV��XPD�GDV�SULQFLSDLV�p�R�FXVWR� LQLFLDO��R� LQYHVWLPHQWR�

LQLFLDO� FRVWXPD� VHU�PXLWR� FDUR�� WRUQDQGR� D� SUiWLFD� LQDFHVVtYHO� SDUD� D� SRSXODomR� H�

SHTXHQRV�DJULFXOWRUHV��2XWUDV�GHVYDQWDJHQV�VHULDP�D�QHFHVVLGDGH�GH�FRQKHFLPHQWR�



��

WpFQLFR�PDLRU�SDUD�R�SUHSDUR�GD�VROXomR�QXWULWLYD�SDUD�IRUQHFLPHQWR�jV�SODQWDV��ULVFR�

GH�SHUGD�SRU�IDOWD�GH�HQHUJLD�HOpWULFD� SUHMXt]RV�GHYLGR�j�FRQWDPLQDomR�GD�iJXD�SRU�

SDWyJHQRV H�QHFHVVLWDU�DFRPSDQKDPHQWR�SHUPDQHQWH�GH�XP�VLVWHPD��$�+LGURSRQLD�

p� XPD� GDV� JUDQGHV� DSRVWDV� SDUD� D� UHVROXomR� GR� SUREOHPD� GH� SURGXWLYLGDGH�

DOLPHQWtFLD�IXWXUR��SRLV�HVWD�QmR�GHSHQGH�GH�JUDQGHV�H[WHQV}HV GH�WHUUD��VROR�IpUWLO�H�

FOLPD��%(=(55$�1(72� %$55(72� ������

����62/8d2�1875,7,9$

1D�KLGURSRQLD��D�VROXomR�QXWULWLYD�p�D�IRQWH�RQGH�DV�SODQWDV�UHFHEHP�RV�

QXWULHQWHV��TXH�IRUDP�SUHYLDPHQWH�GLVVROYLGRV�QD�iJXD��D�VROXomR�p�XPD�GDV�SDUWHV�

PDLV� LPSRUWDQWHV� GD� KLGURSRQLD� SRU� LVVR� GHYH� VHU� OHYDGD D� Pi[LPD� DWHQomR� DR�

PDQLSXODU�HOD��SRLV�R�PDO�XVR SRGH�DFDUUHWDU�HP�SUHMXt]RV�HQRUPHV�SDUD�DV�SODQWDV��

$�VROXomR�QXWULWLYD�LGHDO�SDUD�XPD�SODQWD�p�DGTXLULGD�D�SDUWLU�GD�DQiOLVH�GD�FRPSRVLomR�

TXtPLFD�TXH�D�SODQWD QHFHVVLWD�HP�FDGD�HVWiJLR�GH�GHVHQYROYLPHQWR�H�SUHFLVD�WHU�XP�

S+� DGHTXDGR� D� SODQWD�� $� VROXomR� SUHFLVD� GH� ULJRURVR� FRQWUROH� H� DMXVWH� GXUDQWH� R�

SURFHVVR�SRLV�D�DEVRUomR�GRV�QXWULHQWHV�SHODV�SODQWDV�SRGHP�PXGDU�GUDVWLFDPHQWH�R�

S+�GD�VROXomR�� WDPEpP�p�QHFHVViULD�DWHQomR�D�R[LJHQDomR��QD�TXDO�RV�GLIHUHQWHV�

WLSRV�GH�SODQWLRV�WUDWDP�GH�IRUPD�LQGHSHQGHQWH VXDV�HVWUDWpJLDV SDUD�LVWR��RXWUR�SRQWR�

GH�H[WUHPD�LPSRUWkQFLD�p�R�PRQLWRUDPHQWR�GD�FRQGXomR�HOpWULFD�GD�VROXomR��D�SDUWLU�

GD�FROHWD�GRV�GDGRV�p�SRVVtYHO�YHULILFDU�VH�DV�SODQWDV�HVWmR�DEVRUYHQGR�RV�QXWULHQWHV�

GR�PHLR�RX�QmR��2�HVWDGR�TXtPLFR�H�PLFURELROyJLFR�GD�iJXD� WDPEpP�p�HVVHQFLDO��

DILQDO�HVWH�p�R�PHLR�SHOR�TXDO�D�SODQWD�YDL�FRQVHJXLU�VHXV�QXWULHQWHV��p�QRUPDOPHQWH�

XVDGD�iJXD�SXUD��JHUDOPHQWH�GH� IRQWHV�QDWXUDLV�FRPR�SRoRV�H�HYLWDGR�iJXDV�FRP�

PLVWXUDV�TXtPLFDV�FRPR�FORUR�RX�VDLV �%(=(55$�1(72� %$55(72� ������

����6,67(0$6�'(�3/$17,26�+,'523Ð1,&26



��

([LVWHP� YiULDV� WpFQLFDV� H� WLSRV� GH� SODQWDo}HV� KLGURS{QLFDV�� HVWDV�

GLIHUHQWHV� WpFQLFDV�VmR�FODVVLILFDGDV�HP�GLIHUHQWHV�VLVWHPDV�KLGURS{QLFRV��TXH�VmR�

GLIHUHQFLDGRV�SRU�PHLR GR�PpWRGR�GH�VXVWHQWDomR�GD�SODQWD�FXOWLYDGD��OtTXLGD�RX�FRP�

VXEVWUDWR��� FLUFXODomR� GH� iJXD� �FLUFXODQWHV� RX� QmR� FLUFXODQWHV��� IRUQHFLPHQWR� GH�

QXWULHQWHV� �FRQWtQXD� RX� LQWHUPLWHQWH�� H� R� UHDSURYHLWDPHQWR� GD� iJXD� �DEHUWR� RX�

IHFKDGR��� $� VXVWHQWDomR� GD� SODQWD� SRGH� VHU� IHLWD� SHOR� PpWRGR� OtTXLGR� H� RX� FRP�

VXEVWUDWR��R�SULPHLUR�p�TXDQGR�D�UDL]�GD�SODQWD�p�VRPHQWH�VXEPHUVD�HP�iJXD�VHP�

QHQKXP�VXSRUWH�H�R�VHJXQGR�p�TXDQGR�D�SODQWD� WHP�DOJXP�VXSRUWH�SDUD�VXD� UDL]�

DOJXQV�VXSRUWHV�XVDGRV�VmR�D� Om�GH�URFKD��3HULWD��HVFyULD��VHUUDULD�� ILEUD�GH�FRFR�H�

HVSXPD�� HVWHV� VXSRUWHV� VH� GLIHUHP� XP� DR� RXWUR� H� SRVVXHP� FHUWDV� YDQWDJHQV� H�

GHVYDQWDJHQV��-i�D�FLUFXODomR�GD�iJXD�GHILQH�VH�HP FLUFXODQWH�H�QmR�FLUFXODQWHV� HP�

QmR�FLUFXODQWHV��D�VROXomR�QXWULWLYD�SHUPDQHFH�SDUDGD�H�p�FRQGX]LGD�DWUDYpV�GH�XP�

PHLR�SDUD�DV�UDt]HV�GDV�SODQWDV��Mi�RV�FLUFXODQWHV�VmR�FDUDFWHUL]DGRV�SHOD�FLUFXODomR�

GR�QXWULHQWH�DWUDYpV�GH�ERPEDV��ORJR�D�iJXD�SHUPDQHFH�HP�PRYLPHQWDomR�FRQWtQXD��

([LVWHP� GRLV� PpWRGRV GH� IRUQHFLPHQWR� GH� QXWULHQWHV�� FRQWLQXD� H� LQWHUPLWHQWH�� D�

SULPHLUD�p�TXDQGR�RV�QXWULHQWHV�VmR�IRUQHFLGRV�D�WRGR�R�PRPHQWR�SDUD�SODQWD�� Mi�R�

VHJXQGR� p� TXDQGR� RV� QXWULHQWHV� VmR� DSOLFDGRV� HVWUDWHJLFDPHQWH� HP� IUDo}HV� GH�

WHPSR�� 3DUD� R� UHDSURYHLWDPHQWR� GD� iJXD H[LVWH� R� PpWRGR� IHFKDGR� H� DEHUWR�� QR�

SULPHLUR�D�iJXD�XVDGD�SDUD�DV�SODQWDV�p�OHYDGD�D�XP�WDQTXH�RQGH�UHFHEH�D�UHSRVLomR�

GH� QXWULHQWHV� H� p� UHDSURYHLWDGD�� Mi� QR�PpWRGR� IHFKDGR� D� iJXD� p� FRQVWDQWHPHQWH�

UHQRYDGD��ORJR� D�iJXD�XWLOL]DGD�p�GHVFDUWDGD�GHSRLV�GR�XVR��$EDL[R�HVWmR�DOJXPDV�

GDV�WpFQLFDV�PDLV�XWLOL]DGDV�QD�KLGURSRQLD �%(=(55$�1(72� %$55(72� ������

������+LGURSRQLD�GH�$HUDomR�(VWiWLFD��)ORDWLQJ�

1HVWH� VLVWHPD� DV� SODQWDV� VmR� PDQWLGDV� HP� UHFLSLHQWHV� VHP� QHQKXP�

VXEVWUDWR��VXDV�UDt]HV�ILFDP�H[SRVWDV�GLUHWDPHQWH�D�VROXomR�QXWULWLYD��DV�SODQWDV�VmR�

PDQWLGDV�QD�SRVLomR�YHUWLFDO�JHUDOPHQWH�FRP�R�DSRLR GH SODFDV�GH�LVRSRU�FRP�IXURV��

VmR�XWLOL]DGDV�ERPEDV�GH�DU�SDUD�R[LJHQDomR�GD�iJXD�H�p�IHLWR�R�FRQWUROH�GR�3+ H�

QXWULHQWHV�SDUD�TXH�HVWHV�HVWHMDP�VHPSUH�HP�FRQGLomR�IDYRUiYHO�SDUD�DV�SODQWDV��8P�

WLSR�HVSHFtILFR�GHVVH�PpWRGR�p�FKDPDGR�GH�³3LVFLQmR´��FRPR QD�ILJXUD�����DV�SODQWDV�



��

ILFDP� ERLDQGR� HP� XP� JUDQGH� WDQTXH� FRP� DSUR[LPDGDPHQWH� ��� FHQWtPHWURV� GH�

SURIXQGLGDGH�� HVWH� VLVWHPD� p� PXLWR� XWLOL]DGR� SDUD� FXOWLYRV� FRPHUFLDLV� SRUpP� p�

VRPHQWH� UHFRPHQGDGR� SDUD� SODQWDV� OHYHV�� FRPR� DOIDFH�� FRHQWUR�� HQWUH� RXWURV

�%(=(55$�1(72� %$55(72� ������

)LJXUD��� � 3ODQWDV�FXOWLYDGDV�HP�VLVWHPD�IORDWLQJ

)RQWH��-XQGLDJRUD��������

�������6LVWHPD�GH�)OX[R�/DPLQDU�GH�1XWULHQWHV�

1HVWH�VLVWHPD�DV�SODQWDV�VmR�FXOWLYDGDV�HP�FDQDLV�RQGH�D�VROXomR�QXWULWLYD�

FLUFXOD� FRQWURODGDPHQWH�� 1HVWH� VLVWHPD� DV� UDt]HV� QmR� ILFDP� FRPSOHWDPHQWH�

VXEPHUVDV��SHUPLWLQGR�D�UHVSLUDomR�QDWXUDO�GHODV��3DUD�D�FRQIHFomR�GRV�FDQDLV�GHVWH�

VLVWHPD�� JHUDOPHQWH� VmR� XWLOL]DGRV� FDQRV� GH� 39&�� HVWHV� SRGHP� VHU LQWHLURV� RX�

FRUWDGRV�DR�PHLR��ORQJLWXGLQDOPHQWH��(VWH�VLVWHPD�FULDGR�HP������VH�PRVWURX�R�PDLV�

YLiYHO� FRPHUFLDOPHQWH� SDUD� KRUWDOLoDV� IROKRVDV�� HOH� XVD� XP� VLVWHPD� GH�

UHDSURYHLWDPHQWR�IHFKDGR�H�DV�SODQWDV�QmR�XWLOL]DP�VXEVWUDWR��(VWH�VLVWHPD�SRGH�VHU�

LQVWDODGR�WDQWR�GH PDQHLUD�YHUWLFDO��TXDQWR�KRUL]RQWDO �%(=(55$�1(72� %$55(72�

������



��

)LJXUD��� � ([HPSOR�GR�6LVWHPD�1)7

)RQWH��%H]HUUD�1HWR�H�%DUUHWR��������

�������6LVWHPD�$HURS{QLFR

1HVWH� VLVWHPD� DV� UDt]HV� GDV� SODQWDV� ILFDP� VXVSHQVDV� QR� DU�� HP� XPD�

HVSpFLH�GH�FkPDUD�RSDFD��TXH�VHUYH�SDUD�SUHYHQLU�D�SUROLIHUDomR�GH�DOJDV��DV�UDt]HV�

WrP D� VROXomR�QXWULWLYD� IRUQHFLGD�DWUDYpV�GD�QHEXOL]DomR�� GHYLGR�D� HVWH� IDWR� HVWDV�

FkPDUDV� WrP� D� XPLGDGH� GR DU� SUy[LPD� D� ������ (VWH� VLVWHPD� p� SRXFR� XWLOL]DGR�

FRPHUFLDOPHQWH�GHYLGR�DR�VHX�FXVWR�HOHYDGR�H�GLItFLO� LPSODQWDomR��1D� ILJXUD�����p�

SRVVtYHO REVHUYDU�FRPR�IXQFLRQD�R�PpWRGR�GH�SODQWLR�DHURS{QLFR �%(=(55$�1(72�

%$55(72� ������



��

)LJXUD��� � 6LVWHPD�$HURS{QLFR

)RQWH� $JULFXWXUHUV��������

�������&XOWLYR�SRU�6XEPHUVmR�H�'UHQDJHP��)ORRG�DQG�'UDLQ�

(VWD�WpFQLFD�QmR�XWLOL]D�QHQKXP�VXEVWUDWR�SDUD�VXSRUWH�GD�SODQWD��HVWDV�VmR�

PDQWLGDV� HP� XPD� HVSpFLH� GH� YDVR�� DV� UDt]HV� GDV� SODQWDV� VmR� FRPSOHWDPHQWH�

VXEPHUVDV�QD�VROXomR�QXWULWLYD� FRPR�QD�DHUDomR�HVWiWLFD��SRUpP�FDGD�SHUtRGR�GH�

WHPSR�D�iJXD�TXH�VH�HQFRQWUD QR YDVR�RQGH�DV�UDt]HV�HVWmR�VXEPHUVDV�p�GUHQDGR��D�

iJXD�p�HQYLDGD�SDUD�XP�UHVHUYDWyULR�RQGH�p�WUDWDGD�SDUD�TXH�UHSRQKD�RV�QXWULHQWHV�

TXH� DV� SODQWDV� QHFHVVLWDP�� HQTXDQWR� LVVR� D� SODQWD� TXH� HVWi� FRP� VXDV� UDt]HV�

WRWDOPHQWH�H[SRVWDV�DR�DU� ID]HP�D�R[LJHQDomR�QDWXUDO�� DWp�QRYDPHQWH�D�iJXD�VHU�

HQFDPLQKD�SDUD�R�YDVR�H�ID]HQGR�DV�UDt]HV�VHUHP�VXEPHUVDV�SHOD�VROXomR�QXWULWLYD�

QRYDPHQWH��%(=(55$�1(72� %$55(72� ������



��

)LJXUD��� � 6LVWHPD�SRU�VXEPHUVmR�H�GUHQDJHP

)RQWH� %H]HUUD�1HWR�H�%DUUHWR��������



��

� 3/$7$)250$6�'(�352727,3$*(0 (�7(&12/2*,$

$V�SODWDIRUPDV�GH�SURWRWLSDJHP�VmR�JUDQGHV�IHUUDPHQWDV�SDUD�DXWRPDWL]DU�

H�DJLOL]DU�URWLQDV��HVWDV�SODWDIRUPDV�VmR�EDVLFDPHQWH�PLQLFRPSXWDGRUHV TXH�SRVVXHP�

XP�FKLS�PLFURFRQWURODGRU�FRP�SURFHVVDGRU��PHPyULD�H�SHULIpULFRV�GH�HQWUDGD�H�VDtGD��

GHQWUR�GH�XP�~QLFR�FKLS��2�0LFURFRQWURODGRU�p�FDSD]�GH�LQWHUSUHWDU�H�H[HFXWDU�IXQo}HV�

TXH�VmR�LQVHULGDV�QR�GLVSRVLWLYR�DWUDYpV�GH�6RIWZDUH��HVWH�PXLWDV�YH]HV�GHVHQYROYLGR�

SHORV�SUySULRV�IDEULFDQWHV��2�6RIWZDUH�SHUPLWH�R�HQYLR�GR�FyGLJR�Mi�FRPSLODGR�SDUD�D�

SODWDIRUPD�� JHUDOPHQWH� SRU� XPD� SRUWD� 86%�� 2V� IDEULFDQWHV� WDPEpP� RIHUHFHP�

SHULIpULFRV GH�HQWUDGD�H�VDtGD�SDUD�LQFUHPHQWDU�DLQGD�PDLV�R�SRGHU�GD�SODWDIRUPD��RV�

SHULIpULFRV� VmR� UHVSRQViYHLV� SHOD� LQWHUDomR� FRP� R� PXQGR� ItVLFR�� UHDO�� DWUDYpV� GH�

VHQVRUHV� �WHPSHUDWXUD�� SUHVVmR�� XPLGDGH��� DWXDGRUHV�� VKLHOGV �:LIL��� e� LPSRUWDQWH�

UHVVDOWDU�TXH�HVWDV�SODWDIRUPDV�GH�SURWRWLSDJHP�VmR�DOWDPHQWH�FXVWRPL]iYHLV��ORJR��

GHSHQGHQGR� GR� SUREOHPD� RX� GR� UHVXOWDGR� TXH� HVSHUD� VH� DOFDQoDU� VmR� XVDGRV�

VHQVRUHV�H�IHUUDPHQWDV�HVSHFtILFDV�SDUD�DOFDQoDU�R�REMHWLYR�WUDoDGR �3(,;272 HW� DO��

������
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)LJXUD��� � 6RIWZDUH�HQYLDQGR�FyGLJR�FRPSLODGR�D�SODWDIRUPD�GH�SURWRWLSDJHP�$UGXLQR

)RQWH��$PDUDO��������

����$5'8,12

&RQVLGHUDGR�D SODWDIRUPD�PDLV�SRSXODU�GR�PHUFDGR��R�$UGXLQR IRL�FULDGR�

HP������FRP�R�LQWXLWR�GH�VHU�XWLOL]DGR�HP�HVFRODV��'HVGH�R�LQtFLR GR�GHVHQYROYLPHQWR�

GR PLFURFRQWURODGRU�HOH�GHPRVWUDYD�VHU� UHQWiYHO H�HYROXLX�PXLWR�H�KRMH�p� WDPEpP�

PXLWR XVDGR�HP�XQLYHUVLGDGHV�H�QR UDPR�FRPHUFLDO� 2�$UGXLQR VXUJLX�D�SDUWLU�GH�XPD�

XQLmR�GH�YiULRV WpFQLFRV H�GHVHQYROYHGRUHV�GH�YiULDV iUHDV��2�$UGXLQR�p�XP�PLFUR�

FRQWURODGRU PXLWR�YHUViWLO SRGHQGR�RSHUDU�VR]LQKR�QD�RSHUDomR�GH�YiULRV GLVSRVLWLYRV��

6HX�PRGHOR�RSHQ�VRXUFH�IDFLOLWD�DLQGD�PDLV�VHX�XVR�SRLV�WRGR�R�SURMHWR�HOHWU{QLFR p�

GLVSRQLELOL]DGR�JUDWXLWDPHQWH� DOpP�GH�QD�LQWHUQHW�H[LVWLUHP�PLOK}HV�GH�H[HPSORV�GH�

SURMHWRV�H�WURFD�GH�H[SHULrQFLD HQWUH�XVXiULRV �628=$ HW� DO���������

3DUD�SURJUDPDU�H�GHVHQYROYHU�SURMHWRV�QR�$UGXLQR p�XVDGD�D� OLQJXDJHP�

$UGXLQR��TXH�p�FRPSLODGD�H�H[HFXWDGD�SHOD�SODFD��VHP�QHFHVVLGDGH�GH�XP�VLVWHPD�

RSHUDFLRQDO �628=$ HW��DO���������



��

&RPR�GHPRVWUDGR QD�ILJXUD�����R $UGXLQR�SRVVXL�YiULDV�HQWUDGDV�QDV�TXDLV�

SRGHP� VHUHP� XVDGDV� SDUD� FRQHFWDU� H� FRQWURODU� GLVSRVLWLYRV� FRPR� /('V�� ERW}HV��

LQWHUUXSWRUHV�� PRWRUHV�� VHQVRUHV� GH� WHPSHUDWXUD�� VHQVRUHV� GH� 3+�� VHQVRUHV� GH�

SUHVVmR�� VHQVRUHV� GH� GLVWkQFLD�� UHFHSWRUHV� *36�� PyGXORV� (WKHUQHW�� e� WDPEpP�

SRVVtYHO� D� DGLomR� GH� PyGXORV� FRPR� :LIL� H� %OXHWRRWK �)5878262�� 3(5(,5$��

)5(,7$6�-81,25��������

)LJXUD��� � $UGXLQR�0HJD�����

)RQWH��$UGXLQR��������

����5$63%(55<

2�5DVSEHUU\�3L�IRL�FULDGR�HP�IHYHUHLUR�GH������SHOD�IXQGDomR�5DVSEHUU\�

3,��(VWH�WLQKD�FRPR�YLVmR�LQLFLDO�DMXGDU�RV�DOXQRV�GDV�HVFRODV�GR�5HLQR�8QLGR FRP

FRQFHLWRV�EiVLFRV�GH�FLrQFLDV�GD�FRPSXWDomR��1R�VHX� ODQoDPHQWR� IRUDP� ODQoDGRV�

GRLV� PRGHORV�� HVWHV� YDULDYDP� HP� TXHVLWRV� WpFQLFRV� H� SURFHVVDPHQWR� H� ORJR�

FRPHoDUDP�D�YHQGHU�EDVWDQWH�SHOR�PXQGR GHYLGR�D�VHX�SUHoR�DFHVVtYHO��GXUDELOLGDGH�

H�YHUVDWLOLGDGH��(P������D�HPSUHVD�Mi�UHODWDYD�D�YHQGD�GH�PDLV�GH�����PLOK}HV�GH�

GLVSRVLWLYRV� H� DVVLP� SDUWLUDP� SDUD� R� ODQoDPHQWR� GH� RXWURV�PRGHORV�� TXH� RFRUUHP�

IUHTXHQWHPHQWH� H� WHP� FRPR� REMHWLYR� FULDU� XPD� SODFD� FRP� PDLV� SRGHU� GH�

SURFHVVDPHQWR�H�HFRQRPLD�GH�HQHUJLD��129$�',*,7$/�0(',$��������



��

2� 5DVSEHUU\� 3,� p� XP� PLQLFRPSXWDGRU� TXH� WHP FRPR� EDVH� R� VLVWHPD�

RSHUDFLRQDO /LQX[ H SRVVXL�HQWUDGDV�GH�86%�QDV�TXDLV�SRGHP�VHU FRQHFWDGRV�PRXVHV

H� WHFODGRV� WDPEpP SRVVXL VDtGDV +'0,��SDUD�D FRQH[mR GH�GLVSRVLWLYRV�GH�YtGHR�

FRPR� WHOHYLV}HV� RX� PRQLWRUHV�� XPD� GDV� VXDV� SULQFLSDLV� YDQWDJHQV� p� SRVVXtUHP

PRGHORV�TXH�Mi�YHP�FRP�PyGXORV GH�:LIL�H�%OXHWRRWK �129$�',*,7$/�0(',$��������

1D� ILJXUD� �� p� SRVVtYHO REVHUYDU� R� 5DVSEHUU\� 3,� %��� (VWH� Mi� YHP� FRP

PyGXORV FRP� VXSRUWH� D� :L�)L� H� %OXHWRRWK� H� DLQGD� VH� GLIHUH� GRV� VHXV� PRGHORV�

DQWHULRUHV� FRQVHJXLQGR� WHU� VXD� IRQWH� GH� HQHUJLD�� FRP� R� DX[tOLR� GH� XPD� 6KLHOG�

GLVSRQLELOL]DGD DWUDYpV�GH�XP�FDER�GH�UHGH�XVDQGR�D�WHFQRORJLD�3RZHU�2YHU�(WKHUQHW�

�32(� �)ORS��������

)LJXUD��� ± (VWUXWXUD�GR�5DVSEHUU\�3,�%�

)RQWH��)ORS��������

����&203$5$d®(6

(P� XP� HVWXGR� IRUDP� FRPSDUDGRV� RV� SULQFLSDLV� PRGHORV� GH�

PLFURFRQWURODGRUHV�GR�$UGXLQR�H�5DVSEHUU\��QD� WDEHOD����p�SRVVtYHO REVHUYDU�VXDV�

HVSHFLILFDo}HV H�REVHUYDU�D�GLIHUHQoD�HQWUH�HVWHV�



��

7DEHOD�� ± &RPSDUDo}HV�HQWUH�5DVSEHUU\�H�$UGXLQR

)RQWH��)UXWXRVR��3HUHLUD�H�)UHLWDV�-XQLRU�������

2�$UGXLQR�p�PXLWR�XVDGR�HP�SURMHWRV�FRP�KDUGZDUH��Mi�TXH�HVWH�QmR�XVD�

QHQKXP�VLVWHPD�RSHUDFLRQDO�H�SRGH�UHVLVWLU�JUDQGHV�FDUJDV�HOpWULFDV��2�$UGXLQR�VH�

PRVWURX�HILFLHQWH�HP�FRQVWUXomR�GH�SURMHWRV�FRPR�DXWRPDomR�UHVLGHQFLDO��LOXPLQDomR�

H�UREyWLFD��-i�R�5DVSEHUU\�SRVVXL�VHX�IRFR�SDUD�SURMHWRV�YROWDGRV�DR�XVR�GH�6RIWZDUHV

H WDPEpP� VLWXDo}HV� RQGH� p� SUHFLVR� XVDU� YiULDV OLQJXDJHQV� GH� SURJUDPDomR��

�)5878262��3(5(,5$��)5(,7$6�-81,25��������

��� 6(1625(6 (�$78$'25(6

2V� VHQVRUHV� VmR� UHVSRQViYHLV� SRU� DX[LOLDUHP� DV� SODWDIRUPDV� GH�

SURWRWLSDJHP�FRQVHJXLUHP�LQWHUDJLU�FRP R�PXQGR�UHDO��2V�VHQVRUHV�VmR�DFRSODGRV�

DWUDYpV�GRV�SLQRV�QDV�SODWDIRUPDV�H�SRVVXHP�XPD�YDULHGDGH�GH�IXQo}HV GHVGH�PHGLU�

D�WHPSHUDWXUD�DWp�YHULILFDU�D�DXVrQFLD�GH�OX]�



��

������0HGLGRU�GH�S+

2�S+�p�XPD�HVFDOD�TXH�YDL�GH���D�����XP�YDORU�PHQRU�TXH���LQIRUPD TXH�D�

VXEVWDQFLD�p�DFLGD��LJXDO�D�VHWH�QHXWUD�H�PDLRU�EiVLFD�RX�DOFDOLQD��2�0HGLGRU�GH�S+��

PRVWUDGR�QD�ILJXUD�����VHUYH�SDUD VH�PHGLU�R�S+ GH�VROXo}HV�DTXRVDV�MXQWR�D�XPD�

SODWDIRUPD�GH�SURWRWLSDJHP��HVWi�p�GH�VXPD�LPSRUWkQFLD�SDUD�YHULILFDomR�GD�TXDOLGDGH

GD�iJXD��(VWH�PHGLGRU�SUHFLVD�VHU�FDOLEUDGR�HP�XPD�VROXomR�QHXWUD��SDUD� WHU�XPD�

SUHFLVmR�DLQGD�PHOKRU��HOH�p�FRQHFWDGR�DWUDYpV�GD�HQWUDGD�DQDOyJLFD�GD�SODWDIRUPD�H�

SRGH�VHU�XVDGR�IDFLOPHQWH��HVWH�SURYr�R�XVXiULR�FRP�RV�YDORUHV�GR�S+ GD�VROXomR�TXH�

R�XVXiULR�TXHUHU�PHGLU��')52%27������D��

)LJXUD��� � 6HQVRU�S+

)RQWH��'IURERW������D�

������6HQVRU�)RWRYROWDLFR

2�VHQVRU�IRWRYROWDLFR �ILJXUD�����FRQVHJXH�GHWHFWDU�D�LQWHQVLGDGH�GH�OX]�HP�

XP�DPELHQWH�H�DWUDYpV�GH�XPD�VDtGD�DQDOyJLFD�LQIRUPDU�R�$UGXLQR�VREUH�D�LQWHQVLGDGH�

GD�OX] �')52%27������F��



��

)LJXUD��� � 6HQVRU�)RWRYROWDLFR

)RQWH��'IURERW �����F�

������0HGLGRU�GH�&RQGXWLYLGDGH

2�VHQVRU�GH�FRQGXWLYLGDGH�p�XVDGR�SDUD�PHGLU�D�HOHWUR�FRQGXWLYLGDGH�GH�

XPD� VROXomR� DTXRVD D ILP� GH� PHGLU� VXD� TXDOLGDGH�� 2� VHQVRU� GH� FRQGXWLYLGDGH��

H[SRVWR�QD�ILJXUD�����IXQFLRQD�MXQWR�D�XPD�SODWDIRUPD�GH�SURWRWLSDJHP�H�SRGH�DX[LOLDU�

R� XVXiULR� D� VDEHU� D� FRQFHQWUDomR� GH� HOHPHQWRV� QD� iJXD D� ILP� GH� XPD� SRVVtYHO�

FRUUHomR�GHVWHV �')52%27� ����E��

)LJXUD��� � 6HQVRU�GH�&RQGXWLYLGDGH

)RQWH� 'IURERW������E�



��

������6HQVRU�GH�7HPSHUDWXUD�GH�/tTXLGR

3DUD�YHULILFDU�D�WHPSHUDWXUD�GD�iJXD�p�QHFHVViULR�XP�VHQVRU�TXH�FRQVLJD�

HVWDU�HP�FRQWDWR�FRP�HVWD��R�VHQVRU�GH�WHPSHUDWXUD�D�SURYD�GD�iJXD�FRQVHJXH�HVWDU�

HP�FRQWDWR�FRP�XPD�VROXomR�DTXRVD�H�UHWRUQDU�D�WHPSHUDWXUD�GD�VROXomR��&RQIRUPH�

D�ILJXUD�����R�VHQVRU�SRVVXL�XP�PHGLGRU�TXH�VH�TXH�HQFRQWUD�QD�SDUWH�H[WUHPD�GHVWH�

H�FRQVHJXH�UHWRUQDU�D�XPD�SODWDIRUPD�D�WHPSHUDWXUD�GD�VROXomR �')52%27������G��

)LJXUD��� � 6HQVRU�GH�7HPSHUDWXUD

)RQWH� 'IURERW������H�

������%RPED�'RVDGRUD

$�%RPED 'RVDGRUD �ILJXUD���� p�FDSD]�GH�FRQWURODU�D�GRVDJHP�RX�YD]mR�

GH�DOJXP�WLSR�GH�OtTXLGR��R�FRQWUROH�GH�IOX[R�p�IHLWR�DWUDYpV�GD�0RGXODomR�GH�/DUJXUD�

GH� 3XOVR H� SRGH� VHU� DWLYDGD� DWUDYpV� GH� XP� UHOr� RX� GLUHWDPHQWH� GR� $UGXLQR

�')52%27������G��



��

)LJXUD��� � %RPED�3HULVWiOWLFD

)RQWH��'IURERW������G�



��

� 75$%$/+26�&255(/$726

1HVWH�FDStWXOR�VmR�DERUGDGRV�RV�WUDEDOKRV�FRUUHODWRV�FRP�UHODomR�DR�

FXOWLYR�GH�KLGURS{QLFRV�XVDQGR�VHQVRUHV�H�D�WHFQRORJLD��

����$8720$d2�'(�$%5,*26�'(�&8/7,926�3$5$ &8/785$6�

+,'523Ð1,&$6

3DUD� REWHQomR�GH�JUDX�HP� WHFQRORJLD� GD� LQIRUPDomR�H� FRPXQLFDomR�GD�

XQLYHUVLGDGH� IHGHUDO� GH� 6DQWD� &DWDULQD� $EUHX� H� %DVWRV� ������ UHDOL]DUDP XPD�

SHVTXLVD� SDUD� D� FRQVWUXomR� GH� XP� DEULJR� SDUD� FXOWLYRV� KLGURS{QLFRV� XVDQGR�

SODWDIRUPDV�GH�SURWRWLSDJHP��VHQVRUHV H DWXDGRUHV�

2�2EMHWLYR�GH�$EUHX�H�%DVWRV ������ HUD�D�UHDOL]DomR�GH�XP�SURWyWLSR�GH�

XP� DEULJR RX� HVWXID� FDSD]� GH�PHOKRUDU� D� SURGXomR� KLGURS{QLFD�� $WUDYpV� GH� XPD�

SODWDIRUPD� GH� SURWRWLSDJHP�� QHVWH� FDVR� $UGXLQR�� HVWH� FDSWDYD� LQIRUPDo}HV FRPR�

WHPSHUDWXUD��KXPLGDGH��OX] GRV�VHQVRUHV�DFRSODGRV� FRP�HVWHV�GDGRV Mi�SDVVDGRV�

SDUD� R� $UGXLQR�� PRVWUDGRV� QD� ILJXUD� ���� HUDP� WRPDGDV� GHFLV}HV� FRPR� DFLRQDU

H[DXVWRUHV��D ILP�GH FRQWURODU�D�WHPSHUDWXUD�GR�DPELHQWH�H�DFLRQDU�XPD HVSpFLH�GH�

VRPEULWH��SDUD�FRQWURODU�D�LQFLGrQFLD GH�OX] QDV�SODQWDV��FRQIRUPH�ILJXUD����



��

)LJXUD��� � 'DGRV�&ROHWDGRV�GRV�6HQVRUHV

)RQWH��$EUHX�H�%DVWRV��������

)LJXUD��� � 7RPDGD�GH�$o}HV

)RQWH��$EUHX�H�%DVWRV�������

3DUD�PDLRU�YDOLGDomR�$EUHX�H�%DVWRV��������FULDUDP�XPD�PLQL�HVWXID�SDUD�

WHVWDUHP�R�SURWyWLSR��PRVWUDGD�QD�ILJXUD���� $WUDYpV�GH�WHVWHV�H[SHULPHQWDLV�IRUDP�

FRPSURYDGDV�D�HILFLrQFLD�GRV�VHQVRUHV�HP�GLYHUVDV�VLWXDo}HV��UHDOL]DQGR�DV�WDUHIDV�

FRQIRUPH�FRQILJXUDGDV��$EUHX�H�%DVWRV��������SURSXVHUDP�DOJXPDV�PHOKRUDV�FRPR�

GHVHQYROYLPHQWR�GH�XPD�OyJLFD )X]]\�FDSD]�GH�VH�DGDSWDU�H�WRPDU�Do}HV�PDLV�UiSLGR��

FULDomR�GH�XPD�LQWHUIDFH�RQGH�R�SURGXWRU�FRQVLJD�YHU�GDGRV�VREUH�R�FRQWUROH�GH�VHX�

DEULJR��LPSOHPHQWDomR�GH�VHUYLGRU�H�PLJUDomR�SDUD�ZHE��



��

)LJXUD��� � 0LQLHVWXID

)RQWH��$EUHX�H�%DVWRV��������

����-$5',0�+,'52321,&2�$8720$7,=$'2�86$1'2�$5'8,12�812�(�

$1'52,'

2�7UDEDOKR�SURSRVWR�SRU�6LKRPELQJ�HW�DO�������� QR FXUVR�GH�FLrQFLDV�GD�

FRPSXWDomR GD�XQLYHUVLGDGH�GR�QRUWH�GH�6XPDWUD EXVFD�D�DXWRPDomR�GD�WDUHID�GH�

DSOLFDomR�GD�iJXD H�QXWULHQWHV�HP�SODQWDV�DWUDYpV�GH�XP�VLVWHPD�FRPR�R�FXOWLYR�GH�

$HUDomR�(VWiWLFD��HVWH�p�H[SOLFDGR�QR FDSLWXOR�������

1R� SURWyWLSR�� TXH� SRGH� VHU� YLVWR� QD� ILJXUD� ���� 6LKRPELQJ� HW� DO�� ������

XWLOL]DUDP�XP�VHQVRU�XOWUDVV{QLFR SDUD�YHULILFDU�D�GLVWkQFLD�GD�DJXD�GD�SDUWH�VXSHULRU�

GR�WDQTXH�³WDPSD´��D�GLVWkQFLD�p�PHGLGD�DWUDYpV�GR�WHPSR�GH�HQYLR�H�UHFHELPHQWR�GR�

VLQDO�GR�VHQVRU�XOWUDVV{QLFR�� LVWR�p�FDOFXODGR�DSyV�R�HQYLR�GH�GDGRV�D�XP�$UGXLQR�

812��HVWH�DWUDYpV�GHVWD LQIRUPDomR�SRGH GHWHUPLQDU�DWp�TXH�PRPHQWR�D�ERPED�GHYH�

PDQGDU�DJXD�SDUD�R�WDQTXH TXH�HVWmR�DV�SODQWDV��RX�GUHQD�OR�SDUD�R�WDQTXH�UHVHUYD��

e�LPSRUWDQWH�UHVVDOWDU�TXH�R�VLVWHPD�ID]�WDPEpP�GH�IRUPD�DXWRPiWLFD�HVVH�FLFOR�SDUD�

TXH�D� VROXomR�QXWULWLYD� H� D�iJXD�HVWHMDP�VHPSUH�R[LJHQDGDV�H� FRP�QXWULHQWHV� 2�

VLVWHPD�DLQGD�FRQVHJXH�VHU�FRQWURODGR�DWUDYpV�GH�XPD�DSOLFDomR�$QGURLG�



��

6LKRPELQJ�HW�DO���������SURS}H SDUD�IXWXUDV�SHVTXLVDV�D�PHGLomR�GR�QtYHO�

GH�S+�HQFRQWUDGR�QD�iJXD H�R[LJHQDomR�

)LJXUD��� � 3URWyWLSR�XWLOL]DQGR�$UGXLQR�812

)RQWH� 6LKRPELQJ�HW�DO��������

��� -$5',0�+,'52321,&2 3$5$�$0%,(17(6�)(&+$'26 727$/0(17(�

$8720$7,=$'2

2� WUDEDOKR� SURSRVWR� SRU� 3DODQGH�� =DKHHU� H�*HRUJH� ������ QR� FXUVR� GH�

HQJHQKDULD�H�FLrQFLDV�GD�FRPSXWDomR�GD�XQLYHUVLGDGH�GR�HVWDGR�GD�&DOLIyUQLD EXVFD�

D� FULDomR�GH�XP�SURWyWLSR�GH�XP� MDUGLP�KLGURS{QLFR� WRWDOPHQWH� DXWRPDWL]DGR�SDUD�

XVRV�HP�DPELHQWHV�IHFKDGRV�

2� 3URWyWLSR �ILJXUD� ��� XWLOL]D� TXDWUR SODWDIRUPDV� GH SURWRWLSDJHP�� GRLV

$UGXLQR�SDUD�FROHWD�GH�GDGRV�DWUDYpV�GRV�VHQVRUHV��XP�SDUD�D�FRPXQLFDomR�MXQWR�D�

XP 5DVSEHUU\�3,� SDUD� LQWHUDo}HV�H�DWXDOL]Do}HV�HP�XP�VHUYLGRU�ZHE��2�3URWyWLSR�

SRVVXL�VHQVRUHV�GH�S+��WHPSHUDWXUD�GH�iJXD H�DU�H�FRQGXWLYLGDGH�HOpWULFD��WDPEpP�

SRVVXL�DTXHFHGRUHV� FRROHUV��R[LJHQDGRUHV�H�/('V SDUD�FRQWURODU�D�WHPSHUDWXUD�GD�

iJXD� R[LJrQLR H�LOXPLQDomR�



��

)LJXUD��� � 3URWyWLSR

)RQWH� 3DODQGH��=DKHHU�H�*HRUJH�������

&RP�R�VHUYLGRU�VHQGR�DWXDOL]DGR�FRQVWDQWHPHQWH�R�VLVWHPD PRVWUD�GDGRV�

GH� WHPSHUDWXUD� GD� iJXD�� DU�� KXPLGDGH� H� TXDOLGDGH� GD� iJXD�� WDPEpP� PDQGD�

QRWLILFDo}HV� SDUD� XP� DSOLFDWLYR� $QGURLG VREUH� SRVVtYHLV� IDOKDV� QRV� VHQVRUHV� H

QRWLILFDo}HV�FRPR�R�DXPHQWR�GD�WHPSHUDWXUD�GR�MDUGLP�VmR�PRVWUDGDV��FRQIRUPH�QD�

ILJXUD����

)LJXUD��� � ,QWHUIDFH�GR�$SOLFDWLYR

)RQWH��3DODQGH��=DKHHU�H�*HRUJH�������



��

2�SURMHWR�VH�PRVWURX�HILFLHQWH�H�GXUDQWH�RV�WHVWHV�H�DSyV�XP�FRPSDUDWLYR�

IHLWR�FRP�SODQWDV�SODQWDGDV�HP�XP�DPELHQWH�QmR�FRQWURODGR��HVWH�PRVWURX�TXH�DV�

SODQWDV� TXH� IRUDP� FXOWLYDGDV� QR� VLVWHPD� FUHVFHUDP� PDLV� UiSLGDV�� PDLV� IRUWHV� H�

PDLRUHV�



��

� 75$%$/+2�'(6(192/9,'2

(VWH� FDStWXOR� DSUHVHQWD� WRGD� D� HVWUXWXUD� GR� VLVWHPD� GHVHQYROYLGR�

PHWRGRORJLD� VXDV� IXQFLRQDOLGDGHV�� RV� HTXLSDPHQWRV� XWLOL]DGRV� H� WRGR� R� VRIWZDUH�

GHVHQYROYLGR�SDUD�HVWH�WUDEDOKR�

����0(72'2/2*,$

(P� VXD� SULPHLUD� SDUWH�� R� SURMHWR� GH� SHVTXLVD� p� FRQVWLWXtGR� SHOR�

OHYDQWDPHQWR�ELEOLRJUiILFR�GRV�FRQFHLWRV�TXH�IRUDP DSOLFDGRV�QR�SURWyWLSR��D ILP�GH�

GHL[i�ORV�GH�PDQHLUD�GH�IiFLO�FRPSUHHQVmR��

2�SULPHLUR�FDSLWXOR�p�XPD�LQWURGXomR�VREUH�R�WUDEDOKR��2�6HJXQGR�FDSLWXOR�

IDOD�VREUH�D�$JULFXOWXUD��VXD�RULJHP�H�HYROXomR�GXUDQWH�RV�DQRV�H�WDPEpP�FRQWD�XP�

SRXFR�GD�KLVWyULD�GHVWD�DTXL�QR�%UDVLO��1R� WHUFHLUR�VREUH�D�DJULFXOWXUD�GH�SUHFLVmR��

VHXV�FRQFHLWRV�H�FRPR�HVWD�WHP�DMXGDGR�QD�DJULFXOWXUD�PXQGLDO�H�QR�%UDVLO��1R�TXDUWR�

IRL�DERUGDGR�R�FRQFHLWR�GH�,QWHUQHW�GDV�&RLVDV�H�FRPR�HVWi�DX[LOLDQGR�QRVVR�GLD�D�

GLD��1R�TXLQWR�FDSLWXOR� IRL�FRQFHLWXDGR�R�TXH�p�+LGURSRQLD��FRPR�FXOWLYDU�VHP�VROR�

XVDQGR�VRPHQWH�D�VROXomR�QXWULWLYD�H�TXDLV�VXDV�SULQFLSDLV�FDUDFWHUtVWLFDV��YDQWDJHQV�

H�GHVYDQWDJHQV��VXDV�SULQFLSDLV�WpFQLFDV�GH�FXOWLYR��(P�VHJXLGD�IRUDP�DERUGDGDV�DV�

SODWDIRUPDV�GH�SURWRWLSDJHP��VXDV�HVSHFLILFDo}HV� VHXV�VHQVRUHV�H�DWXDGRUHV��/RJR�

DSyV� VmR� GLVFXWLGRV� RXWURV� WUDEDOKRV� TXH� IRUDP� GHVHQYROYLGRV� QD� PHVPD� iUHD��

REVHUYDQGR�VXDV�FRQFOXV}HV�H�SURSRVWDV�IXWXUDV�

����� ,GHQWLILFDomR�GDV�YDULiYHLV�D�VHUHP�PRQLWRUDGDV�H�REMHWLYR

$V�YDULiYHLV�PRQLWRUDGDV�QHVWH�SURMHWR�SDUD�TXH�R�GHVHQYROYLPHQWR�GDV�

SODQWDV� RFRUUD� GH� IRUPD� HIHWLYD IRUDP� D� WHPSHUDWXUD� GD� iJXD� H� R� S+�� ORJR� TXH�D�

SULPHLUD�DIHWD�GLUHWDPHQWH�R�PHWDEROLVPR�GDV�SODQWDV�H�D�VHJXQGD�p�HVVHQFLDO�SDUD�D�

DEVRUomR� GRV� QXWULHQWHV� FRQWLGRV� QD� VROXomR� QXWULWLYD�� $SyV D� LGHQWLILFDomR� GDV�

YDULiYHLV�IRL�SRVVtYHO GHWHUPLQDU�R�IXQFLRQDPHQWR�GR�VLVWHPD�H�FRQVWUXt�OR� 2�VLVWHPD�

GH�PRQLWRUDomR�GR�-DUGLP�+LGURS{QLFR�WHP�R�REMHWLYR�GH�DX[LOLDU�R�XVXiULR�QD�SUiWLFD�



��

GH�Do}HV�SUHYHQWLYDV�H�FRUUHWLYDV�QD�iJXD�D�SDUWLU�GRV�GDGRV�FROHWDGRV�SHORV�VHQVRUHV�

GH� WHPSHUDWXUD� H� S+ H WDPEpP� OLJDU� D� ERPED� FRQWLGD� QR� UHVHUYDWyULR� D� SDUWLU� GR�

FRPDQGR�GR�XVXiULR�

������3ODWDIRUPD�GH�3URWRWLSDJHP�H�$UPD]HQDPHQWR�GH�'DGRV

2�SURWyWLSR�IRL�FRQVWUXtGR�FRP�D�SODWDIRUPD�GH�SURWRWLSDJHP�$UGXLQR�'8(

�)LJXUD� ����� HVWH� p� FRQHFWDGR� FRP� XPD� VKLHOG� GH� HWKHUQHW�� FRP� R� REMHWLYR� GH�

HVWDEHOHFHU�XPD�FRQH[mR�FRP�D�UHGH�ORFDO DWUDYpV�GH�XP�PRGHP��)RUDP�XWLOL]DGRV�

GRLV� VHQVRUHV�� R� SULPHLUR�� XP� VHQVRU� GH� WHPSHUDWXUD� D� SURYD� G
iJXD� GH� PRGHOR�

'6��%����TXH�FROHWD�D�WHPSHUDWXUD�GH�OtTXLGRV�HP�&HOVLXV��H�R�VHJXQGR XP�VHQVRU�

GH�S+�GH�PRGHOR� 3+�����&�WDPEpP�D�SURYD�G
iJXD��TXH�PHGH�R�QtYHO�GH�DFLGH]�H�

EDVH�GH�XP�OtTXLGR�H�UHWRUQD�XP�YDORU�GH���D�����HVWHV�GRLV�VmR�FRPSDWtYHLV�SDUD�R�

IXQFLRQDPHQWR�MXQWR�DR�$UGXLQR��e�XWLOL]DGR�WDPEpP�XPD�ERPED�GH�iJXD�SDUD�LUULJDU�

RV FDQDLV�RQGH�DV�SODQWDV�HVWmR�ORFDOL]DGDV��HVWD�ERPED�p�DFLRQDGD�DWUDYpV�GH�XP�

UHOp��)RL�XWLOL]DGD�D�,'(�GR�SUySULR�$UGXLQR�SDUD�D�SURJUDPDomR�GDV�IXQo}HV�TXH�VmR�

UHVSRQViYHLV� SHOD� WUDQVIRUPDomR� GRV� GDGRV� REWLGRV� QR�PXQGR� ItVLFR� DWUDYpV� GRV�

VHQVRUHV�SDUD�XPD�YDULiYHO�TXDQWLILFDGD�H�WDPEpP�SDUD�D�FULDomR�GR�FyGLJR�TXH�LUi�

FRQHFWDU��HQYLDU�H�UHFHEHU�RV�GDGRV�GR�EDQFR�GH�GDGRV��

)LJXUD��� � $UGXLQR�'8(�H�&RQH[}HV�QR�3URWRERDUG

)RQWH� 'R�DXWRU�



��

2 EDQFR�GH�GDGRV�XWLOL]DGR�SDUD�R�SURMHWR�p�R�P\64/�H�WHP�VXD�HVWUXWXUD�

PRVWUDGD�QD�ILJXUD�����SDUD�D�LQWHUDomR�GR�$UGXLQR�H�R�%DQFR�0\64/�IRL�LPSRUWDGD�D�

ELEOLRWHFD�0\64/B&RQQHFWLRQ H�0\64/B&XUVRU� SDUD�R�WHVWH GD�FRQH[mR�DQWHV�GDV�

LQWHUDo}HV� IRL�FULDGD�XPD�IXQomR�FKDPDGD�7HVWH&RQ�� TXH�SRGH�VHU�REVHUYDGD�QD�

ILJXUD����

)LJXUD��� � (VWUXWXUD�GR�%DQFR

)RQWH��'R�DXWRU�

)LJXUD��� � &yGLJR�WHVWH�FRQH[mR



��

)RQWH��'R�DXWRU

$�IXQomR�PRVWUDGD�QD�ILJXUD�����GHPRVWUD�R�WHVWH�GH�FRQH[mR�FRP�R�EDQFR�

GH�GDGRV��HOD�SULPHLUDPHQWH�XVD�VKLHOG�GD�(WKHUQHW�SDUD�D�FRQH[mR�FRP�D�UHGH�RQGH�

HVWi� R� EDQFR� H� GHSRLV� LQLFLD� YDULiYHLV� FRP� R� QRPH� GR� EDQFR� GH� GDGRV� XWLOL]DGR��

XVXiULR�H�VHQKD�SDUD�FRQVHJXLU�DFHVVR�D�HVWH�H�GHSRLV�WHQWD�D�FRQH[mR�FRP�R�EDQFR��

VH�HVVD�IRU�UHDOL]DGD�FRP�VXFHVVR��p�FULDGD�XPD�YDULiYHO�FKDPDGD�FXUBPHP�D�SDUWLU�

GD�ELEOLRWHFD�0\64/B�&XUVRU�FRP�R�REMHWLYR�GH�DUPD]HQDU�D�FRQH[mR�SDUD�UHDOL]DomR�

GDV�LQWHUDo}HV��

8P�H[HPSOR�GH�LQWHUDomR�SRGH�VHU�YLVWR�QD�ILJXUD���� RQGH�p�LQVHULGR�XP�

GDGR�GH�WHPSHUDWXUD�QR�EDQFR�GH�GDGRV��R�GDGR�TXH�FKHJD�HP�YDORU�IORDW SUHFLVD�VHU�

FRQYHUWLGR�SDUD�XPD�YDULiYHO�VWULQJ�SDUD�SRGHU�VHU�LQVHULGR QR�EDQFR��ORJR� D�YDULiYHO�

WHPS�TXH�p�IORDW�DWUDYpV�GD�IXQomR�GWRVWUI�p�FRQYHUWLGD�SDUD�FKDU>@�H�DUPD]HQDGD�QD�

YDULiYHO�YDORUBWHPS��TXH�p�XVDGD�QD�H[HFXomR�GD�YDULiYHO�VHQWHQoD� TXH�p�D�MXQomR�

GR�FRPDQGR�GHVHMDGR�H�R�YDORU�FRQWLGR�QD�YDULiYHO�YDORUBWHPS

)LJXUD��� � ,QVHUomR�GH�GDGRV�QR�EDQFR

)RQWH��GR�$XWRU�

3DUD� D� FRQVWUXomR� GD� SDUWH� GD� SODWDIRUPD� GH� SURWRWLSDJHP� IRUDP�

DGTXLULGRV�XPD�SODFD�$UGXLQR��VKLHOG HWKHUQHW��VHQVRUHV��ERPED��UHOr��UHVLVWRUHV��IRQWH�

DMXVWiYHO�H�SURWRERDUG��D�WDEHOD���PRVWUD�RV�LWHQV�XWLOL]DGRV�H�R�FXVWR�GHVWHV��RV�LWHQV�

IRUDP�DGTXLULGRV�GLD����GH�DEULO GH������



��

7DEHOD���± *DVWRV�D�PRQWDJHP�GD�SODWDIRUPD�GH�SURWRWLSDJHP

,WHP 9DORU

%RPED� GD� ÈJXD 6XEPHUVtYHO� ���9�

���/�+

5�����

3ODFD�$UGXLQR�'8(� 5�������

(WKHUQHW�6KLHOG�:���� 5������

.LW�3URWRERDUG� 5������

0RGXOR�5HOp��Y���6DtGDV 5������

0RGXOR���6HQVRU�S+ 5�������

6HQVRU�7HPSHUDWXUD�'6��%�� 5������

��5HVLVWRU��: 5�����

727$/ 5�������

)RQWH��'R�DXWRU�

����� -DUGLP�+LGURS{QLFR�

2�-DUGLP�KLGURS{QLFR��ILJXUD�����IRL�FRQVWUXtGR�SDUD�D�UHDOL]DomR�GRV�WHVWHV�

IRL�IHLWR�FRP�FDQRV�GH�39&��HVWHV�VmR�XWLOL]DGRV�WDQWR�SDUD�D�FRQVWUXomR�GR�VXSRUWH�

GR�MDUGLP�TXDQWR�SDUD�R�ORFDO�RQGH�D�SODQWD�VHUi�FXOWLYDGD�H�R�FDQDO�RQGH�D�VROXomR�

QXWULWLYD�LUi�SDVVDU��



��

)LJXUD��� � 0RQWDJHP�-DUGLP�+LGURS{QLFR

)RQWH��'R�DXWRU�

)RL�XWLOL]DGR�XPD�VHUUD�FRSRV�SDUD�FRUWDU�HP�IRUPD�UHGRQGD�DOJXPDV�SDUWHV�

GR�FDQR�GH�������FRQIRUPH�PRVWUD�D� ILJXUD� ����HVWD�SDUWH�VHUi�RQGH�D�SODQWD�VHUi�

FRORFDGD��3DUD�R�UHVHUYDWyULR�GD�iJXD�H�VROXomR�QXWULWLYD��PRVWUDGR�QD�ILJXUD�����IRL�

XWLOL]DGR�XP�EDOGH�FRP�FDSDFLGDGH�SDUD�FLQFR� OLWURV��$�SODWDIRUPD�GH�SURWRWLSDJHP�

WHUi�VHXV�VHQVRUHV�ORFDOL]DGRV�QR�UHVHUYDWyULR��DVVLP�FRPR�D�ERPED�TXH�p�XWLOL]DGD�

SDUD�DEDVWHFHU�R�FDQDO�QXWULWLYR�GDV�SODQWDV�FRP�D�VROXomR�HQFRQWUDGD�QR�UHVHUYDWyULR�

)LJXUD��� � 0RQWDJHP�&DQRV�39&

)RQWH��'R�DXWRU�



��

3DUD�D�FRQVWUXomR�GR�MDUGLP�KLGURS{QLFR�YHUWLFDO�SDUD WHVWDUPRV�R�SURWyWLSR�

IRUDP�XWLOL]DGRV�PDWHULDLV�GH�39& FRPR�FDQRV��WDPSDV�H MRHOKRV�H�SDUD�FRODJHP�H�

PRQWDJHP� GHVWHV� IRL� XWLOL]DGR� XPD� FROD� HVSHFtILFD� SDUD� HVWH� PDWHULDO�� D� WDEHOD� ��

PRVWUD�RV�PDWHULDLV�XWLOL]DGRV�H�VHXV�FXVWRV��R�PDWHULDO�IRL�DGTXLULGR�GLD����GH�DEULO GH�

�����

7DEHOD�� ± *DVWRV�FRQVWUXomR�GR�-DUGLP

,WHP 9DORU

��0HWURV�GH�&DQR�39&�����PP 5������

��0HWURV�GH�&DQR�39&�����PP 5�����

��-RHOKRV�GH�&DQR� 5�����

��7DPSDV�����PP 5�����

��7DPSDV�����PP 5�����

&ROD�SDUD�&DQR 5�����

727$/ 5������

)RQWH��'R�DXWRU
����� ,QWHUIDFH�GR�8VXiULR

3DUD�D�FRQVWUXomR�GD�LQWHUIDFH�GR�XVXiULR�IRL�QHFHVViULR�D�FRQVWUXomR�GH�

XP� VLWH� H� GH� XP� VHUYLGRU�� 2� VHUYLGRU� IRL� GHVHQYROYLGR� FRP� QRGH�MV� SRU� VHU� XPD�

WHFQRORJLD�DWXDO�H�IOH[tYHO��RQGH�IRUDP�LQWHJUDGDV�ELEOLRWHFDV�SDUD�FRQHFWDU�VH�FRP�R�

EDQFR�GH�GDGRV�0\64/��SDUD FRQVWUXomR�GH�URWDV�GH�$3,�SDUD�R�VLWH�DWLYDU�H�GHVDWLYDU�

R�UHOp��DOpP�GH�XWLOL]DGR�ELEOLRWHFD�SDUD�SHUPLWLU�R�HQYLR�GH�H�PDLO��SDUD�D�UHDOL]DomR�

GD�PHWD� GD�DSOLFDomR� GD� ,R7�H QRWLILFDU� R� XVXiULR� TXDQGR�R� S+�RX� D� WHPSHUDWXUD�

HVWLYHUHP�EDL[RV��DOWRV��RX�TXDQGR�YROWDUHP�SDUD�RV�YDORUHV�HVWiYHLV�H�DGHTXDGRV

DSyV�FRUUHomR�GDV�YDULiYHLV�

2�VLWH GHPRVWUDGR�QD�ILJXUD��� IRL�GHVHQYROYLGR�FRP�KWPO��FVV�H�MDYDVFULSW��

FRPR� IHUUDPHQWD� GH� HVWLOR� IRL� XWLOL]DGR� R� %RRWVWUDS�� )RUDP� FULDGRV� GRLV� JUiILFRV�

XWLOL]DQGR�FDQYDV�SDUD�PRVWUDU�RV�YDORUHV�GRV�VHQVRUHV�HP�WHPSR�UHDO��$SyV�HVWXGR��

IRL�YHULILFDGR�TXH�SDUD�DWXDOL]DU�RV�GDGRV�HP�WHPSR�UHDO�VHULD�QHFHVViULR�D�XWLOL]DomR�

GH�VRFNHWV��HQWmR�DSOLFRX�VH�R�XVR�GH�VRFNHW�QR�VHUYLGRU�H�QR�VLWH��SDUD�TXH�RV�YDORUHV�

GRV�JUiILFRV�ILFDVVHP�VHQGR�DWXDOL]DGRV��)RL�GHILQLGR�R�WHPSR�GH���VHJXQGRV�SDUD�D�



��

DWXDOL]DomR�GRV�GDGRV��RX�VHMD��D�FDGD�GRLV�VHJXQGRV�R�VHUYLGRU�FRQVXOWD�RV�GDGRV�

QR�EDQFR�GH�GDGRV� �GDGRV� LQVHULGRV�SHOR�$UGXLQR���H�HQWmR�DR� UHFHEHU�HQYLD�XPD�

PHQVDJHP�SDUD� R� VLWH�� TXH�DR� UHFHEHU� D�PHQVDJHP�� DWXDOL]D� RV� JUiILFRV� FRP�RV�

QRYRV�YDORUHV��2�VLWH�SRVVXL�WDPEpP�XP�ERWmR�SDUD�SHUPLWLU�DWLYDU�H�GHVDWLYDU�R UHOp��

3DUD�SURJUDPDomR�IRL�XVDGD�D�,'(�0LFURVRIW�9LVXDO�&RGH�

)LJXUD��� � 6LWH�HP�)XQFLRQDPHQWR

)RQWH��'R�DXWRU�

&RPR� FLWDGR�D FLPD�� R� VLVWHPD� FRQVHJXH� HQYLDU� H�PDLOV� SDUD� R� XVXiULR�

DOHUWDQGR�HVWH VREUH�DV�YDULiYHLV�TXH�HVWmR�IRUD�GR�YDORU�HVSHUDGR SUp�GHWHUPLQDGR��

HVWH�YDORU�p�LPSRUWDQWH SDUD�XP�FUHVFLPHQWR�PDLV�UiSLGR�H�VHJXUR�GD�SODQWD��ORJR�TXH�

VH�HVVHV�HVWLYHUHP�IRUD�GHVWD�IDL[D�HVSHUDGD SRU�PXLWR�WHPSR�SRGHP�DFRQWHFHU�GDQRV�

D� SODQWD�� $� SDUWLU� GR� HVWXGR� H� SHVTXLVD� QRV� WUDEDOKRV� IRL� YHULILFDGD� TXH� D� IDL[D�

UHFRPHQGDGD QR�FXOWLYR�GH�DOIDFH SDUD�R�S+�p�GH�����D�����H�D�GH�WHPSHUDWXUD�p�GH

���i ���&� )RUDP VLPXODGDV�D�HQWUDGD�GH�GDGRV�QD� WDEHOD�GRV�VHQVRUHV�GH�S+ H�

WHPSHUDWXUD�DILP�GH�WHVWDU�D�IXQFLRQDOLGDGH�GR�HQYLR�GH�H�PDLOV D�SDUWLU�GD�LQVHUomR�

GH�GDGRV�

2�FyGLJR�PRVWUDGR�QD�ILJXUD��� GHPRVWUD�DV�FRQGLo}HV�SDUD�TXH�R�HQYLR�

GH�XP�DOHUWD�VHMD�HQYLDGR�DR�XVXiULR��e�LPSRUWDQWH�UHVVDOWDU�TXH�VH�R�XVXiULR�XVDU�

DOJXP�PpWRGR�SDUD�FRUULJLU�DV�YDULiYHLV�� H�HVWDV�YROWDUHP�DR�QRUPDO�� R�VLVWHPD� LUi�

HQYLDU�XPD�PHQVDJHP�IDODQGR�TXH�HVWD�YDULiYHO�YROWRX�D�HVWDU�QD�IDL[D�UHFRPHQGDGD�



��

)LJXUD��� � 3URJUDPDomR�HQYLR�H�PDLO

)RQWH��'R�DXWRU�

3ULPHLUDPHQWH�IRUDP�LQVHULGRV�QD�WDEHOD�GH�WHPSHUDWXUD�H�S+�YDORUHV�TXH�

HVWmR�IRUD�GD�IDL[D�UHFRPHQGDGD�SHOR�VLVWHPD

,16(57�,172�CVHQVRUBWHPSC�CYDORUC��9$/8(6�����

,16(57�,172�CVHQVRUBSKC�CYDORUC��9$/8(6����

&RP�HVWHV�GDGRV�Mi�FDUUHJDGRV�QR�EDQFR��R�VLVWHPD�YHULILFRX�TXH�RV�

YDORUHV�HVWmR�IRUD�GRV�YDORUHV�UHFRPHQGDGRV��ORJR�GLVSDURX�XP�H�PDLO LQIRUPDQGR�

LVVR�DR�XVXiULR��FRQIRUPH�SRGH�VHU�YLVWR�QD�ILJXUD����

)LJXUD��� � 7HVWH�(�PDLO

)RQWH� 'R�DXWRU�

/RJR�DSyV�IRUDP�LQVHULGRV�GDGRV�QRYRV��HVWHV�DJRUD�HVWmR�GHQWUR�GD�

IDL[D�GHWHUPLQDGD�SHOR�VLVWHPD�FRPR�DFHLWiYHO

,16(57�,172�CVHQVRUBWHPSC�CYDORUC��9$/8(6�����



��

&RP�HVWH�QRYR�GDGR��R�VLVWHPD�YHULILFRX�TXH�R�YDORU�GD�WHPSHUDWXUD�YROWRX�

SDUD� XP� YDORU� TXH� HVWi� GHQWUR� GD� IDL[D� UHFRPHQGDGD�� ORJR� HQYLDUD� RXWUR� DYLVR�

QRWLILFDQGR�DR�XVXiULR�TXH�D�YDULiYHO�TXH�HVWDYD�IRUD�GD�IDL[D�UHFRPHQGDGD�YROWRX�DR�

QRUPDO��LVVR�SRGH�VHU�YLVWR�QD�ILJXUD����

)LJXUD��� � 7HPSHUDWXUD

)RQWH��'R�DXWRU�

����� )XQFLRQDPHQWR�GR�VLVWHPD

2�IXQFLRQDPHQWR�GR�VLVWHPD�p�VHSDUDGR�HP�WUrV�SDUWHV��D�SULPHLUD�RQGH�D�

SODWDIRUPD� GH� SURWRWLSDJHP� LQWHUDJH� FRP� DV� YDULiYHLV� GR� PXQGR� ItVLFR�� S+ H�

WHPSHUDWXUD�H� WDPEpP�DFLRQD�RX�GHVDWLYD�R� UHOp�SDUD�R� IXQFLRQDPHQWR�GD�ERPED��

HVWD�SULPHLUD��SODWDIRUPD�GH�SURWRWLSDJHP� LQWHUDJH�FRP�R�EDQFR�GH�GDGRV�LQVHULQGR�

RV�GDGRV�FROHWDGRV�SHORV�VHQVRUHV�H�YHULILFDQGR�DWUDYpV�GH�XPD�YDULiYHO�VH�R�UHOp�

GHYH� ILFDU� OLJDGR� RX� GHVOLJDGR�� $� VHJXQGD� SDUWH� FRQVLVWH� QR� DUPD]HQDPHQWR�

SHUPDQHQWH�GH�GDGRV�H�PDQLSXODomR�TXH�RFRUUH�QR�EDQFR�DWUDYpV�GH�VXDV�WDEHODV��$�

WHUFHLUD� SDUWH�� TXH� p� D� TXH� VH� FRPXQLFD� FRP� R� XVXiULR� p� FRQVWLWXtGD� SRU� XP� VLWH�

GHVHQYROYLGR� XVDQGR� MDYDVFULSW�� KWPO� H� FVV�� HVWD� XVD�RV� GDGRV�GLVSRQtYHLV� SDUD� D�

FRQVWUXomR�GH�JUiILFRV�H�UHDOL]DU�DYLVRV�VREUH�DV�FRQGLo}HV�GR�MDUGLP�SDUD�R�XVXiULR��

7DPEpP�p�SRVVtYHO�UHDOL]DU�R�DFLRQDPHQWR�RX�GHVOLJDU�D�ERPED�DWUDYpV�GR�VLWH� 2

IXQFLRQDPHQWR�GR�VLVWHPD�SRGH�VHU�YLVWR�QD�ILJXUD����

)LJXUD��� � )XQFLRQDPHQWR�GR�6LVWHPD

)RQWH��'R�DXWRU�



��

�������$YDOLDomR�GR�6LVWHPD�GH�PRQLWRUDPHQWR�GR�-DUGLP�+LGURS{QLFR

1HVWH� FDStWXOR� VmR� DSUHVHQWDGRV� RV� UHVXOWDGRV� D� SDUWLU� GRV� WHVWHV�

UHDOL]DGRV�FRP�R�VLVWHPD��

������� 0(72'2/2*,$�(035(*$'$�1$�$9$/,$d2�

3DUD� DYDOLDomR� GR� VLVWHPD� IRUDP� HIHWXDGRV� DOJXQV� WHVWHV�� HVWHV��

EDVHDGRV�HP�SHVTXLVDV�VHPHOKDQWHV�XWLOL]DQGR�$UGXLQR�SDUD�ILQV�GH�PRQLWRUDPHQWR�

GH� YDULiYHLV�� SHVTXLVDV� FRPR� D� GH� 3DODQGH�� =DKHHU� H� *HRUJH� ������ SDUD� D�

JUDGXDomR�GH�HQJHQKDULD�H�FLrQFLDV�GD�FRPSXWDomR�QD�XQLYHUVLGDGH�GD�&DOLIyUQLD H�

GH�$EUHX�H�%DVWRV������� SDUD�REWHQomR�GH�JUDX�HP�WHFQRORJLD�GD� LQIRUPDomR HP�

FRPXQLFDomR� QD� XQLYHUVLGDGH� IHGHUDO� GH� 6DQWD� &DWDULQD� IRUDP� QRUWHDGRUDV� GRV�

PpWRGRV�DSOLFDGRV�SDUD�D�DYDOLDomR�GHVWH SURWyWLSR��

1D�SULPHLUD�IDVH��RV�WHVWHV�IRUDP�IHLWRV�LVRODGDPHQWH�FRP�FDGD�VHQVRU��

FRP�R�REMHWLYR�GH�DQDOLVDU�D�FDSDFLGDGH�GRV�VHQVRUHV�H�FRPSRQHQWHV�QD�DTXLVLomR�

GRV�GDGRV� $ ILP�GH�FHUWLILFDU�TXH�HVWHV�FRQVHJXHP�DOFDQoDU�R�REMHWLYR�GH�PRQLWRUDU�

DV�YDULiYHLV�FLWDGDV H�UHWRUQDUHP�YDORUHV�FRP�H[DWLGmR WDPEpP�IRL�XVDGR�XP�VHQVRU�

GD�PDUFD�$.62�$.��� GXUDQWH�R�WHVWH�LVRODGR��SDUD�FHUWLILFDUPRV�TXH�HVWHV�GDGRV�

HVWmR�FHUWRV�H�RV�VHQVRUHV�HVWmR�FROHWDQGR�GDGRV�HVSHUDGRV��1D�VHJXQGD�IDVH��RV�

WHVWHV�IRUDP�IHLWRV�FRP�RV�GRLV�VHQVRUHV�Mi�QR�MDUGLP�KLGURS{QLFR�FRQVWUXtGR��

������� 7(67(�'26�6(1625(6

1HVWH�FDSLWXOR�VHUmR�GHPRVWUDGRV�RV�WHVWHV�IHLWRV�FRP�FDGD�VHQVRU�

SDUD�FHUWLILFDUPRV�VXD�HILFLrQFLD�QD�FROHWD�GH�GDGRV�

��������� 6HQVRU�GH�7HPSHUDWXUD



��

3DUD� D� UHDOL]DomR� GRV� WHVWHV� FRP� R� VHQVRU� GH� WHPSHUDWXUD� IRUDP�

XWLOL]DGDV� GXDV� VROXo}HV�� D� SULPHLUD�� iJXD� JHODGD�� FRP� R� REMHWLYR� GH� WHUPRV� XPD

WHPSHUDWXUD�EDL[D�H�D�VHJXQGD��iJXD�TXHQWH��REVHUYD�VH�QD�ILJXUD��� FRPR�R�WHVWH�

IRL�IHLWR��e�SRVVtYHO�REVHUYDU�QD�ILJXUD �� R�UHVXOWDGR�REWLGR�GR�WHVWH�IHLWR�FRP�D�iJXD�

HVIULDGD�H�QD�ILJXUD��� R�UHVXOWDGR�REWLGR TXDQGR�R�VHQVRU�HVWDYD�VXEPHUVR�HP�XPD�

iJXD TXHQWH��(VWHV�GDGRV�IRUDP�REWLGRV�SHOR�VHQVRU�H�PRVWUDGRV�GLUHWDPHQWH�DWUDYpV�

GR�PRQLWRU�VHULDO�GR�$UGXLQR�

)LJXUD��� � &HQiULR�WHVWH�WHPSHUDWXUD

)RQWH� 'R�DXWRU�



��

)LJXUD��� � &HQiULR����WHVWH�GH�WHPSHUDWXUD

)RQWH��'R�DXWRU�

)LJXUD��� � &HQiULR����WHVWH�GH�WHPSHUDWXUD

)RQWH��'R�DXWRU�

/RJR�DSyV�RV�WHVWHV�UHDOL]DGRV�FRP�RV�VHQVRUHV��IRL�XWLOL]DGR�XP�PHGLGRU�

GH� WHPSHUDWXUD GR� PRGHOR� $.62 $.���� Mi� FDOLEUDGR� SDUD� YHULILFDUPRV H�

FRPSURYDUPRV� TXH RV� GDGRV� DGTXLULGRV SHOR� VHQVRU� GH� WHPSHUDWXUD�� GR� PRGHOR�

'6��%��� FRQHFWDGR�DR�$UGXLQR�UHDOPHQWH�HVWmR�FHUWRV� 1R�PDQXDO�GR�VHQVRU�$.62�



��

$.��� p�GLWR�TXH�VXD�SUHFLVmR�GH�PHGLomR�GH�WHPSHUDWXUD p�GH������& H�VXD�IDL[D�GH�

PHGLomR�GH�WHPSHUDWXUD p���& D����&�

1R�SULPHLUR�FHQiULR��FRP�DJXD�IULD��R�VHQVRU�$.62�$.�����PDUFRX�TXH�D�

WHPSHUDWXUD HUD�����&��FRQIRUPH�SRGH�VHU�YLVWR�QD�ILJXUD�����Mi�QR�VHJXQGR�FHQiULR��

FRP�DJXD�TXHQWH��R�VHQVRU�PDUFRX������ &��FRQIRUPH�PRVWUDGR�QD�ILJXUD�����FUX]DQGR�

RV�GDGRV�GH�DPERV�VHQVRUHV�FRP�D�IDL[D�GH�SUHFLVmR�SRGH�VH�GL]HU�TXH�RV�GDGRV�

DGTXLULGRV�SHOR�VHQVRU�FRQHFWDGR�DR�$UGXLQR�WDPEpP�p�SUHFLVR�

)LJXUD��� � 7HVWH�7HPSHUDWXUD�&HQiULR �

)RQWH��'R�DXWRU�



��

)LJXUD��� � 7HVWH�WHPSHUDWXUD�&HQiULR �

)RQWH��'R�DXWRU�

��������� 6HQVRU�GH�S+

3DUD�D� UHDOL]DomR�GRV� WHVWHV�FRP�R�VHQVRU�GH�S+� IRUDP�XWLOL]DGDV�GXDV�

VROXo}HV�� QR� SULPHLUR� FHQiULR� RV� WHVWHV� IRUDP� IHLWRV FRP� iJXD� QDWXUDO� DGTXLULGD�

DWUDYpV�GD�WRUQHLUD�H QR�VHJXQGR YLQDJUH�D�EDVH�GH�iOFRRO��e�SRVVtYHO�REVHUYDU�QDV�

ILJXUDV��� H��� RV�YDORUHV�REWLGRV�SHOR�VHQVRU�DWUDYpV�GR�PRQLWRU�VHULDO�GR�$UGXLQR�H�

QD�)LJXUD��� R�FHQiULR�GH�WHVWHV�



��

)LJXUD��� � &HQiULR�GRV�WHVWHV�S+

)RQWH��'R�DXWRU�

)LJXUD��� � &HQiULR���WHVWH�S+

)RQWH��'R�DXWRU�



��

)LJXUD��� � &HQiULR���S+

)RQWH��'R�DXWRU�

6LPXOWDQHDPHQWH�DRV WHVWHV�UHDOL]DGRV�FRP�RV�VHQVRUHV��IRL�XWLOL]DGR�XP�

PHGLGRU�GH�S+ GR�PRGHOR�$.62 $.����Mi�FDOLEUDGR��FRP�VROXo}HV� SDUD�YHULILFDUPRV

H�FRPSURYDUPRV�TXH RV�GDGRV�DGTXLULGRV SHOR�VHQVRU�GH�S+�FRQHFWDGR�DR�$UGXLQR��

GR�PRGHOR�3+�����&� UHDOPHQWH�HVWmR�FHUWRV� 1R�PDQXDO�GR�VHQVRU�$.62�$.��� p�

GLWR�TXH�VXD�SUHFLVmR�GH�PHGLomR GH�S+�p�GH������� H�VXD�IDL[D�GH�PHGLomR�GH�S+�p�

����D������

1R�SULPHLUR�FHQiULR��FRP�DJXD�GD�WRUQHLUD��R�VHQVRU�$.62 $.����WDPEpP�

PDUFRX�TXH�R�S+�HUD������FRQIRUPH�SRGH�VHU�YLVWR�QD�ILJXUD�����Mi�QR�VHJXQGR�FHQiULR��

QR� WHVWH� UHDOL]DGR�FRP�R�YLQDJUH� DPERV�VHQVRUHV�PDUFDUDP�R�PHVPR�YDORU�� �����

FRQIRUPH�PRVWUDGR�QD�ILJXUD���� FUX]DQGR�RV�GDGRV�GH�DPERV�VHQVRUHV�FRP�D�IDL[D�

GH�SUHFLVmR�SRGH�VH�GL]HU�TXH�RV�GDGRV�DGTXLULGRV�SHOR�VHQVRU�FRQHFWDGR�DR�$UGXLQR�

WDPEpP�p�SUHFLVR�



��

)LJXUD��� � 7HVWH�S+�&HQiULR �

)RQWH��'R�DXWRU�

)LJXUD��� � 7HVWH�S+�&HQiULR �

)RQWH��'R�DXWRU�
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&RP�D� ILQDOLGDGH�GH�DYDOLDU� R� VLVWHPD�GH�PRQLWRUDPHQWR�SURSRVWR� IRL�

VLPXODGD�XPD�VLWXDomR�UHDO�GH�XWLOL]DomR�D�SDUWLU�GR�-DUGLP�+LGURS{QLFR�FRQVWUXtGR��

FRQIRUPH�PRVWUD�D�ILJXUD�����

)LJXUD��� � -DUGLP�+LGURS{QLFR�HP�IXQFLRQDPHQWR

)RQWH��'R�DXWRU�

$SyV� RV� WHVWHV� UHDOL]DGRV� LQGLYLGXDOPHQWH� FRP� FDGD� VHQVRU� D ILP� GH�

FRPSURYDU� TXH� RV� GDGRV� FROHWDGRV� VmR� FRPSURYDGDPHQWH� FRQILiYHLV�� HVWHV� TXH

SHUPDQHFHUDP� QR� UHVHUYDWyULR� �ILJXUD� ���� UHDOL]DQGR� D� FROHWD� GH� GDGRV�

SHULRGLFDPHQWH�GXUDQWH�XP�GLD��D�ILP�GH�WHVWDUPRV�VH�HVWHV�FRQVHJXHP�ILFDU�SRU�XP�

ORQJR�WHPSR�FROHWDQGR�GDGRV�VHP�QHQKXPD�LQWHUIHUrQFLD��QHVWD�HWDSD�RV�GDGRV�IRUDP�

HQYLDGRV�GLUHWDPHQWH�SDUD�R�EDQFR�GH�GDGRV��$�ERPED�IRL�OLJDGD�H�GHVOLJDGD�DOJXPDV�

YH]HV�SDUD�DQiOLVH�GR�FRPSRUWDPHQWR�GR�VLVWHPD�



��

)LJXUD��� � 5HVHUYDWyULR�FRP�RV�VHQVRUHV

)RQWH��'R�DXWRU�

����5(68/7$'26

(VWH�FDStWXOR LUi�GHPRVWUDU�RV�UHVXOWDGRV�REWLGRV�DWUDYpV�GD�VLPXODomR�GH�

XPD�VLWXDomR�UHDO�RQGH�D�SODWDIRUPD�GH�SURWRWLSDJHP�DWUDYpV�GRV�VHXV�VHQVRUHV�H�

DWXDGRUHV� LQWHUDJH� FRP� XP� MDUGLP� KLGURS{QLFR� UHDO� H� LQIRUPD� R� XVXiULR� RV� GDGRV�

FROHWDGRV�GHVWH��WDPEpP�DWLYD�RX�GHVOLJD�D�ERPED�GD�DJXD�TXH�WUDQVSRUWD�VROXomR�

QXWULWLYD�SDUD�RV�FDQDLV�GH�FXOWLYR�

'XUDQWH� R� WHPSR� GH� IXQFLRQDPHQWR� GD� SODWDIRUPD� GH� SURWRWLSDJHP� RV�

VHQVRUHV�FROHWDUDP�GDGRV�GR�MDUGLP��D�WDEHOD�� H�R�DQH[R�$ OLVWDP RV�GDGRV�REWLGRV�

DWUDYpV�GRV�VHQVRUHV�GXUDQWH�R�H[SHULPHQWR

7DEHOD�� ± 'DGRV�&ROHWDGRV�SHORV�6HQVRUHV

'DWD���+RUD S+������7HPSHUDWXUD

ϱͬϮϲͬϭϵ�ϭϭ͗Ϭϵ��D ϳ͕ϰ����������ϭϵ͕ϴ

ϱͬϮϲͬϭϵ�ϭϭ͗ϰϭ��D ϳ͕Ϯ����������ϭϵ͕ϴ

ϱͬϮϲͬϭϵ�ϭϮ͗ϭϯ�WD ϲ͕ϵ����������ϭϵ͕ϵ

ϱͬϮϲͬϭϵ�ϭϮ͗ϰϲ�WD ϲ͕ϳ����������ϮϬ

ϱͬϮϲͬϭϵ�Ϭϭ͗ϭϴ�WD ϲ͕ϲ����������ϮϬ͕ϰ



��

ϱͬϮϲͬϭϵ�Ϭϭ͗ϱϭ�WD ϲ͕ϵ����������ϮϬ͕ϲ

ϱͬϮϲͬϭϵ�ϬϮ͗Ϯϯ�WD ϲ͕ϴ����������Ϯϭ͕ϭ

)RQWH��'R�DXWRU�

$ VHJXQGD�H�WHUFHLUD FROXQDV�GD WDEHOD�� VmR�RV�YDORUHV�GH�HQWUDGD�TXH�

VmR�DGTXLULGRV�SHORV�VHQVRUHV GH�S+ H�WHPSHUDWXUD QR�LQWHULRU�UHVHUYDWyULR��D�SULPHLUD

PRVWUD�R�KRUiULR�HP�TXDO�HVWHV�GDGRV�IRUDP�LQVHULGRV�

2V� GDGRV� FROHWDGRV� WDPEpP� IRUDP� PRVWUDGRV� QR� VLWH� GHVHQYROYLGR��

FRQIRUPH�PRVWUDGR�QD�ILJXUD�����R�JUiILFR�IRL�VHQGR�SRSXODGR�FRQIRUPH�RV�GDGRV�HUDP�

DGTXLULGRV�SHORV VHQVRUHV�

)LJXUD��� � 6LWH�HP�IXQFLRQDPHQWR

)RQWH��GR�DXWRU�

2EVHUYD�VH�TXH�RV�VHQVRUHV�FRQVHJXLUDP�UHDOL]DU�R�PRQLWRUDPHQWR�GDV�

YDULiYHLV�� HVWDV�QR� LQtFLR�HQFRQWUDUDP�VH� IRUD�GD� IDL[D� UHFRPHQGDGD�SHOR� VLVWHPD��

LVVR�FDXVRX�R�HQYLR�GH�H�PDLOV�DYLVDQGR�VREUH�HVWD�VLWXDomR��SRUpP�FRP�R�FRQWUROH�

GD�WHPSHUDWXUD�IHLWR�DWUDYpV�GH�XPD�FRUWLQD��GH�PDQHLUD�PDQXDO� TXH�EORTXHDYD�RX�

SHUPLWLD� D� HQWUDGD� GR� VRO� H� D� DGLomR PDQXDO GH VROXomR� QXWULWLYD QD� DJXD HVWDV�

YDULiYHLV�IRUDP�YROWDQGR�SDUD�IDL[D�UHFRPHQGDGD�H�ORJR�DSyV SHUPDQHFHUDP QD�IDL[D�

DFHLWiYHO GXUDQWH� WRGR� R� H[SHULPHQWR� QmR� QHFHVVLWDQGR� QHQKXPD� DOWHUDomR� RX�

DSOLFDomR�GH�DOJXP�HOHPHQWR�SDUD�FRUULJLU��$SyV�D�UHDOL]DomR�GRV�WHVWHV�YHULILFRX�VH�

TXH�R�VLVWHPD�GH�PRQLWRUDPHQWR�IRL�HILFLHQWH��PRVWUDQGR�RV�UHVXOWDGRV�GRV�VHQVRUHV

H�LQWHUIDFH FRQIRUPH�HVSHUDGRV�



��
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-DUGLQV� KLGURS{QLFRV� VmR� DOWHUQDWLYDV� DGRWDGDV� SRU� SHVVRDV� TXH� QmR�

SRVVXHP�XP�WHUUHQR�FRP�GLVSRQLELOLGDGH�SDUD�XP�SODQWLR�RX�YLYHP�HP�DOJXP�ORFDO�

TXH� R� FOLPD� QmR� p� WmR� IDYRUiYHO�� $� +LGURSRQLD� IRUQHFH� D� SRVVLELOLGDGH� GH� WHU VHX�

SUySULR�MDUGLP�H�SODQWLR�HP�XP�HVSDoR�PHQRU�H�VHP�QHFHVVLGDGH�GR�VROR�

2� FRQWUROH� GDV� YDULiYHLV� GR� MDUGLP� KLGURS{QLFR� GHYH VHU� FRQVWDQWH��

FRQIRUPH�RV�WUDEDOKRV�FRUUHODWRV�REVHUYDGRV� SDUD�WHUPRV�D�FHUWH]D�TXH�D�SODQWD�HVWi�

WHQGR� VHX� FUHVFLPHQWR� GH� IRUPD� FRUUHWD� H� HIHWLYD p� QHFHVViULD� D� FRQVWDQWH�

REVHUYDomR�� ORJR� TXH� VH� D� YDULiYHO� HVWLYHU� IRUD� GRV� YDORUHV� HVSHUDGRV� SRGHP�

DFRQWHFHU�GDQRV�QDV�SODQWDV RX�D�SHUFD�GH�XPD�SURGXomR�LQWHLUD�

2�WUDEDOKR�DSUHVHQWRX�XP�VLVWHPD�SDUD�R�PRQLWRUDPHQWR GH�YDULiYHLV GH�

XP�MDUGLP�KLGURS{QLFR��FRP�R�REMHWLYR�GH�VHU�XPD�RSomR�GH�XP SODQWLR�FRQYHQFLRQDO��

DV�YDULiYHLV QHVWH�MDUGLP VmR�PRQLWRUDGDV�FRQVWDQWHPHQWH�D�ILP�GH�DX[LOLDU�DR�XVXiULR�

D�UHDOL]DU�Do}HV�SUHYHQWLYDV�QD�VROXomR��2V�VHQVRUHV�GH�S+�H�WHPSHUDWXUD� IRUQHFHP�

RV�GDGRV�SDUD�TXH�R�VLWH�FRQVLJD�FULDU�JUiILFRV�H�DYLVRV�SDUD�R�XVXiULR��$LQGD�SDUD�

XPD�PHOKRU� REVHUYDomR� H� FRQWUROH� GRV�QXWULHQWHV�� VHULD� QHFHVViULR� XP� VHQVRU� GH�

FRQGXWLYLGDGH��HVWH�TXH�VRPHQWH�p�GLVSRQLELOL]DGR�QR�H[WHULRU�FRP�XP�SUHoR�HOHYDGR�

3DUD� FRPSURYDU� D� HILFLrQFLD H� YLDELOLGDGH� GR VLVWHPD� IRUDP� UHDOL]DGRV�

WHVWHV�SDUD�FHUWLILFDU�TXH�RV�VHQVRUHV�HVWDYDP�IXQFLRQDQGR�SHUIHLWDPHQWH��XVDQGR�XP�

VHQVRU�GD�PDUFD�$.62 $.�����XWLOL]DGR�SDUD�FRQWUROH�GH�S+�H�WHPSHUDWXUD�GH�WDQTXHV

GH�OLTXLGR��IRUDP FUX]DGRV�RV�GDGRV�HQFRQWUDGRV�QHVWH�H�QRV�VHQVRUHV�FRQHFWDGRV

DR�$UGXLQR SDUD�YHULILFDomR�GD�YDOLGDGH�GHVWHV� H�DSyV� IRUDP� IHLWRV� WHVWHV�HP�XP�

MDUGLP� KLGURS{QLFR� FRQVWUXtGR� D ILP� GH� VLPXODU� XPD� VLWXDomR� UHDO�� 7DPEpP� IRUDP�

GRFXPHQWDGRV� WRGRV�RV�JDVWRV�XWLOL]DGRV�SDUD�R�GHVHQYROYLPHQWR�GR�VLVWHPD�H�GD�

HVWUXWXUD�GR�MDUGLP�KLGURS{QLFR��

$�SDUWLU�GRV�WHVWHV�UHDOL]DGRV�IRL�SRVVtYHO�FHUWLILFDUPRV�TXH�R�VLVWHPD�SRGH�

VHU�XVDGR�SDUD�R�PRQLWRUDPHQWR�GH�XP�MDUGLP�KLGURS{QLFR�H�UHVSRQGHX�FRQIRUPH�R�

HVSHUDGR��UHDOL]DQGR�DV�WDUHIDV�FRQIRUPH�HVWDV�IRUDP�GHILQLGDV��2�-DUGLP�VH�PRVWURX�

HILFD]�SDUD�PRQLWRUDU�DV�YDULiYHLV�H[SRVWDV�H�FXPSULQGR�R�REMHWLYR�GR�WUDEDOKR�
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(VWD� VHomR� OLVWD� DOJXPDV� SURSRVWDV� SDUD� WUDEDOKRV� IXWXURV� TXH� YLVDP�

PHOKRUDU�R�VLVWHPD�GHVHQYROYLGR�QHVWH�WUDEDOKR�

)RL�REVHUYDGR�TXH�SDUD�R�DSULPRUDPHQWR�GR�SURMHWR�p�VXJHULGR R�XVR�GH

ERPEDV�GRVDGRUDV�SDUD�DSOLFDU�UHDJHQWHV�D�ILP�GH�FRQWURODU�R�S+�GD�iJXD��XVDU�XP�

VLVWHPD�GH�UHVIULDPHQWR�SDUD�FRQWURODU�D�WHPSHUDWXUD�GH�iJXD H�R�GHVHQYROYLPHQWR�

GH�XP�VHQVRU�GH�FRQGXWLYLGDGH�SDUD�PRQLWRUDU�R�QtYHO�GH�QXWULHQWHV�QD�iJXD��7DPEpP�

p�VXJHVWmR�D�DSOLFDomR�GR�VLVWHPD�HP�XP�VHUYLGRU�RQOLQH�SDUD�D�FRQIHUHQFLD�GH�GDGRV�

HP�TXDOTXHU�OXJDU�
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$%5(8��&ULVWLDQR�6DQWRV�3HUHLUD�GH��%$6726��7LDJR�-DPSLHWUR��$8720$d2�'(�
$%5,*26�'(�&8/7,926�3$5$�&8/785$6�+,'523Ð1,&$6�����������S��
7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR��*UDGXDomR�HP�7HFQRORJLD�GD�,QIRUPDomR�H�
&RPXQLFDomR��� 7HFQRORJLD�GD�,QIRUPDomR�H�&RPXQLFDomR��8QLYHUVLGDGH�)HGHUDO�GH�
6DQWD�&DWDULQD��$UDUDQJXi��������'LVSRQtYHO�HP��
�KWWSV���UHSRVLWRULR�XIVF�EU�KDQGOH�����������������"VKRZ IXOO!��$FHVVR�HP�����
QRY�������

$*5,&8785(56��$HURSRQLD��������'LVSRQtYHO�HP�
�KWWS���DJULFXOWXUHUV�FRP�WDJ�DHURSRQLD�!��$FHVVR�HP����RXW�������

$5'8,12��0(*$������5(9���������'LVSRQtYHO�HP�
�KWWSV���VWRUH�DUGXLQR�FF�XVD�DUGXLQR�PHJD������UHY�!��$FHVVR�HP����RXW������

$/9(6��(OLVHX�5REHUWR�GH�$QGUDGH��&217,1,��(OLVLR��*$648(6��-RVp�*DUFLD��
(YROXomR�GD�SURGXomR�H�SURGXWLYLGDGH�GD�DJULFXOWXUD�EUDVLOHLUD��������
'LVSRQtYHO�HP��
�KWWSV���DLQIR�FQSWLD�HPEUDSD�EU�GLJLWDO�ELWVWUHDP�LWHP����������(YROXFDR�GD�
SURGXFDR�SGI!��$FHVVR�HP�����RXW�������

$0$5$/��)HOLSH��'HVYHQGDQGR�R�$UGXLQR��������'LVSRQtYHO�HP�
�KWWS���ZZZ�LQVSLUDUGLJLWDO�FRP�EU�WHFQRORJLD�GHVYHQGDQGR�R�DUGXLQR�WHRULD�H�
SUDWLFD��D�WXUPD�!��$FHVVR�HP����RXW�������

$1$��5HODWyULR�GD�$1$ DSUHVHQWD�VLWXDomR�GDV�iJXDV�GR�EUDVLO�QR�FRQWH[WR�GH�
FULVH�KtGULFD� ������ 'LVSRQtYHO�HP��
�KWWS���ZZZ��DQD�JRY�EU�SRUWDO�DQD�QRWLFLDV�UHODWRULR�GD�DQD�DSUHVHQWD�VLWXDFDR�GDV�
DJXDV�GR�EUDVLO�QR�FRQWH[WR�GH�FULVH�KLGULFD!��$FHVVR�HP�����RXW�������

%$6726��7HUHVD�5DTXHO� ���XVRV�GH�GURQHV�QD�DJULFXOWXUD�H�QD�SHFXiULD��������
'LVSRQtYHO�HP���KWWSV���UHYLVWDJORERUXUDO�JORER�FRP�1RWLFLDV�3HVTXLVD�H�
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7HFQRORJLD�QRWLFLD������������XVRV�GH�GURQHV�QD�DJULFXOWXUD�H�QD�SHFXDULD�KWPO!��
$FHVVR�HP�����RXW�������

%(51$5',��$OEHUWR�&DUORV�GH�&DPSR�HW�DO� $JULFXOWXUD�GH�3UHFLVmR��5HVXOWDGRV�
GH�XP�QRYR�ROKDU��������'LVSRQtYHO�HP��
�KWWSV���ZZZ�HPEUDSD�EU�LQVWUXPHQWDFDR�EXVFD�GH�SXEOLFDFRHV��
�SXEOLFDFDR���������DJULFXOWXUD�GH�SUHFLVDR�UHVXOWDGRV�GH�XP�QRYR�ROKDU!��$FHVVR�
HP�����RXW�������

%5$6,/��0LQLVWpULR�GD�$JULFXOWXUD��3HFXiULD�H�$EDVWHFLPHQWR��$JULFXOWXUD�GH�
SUHFLVmR��6HFUHWDULD�GH�'HVHQYROYLPHQWR�$JURSHFXiULR�H�&RRSHUDWLYLVPR��±
%UDVtOLD��0DSD�$&6������� �� S�

')52%27��*UDYLW\��$QDORJ�S+�6HQVRU���0HWHU�.LW�)RU�$UGXLQR������D��
'LVSRQtYHO�HP���KWWSV���ZZZ�GIURERW�FRP�SURGXFW������KWPO!� $FHVVR�HP�����RXW��
�����

')52%27��*UDYLW\��$QDORJ�(OHFWULFDO�&RQGXFWLYLW\�6HQVRU������E��'LVSRQtYHO
HP���KWWSV���ZZZ�GIURERW�FRP�SURGXFW������KWPO!� $FHVVR�HP�����RXW�������

BBBBBB��*UDYLW\��$QDORJ�$PELHQW�/LJKW�6HQVRU�)RU�$UGXLQR������F��'LVSRQtYHO�
HP��KWWSV���ZZZ�GIURERW�FRP�SURGXFW������KWPO!��$FHVVR�HP�����RXW�
����

BBBBBB��*UDYLW\��'LJLWDO�3HULVWDOWLF�3XPS� ����G��'LVSRQtYHO�HP�
�KWWSV���ZZZ�GIURERW�FRP�SURGXFW������KWPO!��$FHVVR�HP�����RXW������

BBBBBB�:DWHUSURRI�'6��%���'LJLWDO�7HPSHUDWXUH�6HQVRU�IRU�$UGXLQR������H��
'LVSRQtYHO�HP���KWWSV���ZZZ�GIURERW�FRP�SURGXFW�����KWPO!��$FHVVR�HP�����RXW��
����

'25+2875'��3URVSHUR�URERW�IDUPHU��URERWV�LQ�DJULFXOWXUH��������'LVSRQtYHO HP��
�KWWS���GRUKRXWUG�FRP�SURVSHURBURERWBIDUPHU!��$FHVVR�HP�����RXW�������

(0%5$3$��$JULFXOWXUD��6XVWHQWDELOLGDGH�H�7HFQRORJLD��������'LVSRQtYHO�HP���
�KWWS���ELEOLRWHFDGLJLWDO�IJY�EU�RMV�LQGH[�SKS�DJURDQDO\VLV�DUWLFOH�YLHZ)LOH������������
!��$FHVVR�HP�����RXW�������

(0%5$3$��9LVmR������� 2�)XWXUR�GD�$JULFXOWXUD�%UDVLOHLUD������D��'LVSRQtYHO�
HP��KWWSV���ZZZ�HPEUDSD�EU�YLVDR�WUDMHWRULD�GD�DJULFXOWXUD�EUDVLOHLUD!��$FHVVR�HP��
���RXW�������

(0%5$3$�,27��,QWHUQHW�GDV�FRLVDV�SRGH�DMXGDU�D�PHOKRUDU�SURGXWLYLGDGH�
DJUtFROD������E��'LVSRQtYHO�HP��KWWSV���ZZZ�HPEUDSD�EU�EXVFD�GH�QRWLFLDV��



��

�QRWLFLD����������LQWHUQHW�GDV�FRLVDV�SRGH�DMXGDU�D�PHOKRUDU�SURGXWLYLGDGH�
DJULFROD!��$FHVVR�HP�����RXW�������

(678'2�35$7,&2��)HUUDPHQWDV�QD�SUp�KLVWyULD��������'LVSRQtYHO�HP�
�KWWSV���ZZZ�HVWXGRSUDWLFR�FRP�EU�IHUUDPHQWDV�QD�SUH�KLVWRULD�!� $FHVVR�HP����RXW��
�����

)/23��)LOLSH��/DQoDPHQWR�5DVSEHUU\�3L���3OXV��������'LVSRQtYHO�HP�
KWWSV���ZZZ�ILOLSHIORS�FRP�EORJ�ODQFDPHQWR�UDVSEHUU\�SL���PRGHO�E�SOXV�!�$FHVVR�
HP�����RXW������

)5878262��(GXDUGD�%RWHOKR��3(5(,5$��*DEULHO�GRV�5HLV��)5(,7$6�-81,25��
9DQGHUOHL� $5'8,12��(�5$63%(55<�3,���80$�&203$5$d2�'(�
(63(&,),&$d®(6�(�$3/,&$d®(6�'(�0,1,&20387$'25(6��������'LVSRQtYHO�
HP���KWWS���HYHQWRV�LIF�HGX�EU�PLFWL�ZS�
FRQWHQW�XSORDGV�VLWHV�����������$5'8,12�&��$(�(�5$63%(55<�3,�&��$(�
80$�&203$5$�&�����&����2�'(�(63(&,),&$�&�����&����(6�(�
$3/,&$�&�����&����(6�'(�0,1,&20387$'25(6�SGI!��$FHVVR�HP�����QRY��
�����

*$/,/(8��+XPDQRV�
QRUPDLV
�GD�3Up�+LVWyULD�HUDP�PDLV�IRUWHV�TXH�DWOHWDV�GH�
KRMH� 'LVSRQtYHO�HP
�KWWSV���UHYLVWDJDOLOHX�JORER�FRP�&LHQFLD�$UTXHRORJLD�QRWLFLD���������KXPDQRV�
QRUPDLV�GD�SUH�KLVWRULD�HUDP�PDLV�IRUWHV�TXH�DWOHWDV�GH�KRMH�KWPO!� ������$FHVVR�
HP�����RXW������

+$5$5,��<XYDO�1RDK��6DSLHQV� $�%ULHI�+LVWRU\�RI�0DQNLQG�����HG��(VWDGRV�8QLGRV��
+DUSHU�&ROOLQV��������������S�

-81',$*25$� 0HUFDGR�GH�RUJkQLFRV�QRV�(8$��TXDQGR�RV�ROKRV�H�RV�&,)5®(6�
FUHVFHP��������'LVSRQLYHO�HP��KWWS���MXQGLDJRUD�FRP�EU�FLIURHV�FUHVFHP�!��$FHVVR�
HP�����RXW�������

//&��/RSH]�5HVHDUFK��$Q�,QWURGXFWLRQ�WR�WKH�,QWHUQHW�RI�7KLQJV��,R7�� 7KH�,R7�
6HULHV��6DQ�)UDQFLVFR��QRY��������'LVSRQtYHO�HP��
�KWWSV���ZZZ�FLVFR�FRP�F�GDP�HQBXV�VROXWLRQV�WUHQGV�LRW�LQWURGXFWLRQBWRBLRWBQRYHPE
HU�SGI!��$FHVVR�HP�����RXW�������
1$&+$1.$5��3UDVKDXQVD�-��HW�DO� ,27�LQ�$JULFXOWXUH��'LVSRQtYHO HP�
�KWWSV���ZZZ�LUMHW�QHW�DUFKLYHV�9��L��,5-(7�9�,�����SGI!��$FHVVR�HP�����RXW�������

1(72��(JtGLR�%H]HUUD��%$55(72��/HY\�3DHV��$V�7pFQLFDV�GH�+LGURSRQLD��������
'LVSRQtYHO HP�
�KWWS���ZZZ�MRXUQDOV�XIUSH�EU�LQGH[�SKS�DSFD�DUWLFOH�YLHZ)LOH��������!��$FHVVR�HP�
���RXW�������

1(:�+2//$1'�$*5,&8/785(��/LQKD�GH�&ROKHLWDGHLUDV��������$FHVVR�HP�
�KWWS���ZZZ�HVFROKDVXDFROKHLWDGHLUD�FRP�EU��FU!��$FHVVR�HP����RXW�������



��

129$�',*,7$/�0(',$��+LVWRU\�RI�5DVSEHUU\�3L��������$FHVVR�HP��
KWWS���QRYDGLJLWDOPHGLD�FRP�KLVWRU\�UDVSEHUU\�SL�!$FHVVR�HP����RXW��������

2/,9(,5$�-81,25��3DXOR�+�E��GH��1RWDV�VREUH�KLVWyULD�GD�DJULFXOWXUD�DWUDYpV�GR�
WHPSR��5LR�GH�-DQHLUR��)DVH���������� S��'LVSRQtYHO�HP���KWWS���DVSWD�RUJ�EU�ZS�
FRQWHQW�XSORDGV���������1RWDV�VREUH�D�KLVWyULD�GD�DJULFXOWXUD�DWUDYpV�GR�
WHPSR�SGI!��$FHVVR�HP�����DEU�������

218��3RSXODWLRQ��'LVSRQLYHO�HP��KWWS���ZZZ�XQ�RUJ�HQ�VHFWLRQV�LVVXHV�
GHSWK�SRSXODWLRQ�LQGH[�KWPO!��$FHVVR�HP�����RXW�������

285�:25/'�,1�'$7$��/DQG�&RYHU��������'LVSRQLYHO�HP�
�KWWSV���RXUZRUOGLQGDWD�RUJ�ODQG�FRYHU!��$FHVVR�HP!����RXW�������

3$/$1'(��9DLEKDY��=$+((5��$GDP��*(25*(��.LUDQ��-DUGLP�KLGURS{QLFR�SDUD�
DPELHQWHV�IHFKDGRV�WRWDOPHQWH�DXWRPDWL]DGR��������'LVSRQtYHO�HP��
�KWWSV���UHDGHU�HOVHYLHU�FRP�UHDGHU�VG�SLL�6����������������"WRNHQ '��(��'$%
'���''��&�(���%���&%&%���$$�'')(��(&�������(���)$%�''$$���&&�
'&��$&'%((%�$��&��)��&���(!��$FHVVR�HP�����RXW�������

3(,;272��7KLDJR�0RUDWRUL��0$&+$'2��7LDJR��&+$9(6��/XFLDQR�-HUH]��HW�DOO���
6LVWHPDV�HPEDUFDGRV��H[SORUH�VXD�FULDWLYLGDGH�FRQVWUXLQGR�+DUGZDUH�H�
6RIWZDUH��'LVSRQtYHO�HP�
�KWWS���ZZZ�OUF�LF�XQLFDPS�EU�aOXFLDQR�SXEOLFDWLRQV�VPF���SGI!��$FHVVR�HP����RXW��
�����

6,+20%,1*��3��HW�DO��$XWRPDWHG�K\GURSRQLFV�QXWULWLRQ�SODQWV�V\VWHPV�XVLQJ�
DUGXLQR�XQR�PLFURFRQWUROOHU�EDVHG�RQ�DQGURLG��'LVSRQtYHO�HP���
KWWS���LRSVFLHQFH�LRS�RUJ�DUWLFOH��������������������������������SGI!��$FHVVR�HP��
���QRY� �����

628=$��$QGHUVRQ�5RGULJXHV�HW�DO� $�SODFD�$UGXLQR��XPD�RSomR�GH�EDL[R�FXVWR�
SDUD�H[SHULrQFLDV�GH�ItVLFD�DVVLVWLGDV�SHOR�3&�����������'LVSRQtYHO�HP��
�KWWS���ZZZ�VFLHOR�EU�SGI�UEHI�Y��Q�����SGI!��$FHVVR�HP�����QRY�������

6:$50�)$50��5RERWLF�$JULFXOWXUH��������$FHVVR�HP�
�KWWSV���ZZZ�VZDUPIDUP�FRP�!��$FHVVR�HP�����RXW������



��

$1(;2�6�

$1(;2 $�± 7DEHOD�GRV�'DGRV�GRV�6HQVRUHV

ϱͬϮϲͬϭϵ�ϬϮ͗ϱϱ�WD ϲ͕ϴ����������Ϯϭ͕ϳ

ϱͬϮϲͬϭϵ�Ϭϯ͗Ϯϴ�WD ϲ͕ϳ����������Ϯϭ͕ϵ

ϱͬϮϲͬϭϵ�Ϭϰ͗ϬϬ�WD ϲ͕ϲ����������Ϯϭ͕ϵ

ϱͬϮϲͬϭϵ�Ϭϰ͗ϯϯ�WD ϲ͕ϲ����������ϮϮ

ϱͬϮϲͬϭϵ�Ϭϱ͗Ϭϱ�WD ϲ͕ϲ����������ϮϮ͕ϭ

ϱͬϮϲͬϭϵ�Ϭϱ͗ϯϳ�WD ϲ͕ϱ����������ϮϮ

ϱͬϮϲͬϭϵ�Ϭϲ͗ϭϬ�WD ϲ͕ϲ����������ϮϮ͕ϭ

ϱͬϮϲͬϭϵ�Ϭϲ͗ϰϮ�WD ϲ͕ϳ����������Ϯϭ͕ϴ

ϱͬϮϲͬϭϵ�Ϭϳ͗ϭϱ�WD ϲ͕ϲ����������Ϯϭ͕ϵ

ϱͬϮϲͬϭϵ�Ϭϳ͗ϰϳ�WD ϲ͕ϳ����������Ϯϭ͕ϵ

ϱͬϮϲͬϭϵ�Ϭϴ͗ϭϵ�WD ϲ͕ϱ����������Ϯϭ͕ϵ

ϱͬϮϲͬϭϵ�Ϭϴ͗ϱϮ�WD ϲ͕ϰ����������Ϯϭ͕ϵ

ϱͬϮϲͬϭϵ�Ϭϵ͗Ϯϰ�WD ϲ͕ϱ����������Ϯϭ͕ϴ

ϱͬϮϲͬϭϵ�Ϭϵ͗ϱϳ�WD ϲ͕ϱ����������Ϯϭ͕ϴ

ϱͬϮϲͬϭϵ�ϭϬ͗Ϯϵ�WD ϲ͕ϱ����������Ϯϭ͕ϴ

ϱͬϮϲͬϭϵ�ϭϭ͗Ϭϭ�WD ϲ͕ϱ����������Ϯϭ͕ϳ

ϱͬϮϲͬϭϵ�ϭϭ͗ϯϰ�WD ϲ͕ϰ����������Ϯϭ͕ϳ

ϱͬϮϳͬϭϵ�ϭϮ͗Ϭϲ��D ϲ͕ϰ����������Ϯϭ͕ϳ

ϱͬϮϳͬϭϵ�ϭϮ͗ϯϴ��D ϲ͕ϰ����������Ϯϭ͕ϳ

ϱͬϮϳͬϭϵ�Ϭϭ͗ϭϭ��D ϲ͕ϰ����������Ϯϭ͕ϲ

ϱͬϮϳͬϭϵ�Ϭϭ͗ϰϯ��D ϲ͕ϯ����������Ϯϭ͕ϱ

ϱͬϮϳͬϭϵ�ϬϮ͗ϭϲ��D ϲ͕ϯ����������Ϯϭ͕ϱ

ϱͬϮϳͬϭϵ�ϬϮ͗ϰϴ��D ϲ͕ϯ����������Ϯϭ͕ϰ

ϱͬϮϳͬϭϵ�Ϭϯ͗ϮϬ��D ϲ͕ϯ����������Ϯϭ͕ϯ

ϱͬϮϳͬϭϵ�Ϭϯ͗ϱϯ��D ϲ͕ϯ����������Ϯϭ͕Ϯ

ϱͬϮϳͬϭϵ�Ϭϰ͗Ϯϱ��D ϲ͕ϯ����������Ϯϭ͕ϯ

ϱͬϮϳͬϭϵ�Ϭϰ͗ϱϴ��D ϲ͕ϯ����������Ϯϭ͕Ϯ

ϱͬϮϳͬϭϵ�Ϭϱ͗ϯϬ��D ϲ͕Ϯ����������Ϯϭ͕Ϯ



��

ϱͬϮϳͬϭϵ�Ϭϲ͗ϬϮ��D ϲ͕Ϯ����������Ϯϭ͕ϭ

ϱͬϮϳͬϭϵ�Ϭϲ͗ϯϱ��D ϲ͕Ϯ����������Ϯϭ͕ϭ

ϱͬϮϳͬϭϵ�Ϭϳ͗Ϭϳ��D ϲ͕Ϯ����������Ϯϭ͕ϭ

ϱͬϮϳͬϭϵ�Ϭϳ͗ϰϬ��D ϲ͕Ϯ����������ϮϬ͕ϵ

ϱͬϮϳͬϭϵ�Ϭϴ͗ϭϮ��D ϲ͕Ϯ����������ϮϬ͕ϴ

ϱͬϮϳͬϭϵ�Ϭϴ͗ϰϰ��D ϲ͕Ϯ����������ϮϬ͕ϵ

ϱͬϮϳͬϭϵ�Ϭϵ͗ϭϳ��D ϲ͕Ϯ����������ϮϬ͕ϴ

ϱͬϮϳͬϭϵ�Ϭϵ͗ϰϵ��D ϲ͕Ϯ����������ϮϬ͕ϴ

ϱͬϮϳͬϭϵ�ϭϬ͗ϮϮ��D ϲ͕ϭ����������ϮϬ͕ϳ

ϱͬϮϳͬϭϵ�ϭϬ͗ϱϰ��D ϲ����������ϮϬ͕ϵ

ϱͬϮϳͬϭϵ�ϭϭ͗Ϯϲ��D ϲ����������ϮϬ͕ϴ

ϱͬϮϳͬϭϵ�ϭϭ͗ϱϵ��D ϲ����������ϮϬ͕ϴ

ϱͬϮϳͬϭϵ�ϭϮ͗ϯϭ�WD ϲ����������ϮϬ͕ϵ



��

$3(1',&(�$ ± $57,*2

�� 0RQLWRUDPHQWR�GH�9DULiYHLV GH�-DUGLP�+LGURS{QLFRV
8WLOL]DQGR�3ODWDIRUPDV�GH�3URWRWLSDJHP

/XL]�$OH[DQGUH�GH�2OLYHLUD�GD�/X]��6HUJLR�&RUDO

8QLYHUVLGDGH�GR�([WUHPR�6XO�&DWDULQHQVH��81(6&�

&ULFL~PD ± 6&�± %UDVLO

�OXL]DOH[DQGUHOX]#XQHVF�QHW

5HVXPR� 2� SUHVHQWH� WUDEDOKR WHP� FRPR� REMHWLYR� D� DSOLFDomR� GD� WHFQRORJLD� QR�
PRQLWRUDPHQWR�GH�MDUGLQV�KLGURS{QLFRV�� WLSR�GH�FXOWLYR�TXH�QmR�XWLOL]D�WHUUD��HVWHV�
VmR�DOWHUQDWLYDV�GH�FXOWLYR�SDUD�ORFDLV�SHTXHQRV��VHP�GLVSRQLELOLGDGH�GH�VROR�H VHP�
FOLPD� IDYRUiYHO��2� FXOWLYR� KLGURS{QLFR p FRQVLGHUDGR� XPD� GDV� SRVVtYHLV� VROXo}HV
SDUD�R� IRUQHFLPHQWR�DOLPHQWtFLR VXVWHQWiYHO�QR� IXWXUR SUHYLVWR RQGH�R FUHVFLPHQWR�
SRSXODFLRQDO�PXQGLDO TXH� Mi� HVWi� DXPHQWDQGR� LUi� FRQWLQXDU� QHVWH� FDPLQKR DVVLP�
FRPR� D� EXVFD� GH�PDQHLUDV� GH� SURGXomR� DJUtFROD� GH PHQRV� LPSDFWR QD� QDWXUH]D��
$SHVDU� GD� LGHLD� GH� QmR� XWLOL]DU� WHUUD� QR� FXOWLYR� VHMD� DWUDHQWH� H[LVWHP� DOJXPDV�
YDULiYHLV� TXH� VmR� LPSRUWDQWHV� QR� FXOWLYR� H� QHFHVVLWDP� VHU� PRQLWRUDGDV�
FRQVWDQWHPHQWH�XWLOL]DQGR�VHQVRUHV��ORJR�TXH�VH�QmR�IRUHP DQDOLVDGDV�H�FRUULJLGDV�
SRGHP DFDUUHWDU� QD� SHUFD� GH� XPD� SURGXomR� LQWHLUD� (VWH� WUDEDOKR� SURS}H� R�
GHVHQYROYLPHQWR�GH�XP�SURWyWLSR�SDUD�R�PRQLWRUDPHQWR GH�YDULiYHLV�GH�XP FXOWLYR�
+LGURS{QLFR�EDVHDQGR�VH�QD�FROHWD�GH�GDGRV�SRU�VHQVRUHV SRU�XPD�SODWDIRUPD�GH�
SURWRWLSDJHP H�H[HFXomR�GH�DQiOLVHV H�DPRVWUDJHP�GH�UHVXOWDGRV�HP�XP�VLWH�ZHE��

���+LGURSRQLD

$�SDODYUD�+LGURSRQLD�YHP�GR�JUHJR��RQGH�KLGUR�VLJQLILFD�iJXD��H�SRQRV�VLJQLILFD�WUDEDOKR��VXD�
UHIHUrQFLD� QD� OLWHUDWXUD� VXUJLX� SRU� YROWD� GH� ����� SHOR� � SHVTXLVDGRU� LQJOrV� -RKQ�:RRGZDUG�
�����±������� TXDQGR�HVWH� DWUDYpV�GH� WHVWHV� FRP�R�FXOWLYR�GH�PHQWD� HP�YDVRV� FRP�iJXD�GD�
FKXYD��WRUQHLUD��HQ[XUUDGD�H�OtTXLGR�GH�HVJRWR�GLOXtGR��-RKQ�REVHUYRX�TXH�R�PHOKRU�UHVXOWDGR�
IRL� FRP� R� OtTXLGR� GH� HVJRWR� GLOXtGR� H� FRQFOXLX� TXH� DV� SODQWDV� DOLPHQWDP±VH� GD iJXD� H� GH�
HOHPHQWRV� QHOD� GLVVROYLGRV�� TXH� VH� HQFRQWUDP� QD� WHUUD�� 6HQGR� DVVLP�� TXDQGR� FRQVHJXLUPRV�
GHVFREULU� TXDLV� VmR� HVVHV� HOHPHQWRV�� SRGHUHPRV� SUHVFLQGLU� GD� WHUUD�� SDUD� FXOWLYi±ODV�� 1D�
+LGURSRQLD��RV�QXWULHQWHV��6ROXomR�1XWULWLYD��H�IHUWLOL]DQWHV�QHFHVViULRV�VmR�FRORFDGRV�QD�iJXD��
FRQIRUPH�D�QHFHVVLGDGH�GD�SODQWD�FXOWLYDGD��HVWi�p�D�SULQFLSDO�IHUUDPHQWD�GR�FXOWLYR��DR�LQYpV�
GR�VROR��%(=(55$�1(72��%$55(72��������

1D�KLGURSRQLD��D�VROXomR�QXWULWLYD�p�D�IRQWH�RQGH�DV�SODQWDV�UHFHEHP�RV�QXWULHQWHV��TXH�IRUDP
SUHYLDPHQWH GLVVROYLGRV�QD�iJXD��D�VROXomR�p�XPD�GDV�SDUWHV�PDLV�LPSRUWDQWHV�GD�KLGURSRQLD�
SRU� LVVR�GHYH�VHU� OHYDGD D�Pi[LPD�DWHQomR�DR�PDQLSXODU�HOD��SRLV�R�PDO�XVR SRGH�DFDUUHWDU
SUHMXt]RV�HQRUPHV�SDUD�DV�SODQWDV� �%(=(55$�1(72��%$55(72��������



��

���3ODWDIRUPDV�GH�3URWRWLSDJHP

$V�SODWDIRUPDV�GH�SURWRWLSDJHP�VmR�JUDQGHV�IHUUDPHQWDV�SDUD�DXWRPDWL]DU�H�DJLOL]DU�URWLQDV��
HVWDV�SODWDIRUPDV�VmR�EDVLFDPHQWH�PLQLFRPSXWDGRUHV�TXH�SRVVXHP�XP�FKLS�PLFURFRQWURODGRU�
FRP� SURFHVVDGRU�� PHPyULD� H� SHULIpULFRV� GH� HQWUDGD� H� VDtGD�� GHQWUR GH� XP� ~QLFR� FKLS�� 2�
0LFURFRQWURODGRU�p�FDSD]�GH� LQWHUSUHWDU�H�H[HFXWDU�IXQo}HV�TXH�VmR� LQVHULGDV�QR�GLVSRVLWLYR�
DWUDYpV�GH�6RIWZDUH��HVWH�PXLWDV�YH]HV�GHVHQYROYLGR�SHORV�SUySULRV� IDEULFDQWHV��2�6RIWZDUH�
SHUPLWH�R�HQYLR�GR�FyGLJR�Mi�FRPSLODGR�SDUD�D�SODWDIRUPD��JHUDOPHQWH�SRU�XPD�SRUWD�86%��2V�
IDEULFDQWHV�WDPEpP�RIHUHFHP�SHULIpULFRV�GH�HQWUDGD�H�VDtGD�SDUD�LQFUHPHQWDU�DLQGD�PDLV�R�SRGHU�
GD�SODWDIRUPD��RV�SHULIpULFRV�VmR�UHVSRQViYHLV�SHOD�LQWHUDomR�FRP�R�PXQGR�ItVLFR��UHDO��DWUDYpV�
GH�VHQVRUHV��WHPSHUDWXUD��SUHVVmR��XPLGDGH���DWXDGRUHV��VKLHOGV��:LIL���e LPSRUWDQWH UHVVDOWDU�
TXH� HVWDV� SODWDIRUPDV� GH� SURWRWLSDJHP� VmR� DOWDPHQWH� FXVWRPL]iYHLV�� ORJR�� GHSHQGHQGR� GR�
SUREOHPD�RX�GR�UHVXOWDGR�TXH�HVSHUD�VH�DOFDQoDU�VmR�XVDGRV�VHQVRUHV�H�IHUUDPHQWDV�HVSHFtILFDV�
SDUD�DOFDQoDU�R�REMHWLYR�WUDoDGR��3(,;272�HW��DO���������

�����6HQVRU GH�S+

2�S+�p�XPD�HVFDOD�TXH�YDL�GH�� D�����XP�YDORU�PHQRU�TXH���LQIRUPD�TXH�D�VXEVWDQFLD�p�DFLGD��
LJXDO�D�VHWH�QHXWUD�H�PDLRU�EiVLFD�RX�DOFDOLQD��2�0HGLGRU�GH�S+��PRVWUDGR�QD�ILJXUD����VHUYH�
SDUD�VH�PHGLU�R�S+�GH�VROXo}HV�DTXRVDV�MXQWR�D�XPD�SODWDIRUPD�GH�SURWRWLSDJHP��HVWi�p�GH�VXPD�
LPSRUWkQFLD�SDUD�YHULILFDomR�GD�TXDOLGDGH�GD�iJXD��(VWH�PHGLGRU�SUHFLVD�VHU�FDOLEUDGR�HP�XPD�
VROXomR�QHXWUD��SDUD�WHU�XPD�SUHFLVmR�DLQGD�PHOKRU��HOH�p�FRQHFWDGR�DWUDYpV�GD�HQWUDGD�DQDOyJLFD�
GD� SODWDIRUPD� H� SRGH� VHU� XVDGR� IDFLOPHQWH�� HVWH� SURYr� R� XVXiULR� FRP� RV� YDORUHV� GR� S+� GD�
VROXomR�TXH�R�XVXiULR�TXHUHU�PHGLU��')52%27��������

)LJXUD�� ± 6HQVRU�S+

)RQWH��'IURERW�����



��

�����6HQVRU GH�7HPSHUDWXUD

3DUD�YHULILFDU�D�WHPSHUDWXUD�GD�iJXD�p�QHFHVViULR�XP�VHQVRU�TXH�FRQVLJD HVWDU�HP�FRQWDWR�FRP�
HVWD��R� VHQVRU�GH� WHPSHUDWXUD�D�SURYD�GD� iJXD�FRQVHJXH�HVWDU� HP�FRQWDWR�FRP�XPD�VROXomR�
DTXRVD�H�UHWRUQDU�D�WHPSHUDWXUD�GD�VROXomR��&RQIRUPH�D�ILJXUD����R�VHQVRU�SRVVXL�XP�PHGLGRU�
TXH�VH�TXH�HQFRQWUD�QD�SDUWH�H[WUHPD�GHVWH H�FRQVHJXH�UHWRUQDU�D�XPD�SODWDIRUPD�D�WHPSHUDWXUD�
GD�VROXomR��')52%27��������

)LJXUD�� ± 6HQVRU�GH�WHPSHUDWXUD

)RQWH��'IURERW�����

���7UDEDOKR�'HVHQYROYLGR

(VWH�WySLFR DERUGDUD�FRPR�R�WUDEDOKR�IRL�GHVHQYROYLGR

�����9DULiYHLV

$V�YDULiYHLV�PRQLWRUDGDV�QHVWH�SURMHWR�SDUD�TXH�R�GHVHQYROYLPHQWR�GDV�SODQWDV�RFRUUD�GH�IRUPD�
HIHWLYD� IRUDP� D� WHPSHUDWXUD� GD� iJXD� H� R� S+�� ORJR� TXH� D� SULPHLUD DIHWD� GLUHWDPHQWH� R�
PHWDEROLVPR�GDV�SODQWDV�H�D�VHJXQGD�p�HVVHQFLDO�SDUD�D�DEVRUomR�GRV�QXWULHQWHV�FRQWLGRV�QD�
VROXomR�QXWULWLYD��$SyV�D�LGHQWLILFDomR�GDV�YDULiYHLV�IRL�SRVVtYHO�GHWHUPLQDU�R�IXQFLRQDPHQWR�
GR�VLVWHPD�H�FRQVWUXt�OR��2�VLVWHPD�GH�PRQLWRUDomR GR�-DUGLP�+LGURS{QLFR�WHP�R�REMHWLYR�GH�
DX[LOLDU� R� XVXiULR� QD� SUiWLFD� GH� Do}HV� SUHYHQWLYDV� H� FRUUHWLYDV� QD� iJXD� D� SDUWLU� GRV� GDGRV�
FROHWDGRV�SHORV�VHQVRUHV�GH�WHPSHUDWXUD�H�S+�H�WDPEpP�OLJDU�D�ERPED�FRQWLGD�QR�UHVHUYDWyULR�
D�SDUWLU�GR�FRPDQGR�GR�XVXiULR�

�����3ODWDIRUPD�GH�3URWRWLSDJHP

2�SURWyWLSR�IRL�FRQVWUXtGR�FRP�D�SODWDIRUPD�GH�SURWRWLSDJHP�$UGXLQR�'8(��)LJXUD������HVWH�p�
FRQHFWDGR�FRP�XPD�VKLHOG�GH�HWKHUQHW��FRP�R�REMHWLYR�GH�HVWDEHOHFHU�XPD�FRQH[mR�FRP�D�UHGH�
ORFDO� DWUDYpV� GH� XP� PRGHP�� )RUDP� XWLOL]DGRV� GRLV� VHQVRUHV�� R� SULPHLUR�� XP� VHQVRU� GH�
WHPSHUDWXUD� D� SURYD� G
iJXD� GH�PRGHOR�'6��%���� TXH� FROHWD� D� WHPSHUDWXUD� GH� OtTXLGRV� HP�
&HOVLXV��H�R�VHJXQGR�XP�VHQVRU�GH�S+�GH�PRGHOR��3+�����&�WDPEpP�D�SURYD�G
iJXD��TXH�PHGH�
R�QtYHO�GH�DFLGH]�H�EDVH�GH�XP�OtTXLGR�H�UHWRUQD�XP�YDORU�GH���D�����HVWHV�GRLV�VmR�FRPSDWtYHLV�
SDUD�R�IXQFLRQDPHQWR�MXQWR DR�$UGXLQR��e�XWLOL]DGR�WDPEpP�XPD�ERPED�GH�iJXD�SDUD�LUULJDU�
RV� FDQDLV� RQGH� DV� SODQWDV� HVWmR� ORFDOL]DGDV�� HVWD� ERPED� p� DFLRQDGD� DWUDYpV� GH� XP� UHOp�� )RL�
XWLOL]DGD�D�,'(�GR�SUySULR�$UGXLQR�SDUD�D�SURJUDPDomR�GDV�IXQo}HV�TXH�VmR�UHVSRQViYHLV�SHOD�
WUDQVIRUPDomR� GRV� GDGRV� REWLGRV� QR� PXQGR� ItVLFR� DWUDYpV� GRV� VHQVRUHV� SDUD� XPD� YDULiYHO�



��

TXDQWLILFDGD�H SDUD�D�FULDomR�GR�FyGLJR�TXH�LUi�FRQHFWDU��HQYLDU�H�UHFHEHU�RV�GDGRV�GR�EDQFR�GH�
GDGRV��TXH�p�R�P\64/�

���� )XQFLRQDPHQWR�GR�6LVWHPD

2� IXQFLRQDPHQWR� GR� VLVWHPD� p� VHSDUDGR� HP� WUrV� SDUWHV�� FRQIRUPH PRVWUDGR� QD� ILJXUD� ��� D�
SULPHLUD�RQGH�D�SODWDIRUPD�GH�SURWRWLSDJHP�LQWHUDJH�FRP�DV�YDULiYHLV GR�PXQGR�ItVLFR��S+�H�
WHPSHUDWXUD�H�WDPEpP�DFLRQD�RX�GHVDWLYD�R�UHOp�SDUD�R�IXQFLRQDPHQWR�GD�ERPED��HVWD�SULPHLUD��
SODWDIRUPD�GH�SURWRWLSDJHP��LQWHUDJH�FRP�R�EDQFR�GH�GDGRV�LQVHULQGR RV�GDGRV�FROHWDGRV�SHORV�
VHQVRUHV� H� YHULILFDQGR� DWUDYpV� GH� XPD� YDULiYHO� VH� R� UHOp� GHYH� ILFDU� OLJDGR� RX� GHVOLJDGR��$�
VHJXQGD�SDUWH�FRQVLVWH�QR�DUPD]HQDPHQWR�SHUPDQHQWH�GH�GDGRV�H�PDQLSXODomR�TXH�RFRUUH�QR�
EDQFR� DWUDYpV� GH� VXDV� WDEHODV��$� WHUFHLUD� SDUWH�� TXH� p� D� TXH� VH� FRPXQLFD� FRP� R� XVXiULR� p�
FRQVWLWXtGD�SRU�XP�VLWH�GHVHQYROYLGR�XVDQGR�MDYDVFULSW��KWPO�H�FVV��HVWD�XVD�RV GDGRV�GLVSRQtYHLV�
SDUD�D�FRQVWUXomR�GH�JUiILFRV�H� UHDOL]DU�DYLVRV�VREUH�DV�FRQGLo}HV�GR� MDUGLP�SDUD�R�XVXiULR��
7DPEpP�p�SRVVtYHO�UHDOL]DU�R�DFLRQDPHQWR�RX�GHVOLJDU�D�ERPED�DWUDYpV�GR�VLWH��

)LJXUD���± )XQFLRQDPHQWR�GR�6LVWHPD

)RQWH��'R�DXWRU�

�����7HVWH GR�6LVWHPD QR�-DUGLP�+LGURS{QLFR

&RP�D�ILQDOLGDGH�GH�DYDOLDU�R�VLVWHPD�GH�PRQLWRUDPHQWR�SURSRVWR�IRL�VLPXODGD�XPD�VLWXDomR�
UHDO�GH�XWLOL]DomR�D�SDUWLU�GR�-DUGLP�+LGURS{QLFR�FRQVWUXtGR��FRQIRUPH�PRVWUD�D�ILJXUD ���

)LJXUD��� � -DUGLP�+LGURS{QLFR�HP�IXQFLRQDPHQWR

)RQWH��'R�DXWRU�

$SyV�RV�WHVWHV�UHDOL]DGRV�LQGLYLGXDOPHQWH�FRP�FDGD�VHQVRU�D ILP�GH�FRPSURYDU�TXH�RV�GDGRV�
FROHWDGRV�VmR�FRPSURYDGDPHQWH�FRQILiYHLV��HVWHV�TXH SHUPDQHFHUDP�QR�UHVHUYDWyULR��ILJXUD����



��

UHDOL]DQGR� D� FROHWD� GH� GDGRV� SHULRGLFDPHQWH� GXUDQWH� XP� GLD�� D� ILP� GH� WHVWDUPRV� VH� HVWHV�
FRQVHJXHP�ILFDU�SRU�XP�ORQJR�WHPSR�FROHWDQGR�GDGRV�VHP�QHQKXPD�LQWHUIHUrQFLD��QHVWD�HWDSD�
RV�GDGRV�IRUDP�HQYLDGRV�GLUHWDPHQWH�SDUD�R�EDQFR�GH�GDGRV��$�ERPED�IRL�OLJDGD�H�GHVOLJDGD�
DOJXPDV�YH]HV�SDUD DQiOLVH�GR�FRPSRUWDPHQWR�GR�VLVWHPD�

)LJXUD���� 5HVHUYDWyULR�FRP�RV�VHQVRUHV

)RQWH��'R�DXWRU�

�����5HVXOWDGRV

2V�GDGRV�FROHWDGRV�IRUDP�PRVWUDGRV�QR�VLWH�GHVHQYROYLGR��FRQIRUPH�PRVWUDGR�QD�ILJXUD �� R�
JUiILFR�IRL�VHQGR�SRSXODGR�FRQIRUPH�RV�GDGRV�HUDP�DGTXLULGRV�SHORV VHQVRUHV�

)LJXUD���� 6LWH�HP�IXQFLRQDPHQWR

)RQWH��GR�DXWRU�

2EVHUYD�VH�TXH�RV�VHQVRUHV�FRQVHJXLUDP�UHDOL]DU�R�PRQLWRUDPHQWR�GDV�YDULiYHLV��HVWDV�QR�LQtFLR�
HQFRQWUDUDP�VH� IRUD� GD� IDL[D� UHFRPHQGDGD� SHOR� VLVWHPD�� LVVR� FDXVRX� R� HQYLR� GH� H�PDLOV�
DYLVDQGR�VREUH�HVWD�VLWXDomR��SRUpP�FRP�R�FRQWUROH�GD�WHPSHUDWXUD�IHLWR�DWUDYpV GH�XPD�FRUWLQD��



��

GH�PDQHLUD�PDQXDO� TXH�EORTXHDYD�RX�SHUPLWLD�D�HQWUDGD�GR�VRO�H�D�DGLomR PDQXDO GH VROXomR�
QXWULWLYD QD� DJXD HVWDV� YDULiYHLV� IRUDP� YROWDQGR� SDUD� IDL[D� UHFRPHQGDGD� H� ORJR� DSyV
SHUPDQHFHUDP QD� IDL[D� DFHLWiYHO GXUDQWH� WRGR� R� H[SHULPHQWR� QmR� QHFHVVLWDQGR� QHQKXPD�
DOWHUDomR�RX�DSOLFDomR�GH�DOJXP�HOHPHQWR�SDUD�FRUULJLU��$SyV�D�UHDOL]DomR�GRV�WHVWHV�YHULILFRX�
VH� TXH� R VLVWHPD� GH� PRQLWRUDPHQWR� IRL� HILFLHQWH�� PRVWUDQGR� RV� UHVXOWDGRV� GRV� VHQVRUHV H�
LQWHUIDFH FRQIRUPH�HVSHUDGRV�

���&RQFOXVmR

-DUGLQV�KLGURS{QLFRV�VmR�DOWHUQDWLYDV�DGRWDGDV�SRU�SHVVRDV�TXH�QmR�SRVVXHP�XP�WHUUHQR�FRP�
GLVSRQLELOLGDGH�SDUD�XP�SODQWLR�RX�YLYHP�HP DOJXP�ORFDO�TXH�R�FOLPD�QmR�p�WmR�IDYRUiYHO��$�
+LGURSRQLD�IRUQHFH�D�SRVVLELOLGDGH�GH�WHU�VHX�SUySULR�MDUGLP�H�SODQWLR�HP�XP�HVSDoR�PHQRU�H�
VHP�QHFHVVLGDGH�GR�VROR�

2� FRQWUROH� GDV� YDULiYHLV� GR� MDUGLP� KLGURS{QLFR� GHYH� VHU� FRQVWDQWH�� FRQIRUPH� RV� WUDEDOKRV�
FRUUHODWRV�REVHUYDGRV��SDUD�WHUPRV�D�FHUWH]D�TXH�D�SODQWD�HVWi�WHQGR�VHX�FUHVFLPHQWR�GH�IRUPD�
FRUUHWD�H�HIHWLYD�p�QHFHVViULD�D�FRQVWDQWH�REVHUYDomR��ORJR�TXH�VH�D�YDULiYHO�HVWLYHU�IRUD�GRV�
YDORUHV�HVSHUDGRV�SRGHP�DFRQWHFHU�GDQRV�QDV�SODQWDV�RX�D�SHUFD�GH�XPD SURGXomR�LQWHLUD�

2� WUDEDOKR� DSUHVHQWRX� XP� VLVWHPD� SDUD� R� PRQLWRUDPHQWR� GH� YDULiYHLV� GH� XP� MDUGLP�
KLGURS{QLFR��FRP�R�REMHWLYR�GH�VHU�XPD�RSomR�GH�XP�SODQWLR�FRQYHQFLRQDO��DV�YDULiYHLV�QHVWH�
MDUGLP�VmR�PRQLWRUDGDV�FRQVWDQWHPHQWH�D�ILP�GH�DX[LOLDU�DR�XVXiULR�D�UHDOL]DU�Do}HV�SUHYHQWLYDV�
QD�VROXomR��2V�VHQVRUHV�GH�S+�H WHPSHUDWXUD��IRUQHFHP�RV�GDGRV�SDUD�TXH�R�VLWH�FRQVLJD�FULDU�
JUiILFRV H�DYLVRV�SDUD�R�XVXiULR��$LQGD�SDUD�XPD�PHOKRU�REVHUYDomR�H�FRQWUROH�GRV�QXWULHQWHV��
VHULD�QHFHVViULR�XP�VHQVRU�GH�FRQGXWLYLGDGH��HVWH�TXH�VRPHQWH�p�GLVSRQLELOL]DGR�QR�H[WHULRU�
FRP�XP�SUHoR�HOHYDGR�

$�SDUWLU�GRV�WHVWHV�UHDOL]DGRV�IRL�SRVVtYHO�FHUWLILFDUPRV�TXH�R�VLVWHPD�SRGH�VHU�XVDGR�SDUD�R�
PRQLWRUDPHQWR� GH� XP� MDUGLP� KLGURS{QLFR� H� UHVSRQGHX� FRQIRUPH� R� HVSHUDGR�� UHDOL]DQGR� DV�
WDUHIDV�FRQIRUPH�HVWDV�IRUDP�GHILQLGDV��2�-DUGLP�VH�PRVWURX�HILFD]�SDUD�PRQLWRUDU�DV�YDULiYHLV�
H[SRVWDV�H�FXPSULQGR�R�REMHWLYR�GR�WUDEDOKR�

5HIHUHQFLDV

')52%27�� *UDYLW\�� $QDORJ� S+� 6HQVRU� �� 0HWHU� .LW� )RU� $UGXLQR�� ����D�� 'LVSRQtYHO� HP��
�KWWSV���ZZZ�GIURERW�FRP�SURGXFW������KWPO!� $FHVVR�HP�����RXW�������

BBBBBB� :DWHUSURRI�'6��%���'LJLWDO�7HPSHUDWXUH�6HQVRU� IRU�$UGXLQR������H��'LVSRQtYHO HP��
�KWWSV���ZZZ�GIURERW�FRP�SURGXFW�����KWPO!��$FHVVR�HP�����RXW������

1(72��(JtGLR�%H]HUUD��%$55(72��/HY\�3DHV��$V�7pFQLFDV�GH�+LGURSRQLD��������'LVSRQtYHO HP�
�KWWS���ZZZ�MRXUQDOV�XIUSH�EU�LQGH[�SKS�DSFD�DUWLFOH�YLHZ)LOH��������!��$FHVVR�HP����RXW�������

3(,;272�� 7KLDJR� 0RUDWRUL�� 0$&+$'2�� 7LDJR�� &+$9(6�� /XFLDQR� -HUH]�� HW� DOO��� 6LVWHPDV�
HPEDUFDGRV�� H[SORUH� VXD� FULDWLYLGDGH� FRQVWUXLQGR� +DUGZDUH� H� 6RIWZDUH�� 'LVSRQtYHO� HP�
�KWWS���ZZZ�OUF�LF�XQLFDPS�EU�aOXFLDQR�SXEOLFDWLRQV�VPF���SGI!��$FHVVR�HP����RXW�������


