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UDt]HV� H� -�� SRU� JUDPD�GH� UDt]HV� VHJXQGR� HQVDLR� GR� H[SHULPHQWR� GH�
GLIHUHQWHV� HVSpFLHV� GH� FURWDOiULD� QR� FRQWUROH� GH� 0HORLGRJ\QH�
MDYDQLFD�� HP� VXFHVVmR� FRP� WRPDWH� FXOWLYDU� 6DQWD� &UX]� 'RXUDGRV��
06��������������������������������������������������������������������������������������������������� ��

48$'52��� 1~PHUR� GH� RYRV� H� -�� H[WUDtGR� GH� VROR� H[SHULPHQWDO�� QR� SULPHLUR�
HQVDLR� GR� H[SHULPHQWR� GH� GLIHUHQWHV� HVSpFLHV� GH� FURWDOiULD� QR�
FRQWUROH�GH�0HORLGRJ\QH�MDYDQLFD HP�VXFHVVmR�FRP�WRPDWH�FXOWLYDU�
6DQWD�&UX]��'RXUDGRV��06���������������������������������������������������������������� ��

48$'52��� 0DVVD�GH�UDL]��-��SRU�JUDPD�GH�UDL]��RYRV�SRU�JUDPD�GH�UDL]�H�IDWRU�
GH�UHSURGXomR�QR�WHUFHLUR�HQVDLR�GH�GLIHUHQWHV�HVSpFLHV�GH�FURWDOiULD�
DRV� ��� GLDV� GD� LQRFXODomR� FRP�0HORLGRJ\QH� MDYDQLFD�� 'RXUDGRV��
06��������������������������������������������������������������������������������������������������� ��

48$'52��� 0DVVD�GH�UDL]��Q~PHUR�GH�-���Q~PHUR�GH�IrPHDV�H�tQGLFH�GH�IrPHDV�
HP� GLIHUHQWHV� HVSpFLHV� GH� FURWDOiULD� H� WRPDWHLUR� ��� GLDV� DSyV� D�
LQRFXODomR�GH�0HORLGRJ\QH�MDYDQLFD��'RXUDGRV��06� �������������������� ��
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/,67$�'(�),*85$6

&$3Ë78/2�,�� 5($d2�'(�&527$/È5,$�$�6FOHURWLQLD�VFOHURWLRUXP

3È*,1$
),*85$��� 3ODQWD�GH�&URWDODULD�VSHFWDELOLV LQRFXODGD�FRP�6��VFOHURWLRUXP SHOR�

PpWRGR�GR�SDOLWR��'RXUDGRV���������������������������������������������������� ��

),*85$��� )ORUHV� GH�&�� DQDJ\URLGHV FRP� GLIHUHQWHV� WHPSRV� GH� H[SRVLomR� DR�
LQyFXOR� �(,�� H� FRO{QLDV� 6�� VFOHURWLRUXP� FRP� TXDWUR� GLDV� GH�
LQFXEDomR��GH�RQGH�IRUDP�UHWLUDGRV�RV�GLVFRV�GH�PLFpOLR�XWLOL]DGRV�
SDUD� D� LQRFXODomR� GDV� IROKDV� GHVWDFDGDV�� 'RXUDGRV�� 06��
������������������������������������������������������������������������������������������������� ��

),*85$��� )ROKDV� GHVWDFDGDV� LQRFXODGDV� FRP� IORUHV� HP�GLIHUHQWHV� WHPSRV� GH�
H[SRVLomR� DR� LQyFXOR� �(,��� FRP� GLVFR� GH� PLFpOLR� H� WHVWHPXQKD��
'RXUDGRV��06������������������������������������������������������������������������������ ��

),*85$��� (VFDOD� GLDJUDPiWLFD� SDUD� DYDOLDomR� GH� VLQWRPDV� GH� 6FOHURWLQLD�
VFOHURWLRUXP HP�IROtROR�GH�VRMD��*$5&,$�H�-8/,$77,��������������� ��

),*85$��� &URWDODULD� JUDKDPLDQD DSUHVHQWDQGR� UXSWXUD� GR� FDXOH� HP� IXQomR�
GR� DWDTXH� GD� 6�� 6FOHURWLRUXP H� HPLVVmR� GH� EURWRV� ODWHUDLV��
'RXUDGRV��06��������������������������������������������������������������������������������� ��

),*85$��� $� 7HPSHUDWXUD� Pi[LPD� �SDUWH� VXSHULRU� GD� ILJXUD� H� WHPSHUDWXUD�
PtQLPD� �LQIHULRU� GD� ILJXUD��� %�� WHPSHUDWXUD�PpGLD� ��� GLDV� DSyV� D�
LQRFXODomR�GRV�WUrV�HQVDLRV� 'RXUDGRV��06���������������������������������� ��

),*85$��� 6LQWRPDV� H� VLQDLV� HP� GLIHUHQWHV� HVSpFLHV� GH� FURWDOiULD� LQRFXODGDV�
FRP�6FOHURWLQLD�VFOHURWLRUXP��$��&��LQFDQD��%���&� &��JUDKDPLDQD��
'���(��&��MXQFHD��)���*� &��SDXOLQD�H�+���,� &��VSHFWDELOLV��'RXUDGRV��
06�������������������������������������������������������������������������������������������������� ��

&$3Ë78/2� ,,�� (),&,Ç1&,$� '(� ',)(5(17(6� (63e&,(6� '(�
&527$/È5,$�12�&21752/(�'(�0HORLGRJ\QH�MDYDQLFD

),*85$��� D�� 3UHSDUR� GR� LQRFXOR� GH�0HORLGRJ\QH� MDYDQLFD�� E�� F�� LQRFXODomR�
GRV� WUDWDPHQWRV� H� DFRQGLFLRQDPHQWRV�� G�� UDt]HV� GDV� HVSpFLHV� SDUD�
H[WUDomR��H� FRORUDomR�GRV�RYRV��'RXUDGRV� 06���������������������������� ��

),*85$��� )rPHD� GH� 0HORLGRJ\QH� MDYDQLFD HP� UDL]� GH� WRPDWH�� -�� GH�
0HORLGRJ\QH�MDYDQLFD HP�UDL]�GH�FURWDOiULD��'RXUDGRV� 06���������� ��
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$1(;2�,

),*85$��� 'LIHUHQWHV� HVSpFLHV� GH� FURWDOiULD� XWLOL]DGDV� QRV� HQVDLRV�� D� &��
MXQFHD�� E� &�� EUHYLIORUD�� F� &�� LQFDQD�� G� &�� RFKUROHXFD�� H� &��
VSHFWDELOLV� I� &��SDXOLQD��'RXUDGRV��06� ������������������������������������� ��

),*85$��� 'LIHUHQWHV� HVSpFLHV� GH� FURWDOiULD� XWLOL]DGDV� QRV� HQVDLRV�� D� &��
DQDJ\URLGHV�� E� &�� JUDKDPLDQD�� F� &�� ODQFHRODWD�� G� &�� SDOOLGD��
'RXUDGRV�������������������������������������������������������������������������������������� ��
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5($d2�'(�(63e&,(6�'(�&527$/È5,$�¬�6FOHURWLQLD�VFOHURWLRUXP H�

0HORLGRJ\QH�MDYDQLFD

5(6802��

2�XVR�GH�SODQWDV�FRPR�DV�FURWDOiULDV DXPHQWD�D�DGLomR�GH�PDWpULD�RUJkQLFD�GR�VROR�

TXH�SRGH�HVWLPXODU�R�GHVHQYROYLPHQWR�GH�XPD�PLFURIORUD�DQWDJ{QLFD� TXH�SURSLFLD�R�

FRQWUROH� ELROyJLFR� GRV� QHPDWyLGHV DOpP� GH� SURGX]LUHP� DOFDORLGHV� TXH� DSUHVHQWDP�

DOWD�WR[LFLGDGH�SDUD�HVWHV�ILWRSDUDVLWDV��1R�HQWDQWR� D�HVFROKD�GD�HVSpFLH�GH�SODQWD�D�

VHU�XWLOL]DGD�HP URWDomR�GH�FXOWXUD�p�GH�VXPD�LPSRUWkQFLD��SRLV�GD�PHVPD�IRUPD�TXH�

SRGH�DIHWDU�VXSUHVVmR�VREUH�D�SRSXODomR�GH�XP�SDWyJHQR��SRGH�UHVXOWDU�HP�DXPHQWR�

QR�SRWHQFLDO�GH�LQyFXOR�GH�RXWURV� 2�SUHVHQWH�WUDEDOKR�WHP�FRPR�REMHWLYR DYDOLDU�D

UHDomR j�6FOHURWLQLD� VFOHURWLRUXP H� HILFLrQFLD�QR�FRQWUROH�GH�QHPDWRLGH� GDV� JDOKDV�

HP� FRQGLo}HV� FRQWURODGDV� HP� 'RXUDGRV� 0DWR� *URVVR� GR� 6XO�� SDUD� R� TXDO� IRUDP�

LQVWDODGRV�GLYHUVRV�H[SHULPHQWRV� 3DUD�D DYDOLDomR�GD UHDomR�GH�GLIHUHQWHV�HVSpFLHV�

GH�&URWDOiULD� D�6FOHURWLQLD� VFOHURWLRUXP��'LIHUHQWHV�HVSpFLHV� IRUDP� LQRFXODGDV�FRP�

6��VFOHURWLRUXP SHOR�PpWRGR�GR�SDOLWR�FRP�PLFpOLR��$YDOLRX�VH�LQFLGrQFLD�GDV�SODQWDV�

VLQWRPiWLFDV�� VHYHULGDGH�� iUHD� DEDL[R� GD� FXUYD� GH� SURJUHVVR� GD� GRHQoD� �$$&3'���

PDVVD� GH� HVFOHUyGLRV� H� PDVVD� GH� PDWpULD� IUHVFD� H� VHFD�� 7HVWRX�VH� WDPEpP� D�

LQRFXODomR� GH� 6�� VFOHURWLRUXP FRP� IORUHV� LQIHVWDGDV� HP� IROKDV� GHVWDFDGDV�� 3DUD� D

DYDOLDomR GD�HILFLrQFLD�GH�GLYHUVDV�HVSpFLHV�GH�FURWDOiULD�QR�FRQWUROH�GH�QHPDWRLGH�

0HORLGRJ\QH�MDYDQLFD�IRUDP�LQVWDODGRV�WUrV�H[SHULPHQWRV� 4XDQWR�DRV�UHVXOWDGRV�GH�

iUHD�DEDL[R�GD�FXUYD�GH�SURJUHVVR�GH�GRHQoD��RV�PHQRUHV�YDORUHV�DSUHVHQWDGRV�IRUDP�

SDUD� &�� JUDKDPLDQD H� &�� EUHYLIORUD�� � 2V� PDLRUHV� YDORUHV� FRUUHVSRQGHP� D� &��

RFKUROHXFD H�&�� MXQFHD��2V�PHQRUHV�YDORUHV�GH� ILWRPDVVD� IRUDP�GH�&��SDXOLQD��&��

RFKUROHXFD H�&�� DQDJ\URLGHV H� PDLV� DOWRV� GH�&�� JUDKDPLDQD H�&�� EUHYLIORUD� 1D�

PHWRGRORJLD�GH�LQRFXODomR�GH�IROKDV�FRP�IORUHV�FRORQL]DGDV��Ki�QHFHVVLGDGH�GH����D�

��� KRUDV� GH� LQFXEDomR� GDV� IORUHV�� MXQWR� DR� IXQJR�� SDUD� HILFLHQWH� LQRFXODomR� GDV�

IROKDV� 7RGDV�DV�HVSpFLHV�GH�FURWDOiULD�SRGHP�VHU�FRQVLGHUDGDV�FRPR�VXVFHWtYHLV�D�6�

VFOHURWLRUXP��HQWUHWDQWR�D�&��JUDKDPLDQD H[LELX�PDLRU�UHVLVWrQFLD�TXH�DV�GHPDLV� 1D�

DYDOLDomR GD�HILFLrQFLD�GH�GLYHUVDV�HVSpFLHV�GH�FURWDOiULD�QR�FRQWUROH�GH�QHPDWRLGH��

IRL�GHPRQVWUDGD�EDL[D�UHSURGXomR�SDUD�0HORLGRJ\QH� MDYDQLFD�HP�WRGDV�DV�HVSpFLHV�

GH� FURWDOiULDV� DSUHVHQWDQGR� )5� PHQRU� TXH� �� H DSHQDV� D� &�� RFKUROHXFD� REWHYH�

YDORUHV� VXSHULRUHV� FRPSDUDGRV� FRP� DV� GHPDLV� HVSpFLHV�� 1DV� DYDOLDo}HV� GDV� UDt]HV�



ǆǀ

REVHUYDUDP�TXH�WRGDV�DV�HVSpFLHV�GH�FURWDOiULD�IRUDP�SHQHWUDGDV�SHOR�QHPDWRLGH��2�

Q~PHUR� GH� -�� REVHUYDGRV� HP� &�� JUDKDPLDQD� IRUDP� VXSHULRUHV� TXH� QDV� GHPDLV�

HVSpFLHV��QR�HQWDQWR�D�HVSpFLH�DSUHVHQWRX�PDLRU�PDVVD�GH�UDL]�HQWUH�DV�FURWDOiULDV�H�

WDPEpP� DSUHVHQWRX� EDL[R� Q~PHUR� GH IrPHDV�� 1DV� &URWDODULD� LQFDQD QmR� IRUDP�

REVHUYDGDV� IrPHDV� QR� LQWHULRU� GDV� UDt]HV� GLIHUHQWHPHQWH� GD� &�� RFKUROHXFD� TXH�

DSUHVHQWRX�R�PDLRU�Q~PHUR�GH�IrPHDV�HQWUH�DV�GHPDLV�HVSpFLHV��$SHQDV�DV�&��MXQFHD��

&��RFKUROHXFD�H &��SDOOLGD WLYHUDP�tQGLFH�GH�IrPHDV�DFLPD�GH������&RQFOXL�VH�TXH�

WRGDV� DV� HVSpFLHV� GH� FURWDOiULD� DSUHVHQWDUDP� UHVLVWrQFLD� j 0HORLGRJ\QH� MDYDQLFD�

PHVPR�TXH DSUHVHQWDVVHP�UHVXOWDGRV�GLIHUHQWHV�HQWUH�VL��

3DODYUDV�FKDYH��&URWDODULD�DQDJ\URLGHV��&��EUHYLIORUD��&��JUDKDPLDQD��&�� LQFDQD��

&��MXQFHD��&��ODQFHRODWD��&��RFKUROHXFD��&��SDOOLGD��&��SDXOLQD��&��VSHFWDELOLV��PRIR�

EUDQFR�H�PHORLGRJLQRVHV�
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5$77/(%2; 5($&7,21�72 6FOHURWLQLD�VFOHURWLRUXP $1'0HORLGRJ\QH�

MDYDQLFD�

$%675$&7�

7KH�XVH�RI�SODQWV�VXFK�DV�FURWDODULD�LQFUHDVHV�WKH�DGGLWLRQ�RI�VRLO�RUJDQLF�PDWWHU�WKDW�

FDQ� VWLPXODWH� WKH� GHYHORSPHQW� RI� DQ� DQWDJRQLVWLF� PLFURIORUD�� ZKLFK� IDYRUV� WKH�

ELRORJLFDO� FRQWURO� RI� QHPDWRGHV�� EHVLGHV� SURGXFLQJ� DONDORLGV� WKDW� SUHVHQW� KLJK�

WR[LFLW\�WR WKHVH�SK\WRSDUDVLWHV��+RZHYHU��WKH�FKRLFH�RI�WKH�SODQW�VSHFLHV�WR�EH�XVHG�

LQ� FURS� URWDWLRQ� DQG� RI� PDMRU� LPSRUWDQFH�� VLQFH� FDQ� DIIHFW� WKH� VXSSUHVVLRQ� RI� D�

SRSXODWLRQ� RI� RQH� SDWKRJHQ�� LW� FDQ� UHVXOW� LQ� QRQ�SRWHQWLDO� LQFUHDVH� RI� LQRFXOXP� RI�

RWKHUV�� 7KH� SUHVHQW� ZRUN� KDV� DV� REMHFWLYH� DYDOXDWH� UHDFWLRQ� WR� 6FOHURWLQLD�

VFOHURWLRUXP�DQG�HIILFLHQF\�LQ�WKH�FRQWURO�RI�QHPDWRGHV�RI�WKH�JDOOV�XQGHU�FRQWUROOHG�

FRQGLWLRQV� LQ�'RXUDGRV� 0DWR�*URVVR� GR� 6XO�� IRU�ZKLFK� VHYHUDO� H[SHULPHQWV�ZHUH�

LQVWDOOHG�� )RU� HYDOXDWLRQ� RI� WKH� UHDFWLRQ� RI� GLIIHUHQW� VSHFLHV� RI� &URWDODULD� WR�

6FOHURWLQLD� VFOHURWLRUXP��'LIIHUHQW� VSHFLHV�ZHUH� LQRFXODWHG�ZLWK�6�� VFOHURWLRUXP E\�

WKH� �WRRWKSLFN� � FRORQLVHG� E\� SDWKRJHQ� P\FHOLXP�� PHWKRG�� 7KH� LQFLGHQFH� RI�

V\PSWRPDWLF� SODQWV�� VHYHULW\�� DUHD� XQGHU� WKH� GLVHDVH� SURJUHVVLRQ� FXUYH� �$8'3&���

PDVV� RI� VFOHURGHV� DQG� PDVV� RI� IUHVK� DQG� GU\� PDWWHU�� $Q� LQRFXODWLRQ� RI� 6��

VFOHURWLRUXP ZLWK�LQIHVWHG�IORZHUV�RQ�GHWDFKHG OHDYHV�ZDV�DOVR�WHVWHG��)RU�HYDOXDWLRQ�

RI� WKH� HIILFLHQF\� RI� WKH� YDULRXV� VSHFLHV� RI� FURWDODULD�ZLWKRXW� FRQWURO� RI� QHPDWRGHV�

0HORLGRJ\QH�MDYDQLFD ZHUH�LQVWDOOHG�WKUHH�H[SHULPHQWV��5HJDUGLQJ�WKH�UHVXOWV�RI�WKH�

DUHD�EHORZ�WKH�GLVHDVH�SURJUHVV�FXUYH��WKH�ORZHVW�YDOXHV�ZHUH�IRU�&��JUDKDPLDQD DQG�

&�� EUHYLIORUD�� 7KH� YDOXHV� KLJKHVW� FRUUHVSRQG� WR�&�� RFKUROHXFD DQG�&�� MXQFHD�� 7KH�

YDOXHV�ORZHVW�SK\WRPDVV�ZHUH�RI�&��SDXOLQD� &��RFKUROHXFD DQG�&��DQDJ\URLGHV DQG�

KLJKHU� RI�&�� JUDKDPLDQD DQG�&�� EUHYLIORUD�� ,Q� WKH�PHWKRGRORJ\� RI� LQRFXODWLRQ� RI�

OHDYHV�ZLWK�FRORQL]HG�IORZHUV��WKHUH�ZHUH����KRXUV�RI����KRXUV�RI�LQFXEDWLRQ�RI�WKH�

IORZHUV��WRJHWKHU�ZLWK�WKH�IXQJXV��IRU�HIILFLHQW�LQRFXODWLRQ�RI�WKH�OHDYHV��$OO�VSHFLHV�

RI� UDWWOHER[ FDQ� EH� FRQVLGHUHG� DV� VXVFHSWLEOH� WR� 6�� VFOHURWLRUXP�� KRZHYHU� &��

JUDKDPLDQD H[KLELWHG�JUHDWHU� UHVLVWDQFH� WKDQ�RWKHUV�� ,Q�HYDOXDWLQJ� WKH�HIILFLHQF\�RI�

DOO�VSHFLHV�RI�UDWWOHER[ ZLWKRXW�FRQWURO�RI�QHPDWRGHV��LW�ZDV�GHPRQVWUDWHG�WKDW�LW�ZDV�

UHSURGXFHG� IRU�0� MDYDQLFD LQ� DOO� UDWWOHER[ VSHFLHV�� SUHVHQWLQJ�5)� OHVV� WKDQ���� DQG�

RQO\�&�� RFKUROHXFD REWDLQHG� KLJKHU� YDOXHV� FRPSDUHG� WR� WKH� RWKHU� VSHFLHV�� ,Q� WKH�
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HYDOXDWLRQV�RI�WKH�URRWV�REVHUYHG�WKDW�DOO�VSHFLHV�RI�FURWDODULD�ZHUH�SHQHWUDWHG�E\�WKH�

QHPDWRGH��7KH�QXPEHU�RI�-��REVHUYHG�LQ�&��JUDKDPLDQD� ZHUH�KLJKHU�WKDQ�WKH�RWKHU�

VSHFLHV��KRZHYHU��RQH�VSHFLHV�KDG�D�KLJKHU�URRW�PDVV�DPRQJ�FURWDODULD�DQG�DOVR�KDG�D�

ORZ�QXPEHU�RI�IHPDOHV��&URWDODULD�LQFDQD QR�IHPDOHV�ZHUH�REVHUYHG�LQVLGH�WKH�URRWV�

GLIIHUHQWO\�IURP�&��RFKUROHXFD WKDW�SUHVHQWHG�WKH�ODUJHVW�QXPEHU�RI�IHPDOHV�DPRQJ�

WKH�UDWWOHER[��-XVW�DV�&��MXQFHD��&��RFKUROHXFD DQG�&��SDOOLGD KDG�DQ�LQGH[�RI�IHPDOHV�

DERYH� ����� ,W� ZDV� FRQFOXGHG� WKDW� DOO� VSHFLHV� RI� UDWWOHER[ VKRZHG� UHVLVWDQFH� WR�

0HORLGRJ\QH� MDYDQLFD HYHQ� WKRXJK� WKH\� SUHVHQWHG� GLIIHUHQW� UHVXOWV� DPRQJ�

WKHPVHOYHV�

.H\ZRUGV��&URWDODULD� DQDJ\URLGHV�� &�� EUHYLIORUD�� &�� JUDKDPLDQD�� &�� LQFDQD�� &��

MXQFHD�� &�� ODQFHRODWD�� &�� RFKUROHXFD�� &�� SDOOLGD�� &�� SDXOLQD�� &�� VSHFWDELOLV��ZKLWH�

PROG�DQG�URRW�NQRW�QHPDWRGH�



ϭ

,1752'8d2�*(5$/

$�VRMD��*O\FLQH�PD[ �/���0HUULO��p�D�PDLV� LPSRUWDQWH�ROHDJLQRVD�FXOWLYDGD�

QR�PXQGR��$�SDUWLU�GD�GpFDGD�GH����QR�%UDVLO��HOD�VH�GHVWDFRX�FRPR�XP�GRV�SULQFLSDLV�

FRQWULEXLQWHV� SDUD� D� FRQVROLGDomR� H� D� PDQXWHQomR� GR� SDtV�� FRPR� DJURH[SRUWDGRU� QR�

FHQiULR�LQWHUQDFLRQDO��1D�VDIUD������������D�FXOWXUD�GD�VRMD�UHSUHVHQWRX�������GD�iUHD�

SODQWDGD� WRWDOL]DQGR�FHUFD�GH����� PLOK}HV�GH�KHFWDUHV��FRP�SURGXomR�GH����� PLOK}HV�

GH�WRQHODGDV �&21$%�������� 2V�(VWDGRV�8QLGRV�GD�$PpULFD� R %UDVLO�H D $UJHQWLQD�

VmR� RV� PDLRUHV� SURGXWRUHV� GH� VRMD� GR� PXQGR�� $� VRPD� GD� SURGXomR� GHVWHV� SDtVHV�

UHSUHVHQWRX�FHUFD�GH�������GD�SURGXomR�PXQGLDO� QD�VDIUD������������86'$�������

3DUD�D�VDIUD������������HVWLPD�VH�TXH�R�%UDVLO�WHUi�SURGXWLYLGDGH�PpGLD�GH�

��������� NJ�KD���&21$%�� ������ (QWUHWDQWR� YiULRV� IDWRUHV� SRGHP� OLPLWDU� HVWD�

SURGXWLYLGDGH�� HQWUH� HOHV� HVWmR� DV� GRHQoDV� 1D� FXOWXUD� GD� VRMD� QR� %UDVLO� Mi� IRL�

FRQVWDWDGR XP�JUDQGH�Q~PHUR�GH�GRHQoDV FDXVDGDV�SRU�IXQJRV��EDFWpULDV��QHPDWRLGHV�H�

YtUXV��,72��������+$570$1�HW�DO���������

2�FRQWUROH�GH�GRHQoDV�GH�SODQWDV�SRGH� VHU� UHDOL]DGR�DWUDYpV�GD DGRomR�GH�

UHVLVWrQFLD�JHQpWLFD��FRQWUROH�TXtPLFR��FRQWUROH�ELROyJLFR�H�WDPEpP�URWDomR�GH�FXOWXUDV�

FRP�HVSpFLHV�QmR�KRVSHGHLUDV�H�RX�DQWDJRQLVWDV��(P�DOJXQV�FDVRV� R�XVR�GH HVSpFLHV�GH�

SODQWDV QmR�KRVSHGHLUDV SRGHP�UHGX]LU�VLJQLILFDWLYDPHQWH�DV�LQIHVWDo}HV GH�SDWyJHQRV��

8P�H[HPSOR FRPXP�p�R�XVR�GH�HVSpFLHV�GH�FURWDOiULD�SDUD�R�FRQWUROH�GRV�QHPDWRLGHV�

GDV�JDOKDV�GD�VRMD��FDXVDGR�SRU�0HORLGRJ\QH�MDYDQLFD H�0��LQFRJQLWD��2�QHPDWRLGH�GDV�

JDOKDV� �0HORLGRJ\QH VSS��� SHQHWUD� QDV� UDt]HV� GH� &URWDODULD� VSHFWDELOLV�� PDV� QmR�

VREUHYLYH�� SHUHFHQGR� SUHPDWXUDPHQWH�� $V� FURWDOiULDV� WrP� XP� FUHVFLPHQWR� YLJRURVR��

SURSRUFLRQDQGR ERD�FREHUWXUD�QR�VROR�� IL[DQGR�QLWURJrQLR�DWUDYpV�GD�VLPELRVH�FRP�DV�

EDFWpULDV�� HVWLPXODQGR� WDPEpP�R� GHVHQYROYLPHQWR� GH� XPD�PLFURIORUD� DQWDJ{QLFD� TXH�

SRGH� SURSLFLDU R� FRQWUROH� ELROyJLFR� GRV� QHPDWRLGHV�� D� H[HPSOR�&�� MXQFHD IL[DP� HP�

PpGLD�� HQWUH� ��� H� ���� NJ� KD�� DQR�� GH�1�� DSUHVHQWDQGR� UHODomR� &�1� DR� UHGRU� GH� ���

�%$5521��������/25'(//2��������./2(33(5�HW DO�������� :87.(��HW�DO�� �������

&URWDODULD /� SHUWHQFH� j� WULER�&URWDODULHDH� �%HQWK���+XWFK��� VHQGR� R� ~QLFR�

JrQHUR�GD� WULER�FRP� UHSUHVHQWDQWHV�QDWLYRV�QR�%UDVLO��2�JrQHUR� p�XP�GRV�PDLRUHV�GD�

IDPtOLD� GD� )DEDFHDH�� FRP� ���� HVSpFLHV� QRV� WUySLFRV� H� VXEWUySLFRV� GR� PXQGR�� $V�

HVSpFLHV� PDLV� FRPXQV� QR� %UDVLO� VmR� &�� EUHYLIORUD�� &�� MXQFHD�� &�� RFKUROHXFD�� &��

VSHFWDELOLV� HQWUH�RXWUDV�&URWDOiULDV�VmR�SODQWDV�KHUEiFHDV�FRP�FHUFD�GH����FP�GH�DOWXUD�



Ϯ

RX�DUEXVWRV�FRP�DWp���P�DOWXUD��SRVVXHP�IROKDV�GLJLWDGDV�WULIROLRODGDV��XQLIROLRODGDV�RX�

VLPSOHV�� IORUHV� SUHGRPLQDQWHPHQWH� DPDUHODV�� FRP�PHQRV� RX�PDLV� HVWULDV� RX�PDQFKDV�

DYHUPHOKDGDV�� GHSHQGHQGR�GD� HVSpFLH�� DQGURFHX� IRUPDQGR�XP� WXER�PRQDGHOIR� DEHUWR�

QD�EDVH�FRP�DQWHUDV�GLPRUIDV�H�YDJHP�LQIODGDV��FRP�DV�VHPHQWHV�VROWDV�QR�VHX�LQWHULRU�

�*$5&,$�HW�DO���������'(9(&&+,�HW�DO�������� �$1(;2�,��

3ODQWDV�GD�IDPtOLD�GDV�)DEDFHDV VmR�DV�PDLV�XWLOL]DGDV�FRPR�DGXER�YHUGH��2

XVR�GH�DGXEDomR�YHUGH�QD�DJULFXOWXUD�p�XPD�SUiWLFD�GH�PDQHMR�TXH�SRGH�SURSRUFLRQDU�

DXPHQWR�GR� WHRU�GH�PDWpULD�RUJkQLFD�GR� VROR� DXPHQWDQGR� VXD� FDSDFLGDGH�GH� WURFD�GH�

FiWLRQV� H�GLVSRQLELOL]DomR�GH�PDFUR�H�PLFURQXWULHQWHV��$GXEDomR�YHUGH� WDPEpP�SRGH�

SURSRUFLRQDU� PHOKRULDV� QD� SDUWH� ItVLFD� GR� VROR�� FRPR� D� IRUPDomR� H� HVWDELOL]DomR� GH�

DJUHJDGRV�� PHOKRU� LQILOWUDomR� GH� iJXD� H� DHUDomR� DOpP� GD� UHGXomR� GD� DPSOLWXGH� GH�

YDULDomR� WpUPLFD�� FRQWUROH� GRV� QHPDWRLGHV� H� LQFRUSRUDomR� GR� QLWURJrQLR� DR� VROR� SHOD�

IL[DomR� ELROyJLFD� �$0%526$12� HW� DO��� ������� $OJXPDV� HVSpFLHV� GH� EDFWpULDV�

IL[DGRUDV� GH� QLWURJrQLR� FRPR� DV� GRV� JrQHURV�%DFLOOXV H�3DHQLEDFLOOXV�� GHQWUH� RXWUDV��

SRGHP� DSUHVHQWDU� JUDQGH� SRWHQFLDO� HP� SURGX]LU� VXEVWkQFLDV� FDSD]HV� GH� SURPRYHU� R�

FUHVFLPHQWR� YHJHWDO�� FRPR� KRUP{QLRV�� VLGHUyIRURV�� DQWLELyWLFRV�� FDSDFLGDGH� GH�

VROXELOL]DomR� GH� IRVIDWRV� H�� HP� DOJXQV� FDVRV�� ELRFRQWUROH� GH� DOJXQV� SDWyJHQRV�

DVVRFLDGRV jV UDt]HV�FRPR�R�QHPDWRLGH�0HORLGRJ\QH�JUDPLQLFROD �628=$�-81,25�HW�

DO�� ������%(1('8=,�HW�DO�� ������ 2�SULQFLSDO�XVR�GD�FURWDOiULD�p�QD�DGXEDomR�YHUGH�H�

FREHUWXUD�� SRU� VHUHP� SODQWDV� SRXFR� H[LJHQWHV� HP� QXWULHQWHV� GR� VROR� H� FRP� JUDQGH�

SRWHQFLDO� GH� IL[DomR� ELROyJLFD� GH� QLWURJrQLR��$� SURGXomR� GH�PDVVD� YHJHWDO� GR� DGXER�

YHUGH� p� XP� DVSHFWR� GH� JUDQGH� LPSRUWkQFLD�� 3DGRYDQ� HW� DO� ������� REVHUYDUDP XPD�

SURGXomR GH� ����� W� KD��� GH� PDVVD� VHFD GH�&�� MXQFHD�� ���� GLDV� DSyV� D� VHPHDGXUD H

DF~PXOR�GH�1�H�.�TXH�FRUUHVSRQGH�HP�WRUQR�GH����H����NJ�KD�� GH�XUHLD�H�FORUHWR�GH�

SRWiVVLR��UHVSHFWLYDPHQWH��

0XLWRV�SURGXWRUHV�ID]HP�URWDomR�FRP�)DEiFHDV��YLVDQGR�WDQWR�FLFODJHP�GH�

QXWULHQWHV�GR�VROR�FRPR�WDPEpP�R�FRQWUROH�GH�SUDJDV�H�GRHQoDV��&URWDODULD�VSHFWDELOLV

DSUHVHQWD� XPD� UHODomR� &�1� HQWUH� ��� H� ��� H� QR� SURFHVVR� GH� VLPELRVH� SRGH� IL[DU� HP�

PpGLD�����NJ�KD�� DQR�� GH�1��9iULRV� WUDEDOKRV�GHPRVWUDP�R�FRQWUROH�DRV�QHPDWRLGHV�

IRUPDGRUHV� GH� JDOKDV� �0HORLGRJ\QH� VS���� 5RW\OHQFKXOXV� UHQLIRUPLV� H� GH� FLVWRV�

�+HWHURGHUD� JO\FLQL��� DSUHVHQWD� WDPEpP� DQWDJRQLVPR� D� SODQWDV� LQIHVWDQWHV� FRPR� D�

WLULULFD��&\SHUXV�URWXQGXV� �:$1*�HW�DO���������6&+:$1��������)217$1e77,�HW�

DO�������� '$1$+$3�H�:21$1*����������



ϯ

&RPR�TXDOTXHU� HVSpFLH� YHJHWDO�� DV� FURWDOiULDV� VmR� DWDFDGDV�SRU�SDWyJHQRV��

$VVLP p�LPSRUWDQWH�FRQKHFHU�DV�GRHQoDV�TXH�SRGHP�HVWDU�DVVRFLDGR jV HVSpFLHV D�VHUHP�

XWLOL]DGRV QR� VLVWHPD� GH� URWDomR� GH� FXOWXUDV�� $� SULQFLSDO GRHQoD GDV HVSpFLHV� GH�

FURWDOiULDV�p D�PXUFKD�FDXVDGD�SHOR�IXQJR�GH�VROR�&HUDWRF\VWLV�ILPEULDWD��(VWH�SDWyJHQR�

p XP OLPLWDQWH�QD�SURGXomR�GH�VHPHQWHV�GH�&�� MXQFHD�H�&��VSHFWDELOLV�� UHVWULQJH R�XVR�

GHVWDV�HVSpFLHV�HP�FRQVyUFLRV�FRP�PDQJXHLUDV��0DQJLIHUD�LQGLFD /����2XWUDV�GRHQoDV�

LPSRUWDQWHV SDUD� D� FURWDOiULD� VmR� DV� IXVDULRVHV� FDXVDGD� SHOR� )XVDULXP� XGXP YDU��

FURWDODULDH H�D�DQWUDFQRVH�FDXVDGD SRU�&ROOHFWRWULFKXP��FXUYDWXP �:$1*�HW�DO�� ������

$ PDLRULD�GDV�HVSpFLHV�GH�FURWDOiULDV�p�VXVFHWtYHO D�HVWH�SDWyJHQR���&URWDODULD MXQFHD�H�

&�� ODQFHRODWD� VmR� DOWDPHQWH� VXVFHWtYHLV� D�(U\VLSKH� FLFKRUDFHXP� FDXVDGRUD� GR� RtGLR��

&URWDODULD VSHFWDELOLV�p�VXVFHWtYHO D�6HSWRULD�FURWDODULDH �:87.(��HW�DO�� �������

$V� PDLRULDV�� GDV� HVSpFLHV� GH� FURWDOiULDV� VmR UHVLVWHQWHV D� 3KDNRSVRUD�

SDFK\UKL]L��XP�GRV SULQFLSDLV�SDWyJHQRV�QD�DJULFXOWXUD�EUDVLOHLUD� TXH�p�R�FDXVDGRU�GD�

IHUUXJHP�DVLiWLFD�GD�VRMD� QR�HQWDQWR�D�&��DQDJ\URLGHV DSUHVHQWD�DOWD�VXVFHSWLELOLGDGH�D�

HVVH�SDWyJHQR �583(�H�6&21<(56��������3(5(,5$�H�*$9$6621,�������� 2�PRIR�

EUDQFR�p�RXWUD�GRHQoD�TXH�SRGH�RFRUUHU�WDQWR�QD�FXOWXUD�GD�VRMD��TXDQWR�HP�FURWDOiULDV��

2OLYHLUD�HW�DO����������UHJLVWURX�D�SULPHLUD�RFRUUrQFLD�GHVWD�GRHQoD�HP�&��VSHFWDELOLV QR�

VXO�GR�HVWDGR�GR�3DUDQi��(VWD�GRHQoD�p�FDXVDGD SRU�6FOHURWLQLD�VFOHURWLRUXP �/LE���GH�

%DU\�� 6�VFOHURWLRUXP p� XP� LPSRUWDQWH� SDWyJHQRV� H� DSUHVHQWD� RFRUUrQFLD� FRVPRSROLWD�

�/(,7(��������

6FOHURWLQLD� VFOHURWLRUXP� �/LE�� GH� %DU\� p� XP� IXQJR� SHUWHQFHQWH� j� IDPtOLD�

6FOHURWLQLDFHDH�� GD� RUGHP� +HORWLDOHV� H� ILOR� $VFRP\FRWD� $SUHVHQWD� KLIDV� KLDOLQDV��

VHSWDGDV�� UDPLILFDGDV� H� PXOWLQXFOHDGDV�� FRP�PLFpOLR� YDULDQGR� GH� EUDQFR� D� FDVWDQKR�

DPDUHODGR�� 2V� DVFRV� VmR� GH� FRU� PDUURP� HP� DSRWpFLRV� HPLWLGRV� GH� HVFOHUyGLRV�

�%2/721�HW� DO��� ������� (VWH� SDWyJHQR� p� FRQVLGHUDGR�R�PDLV� LPSRUWDQWH� QR�PXQGR� H�

HVWi� GLVWULEXtGR� HP� WRGDV� DV� UHJL}HV� SURGXWRUDV�� VHMDP� WHPSHUDGDV�� VXEWURSLFDLV� RX�

WURSLFDLV��$WDFD�����HVSpFLHV�GH�SODQWDV��GLVWULEXtGDV�HP����IDPtOLDV�����JrQHURV�VHQGR�

D� PDLRULD� GH� SODQWDV� GLFRWLOHG{QHDV�� GH� JUDQGH� LPSRUWkQFLD� HFRQ{PLFD� �%2/$1'� H

+$//��������

$�RFRUUrQFLD�GHVVH�SDWyJHQR�DFDUUHWD�GDQRV� H[SUHVVLYRV�QD�SURGXomR� H� QD�

TXDOLGDGH�� FDXVDQGR�SHUGDV�GH�DWp�����QD�FXOWXUD�GD�VRMD��$� IDVH�PDLV�YXOQHUiYHO�GD�

FXOWXUD� D� HVWH� SDWyJHQR� HVWi� GD� IORUDomR� SOHQD� DR� LQtFLR� GD� IRUPDomR� GH� YDJHQV� H�

HQFKLPHQWR�GRV�JUmRV��1HVWH�SHUtRGR��R�GRVVHO�GD�SODQWD�FREUH�DV�HQWUH�OLQKDV�GH�SODQWLR��

SURSLFLDQGR� FRQGLo}HV� IDYRUiYHLV� GH� XPLGDGH� H� WHPSHUDWXUD� SDUD� TXH� RV� HVFOHUyGLRV��



ϰ

SUHVHQWHV�QR�VROR��JHUPLQHP�H�SURGX]HP�VHXV�DVFyVSRURV��(P�FRQGLo}HV�LGHDLV��GH�DOWD�

XPLGDGH��R�IXQJR�SRGH�FRORQL]DU�WHFLGRV�VDGLRV�HQWUH����H����KRUDV�DSyV�D�LQIHFomR�GR�

WHFLGR�IORUDO�VHQHVFHQWH��(P�FRQGLo}HV�GHVIDYRUiYHLV��SULQFLSDOPHQWH�HP�WHPSR�VHFR��R�

SURJUHVVR�GD�GRHQoD�SRGH�VHU�UHWDUGDGR��R�PLFpOLR�SRGH�SHUPDQHFHU�YLiYHO�SRU�DWp�����

KRUDV�� SRGHQGR� UHWRPDU� R� FUHVFLPHQWR� HP�FRQGLo}HV� LGHDLV� �+$5,.5,6+1$1�H�'HO�

5Ë2��������

2� IXQJR�SRGH� VREUHYLYHU�QR� VROR� FRPR�HVFOHUyGLRV��2V�HVFOHUyGLRV� VmR� DV�

HVWUXWXUDV�GH�UHVLVWrQFLD�GR�IXQJR��SRGHQGR�ILFDU�QR�VROR�SRU�YiULRV�DQRV�DWp� WHUHP�DV�

FRQGLo}HV� yWLPDV� SDUD� JHUPLQDU�� 2V� HVFOHUyGLRV�� DJUHJDGRV� GH� KLIDV� KLDOLQDV��

DSUHVHQWDP�XP UHYHVWLPHQWR�GH�PHODQLQD��TXH�WHP�D�IXQomR�GH�SURWHJr�ORV�GH�FRQGLo}HV�

DGYHUVDV�H�GH�IXQJRV�SDUDVLWDV��%2/721�HW�DO����������2V�HVFOHUyGLRV�SRGHP�JHUPLQDU�

GH� GXDV� IRUPDV� XPD� GHODV� p� D� JHUPLQDomR� FDUSRJrQLFD�� RQGH� RFRUUH� D� IRUPDomR� GH�

DSRWpFLRV�� GDQGR� RULJHP� D� DVFyVSRURV�� TXH� DR� PDGXUDU� VHUmR� HMHWDGRV� GRV� DVFRV�� 2V�

DVFyVSRURV�LQIHFWDP�D�SODQWD�DFLPD�GD�VXSHUItFLH�GR�VROR��2XWUD�IRUPD�GH�JHUPLQDomR�p�

PLFHOLRJrQLFD�� SHOD� HPLVVmR� GH� KLIDV�� TXH� DWDFDP� RV� WHFLGRV� GDV� SODQWDV� �/(�

72851($8�� ������ 385'<�� ������� 9iULRV� IDWRUHV� DIHWDP� D� JHUPLQDomR� GRV�

HVFOHUyGLRV�� QXWULHQWHV� GR� VXEVWUDWR�� QR� TXDO� R� HVFOHUyGLR� p� IRUPDGR�� LGDGH� GR�

HVFOHUyGLR�� IDWRUHV� DPELHQWDLV� FRPR� WHPSHUDWXUD�� OX]�� S+� GR� VROR� H� WLSR� GR� VROR�

�:,//(776�H�:21*���������

$�GLVVHPLQDomR�GH�6FOHURWLQLD�VFOHURWLRUXP D�FXUWDV�GLVWkQFLDV�SRGH�RFRUUHU�

SHOR YHQWR��FDUUHJDQGR�DVFyVSRURV�RX�DWp�HVFOHUyGLRV�PDLV�OHYHV�SUHVHQWHV�QD�VXSHUItFLH�

GR� VROR�� SRU�PiTXLQDV� DJUtFRODV�� SHOD� iJXD� GD� LUULJDomR� RX� GH� FKXYDV�� RX� SRU� ORWH� GH�

VHPHQWHV�TXDQGR�HVFOHUyGLRV�VmR�WUDQVSRUWDGRV�RX�PLVWXUDGRV�DRV�JUmRV��$/0(,'$�HW�

DO���������'$1,(/621�HW�DO���������

2� IXQJR� p� FDSD]� GH� LQIHFWDU� TXDOTXHU� SDUWH� GD� SODQWD�� SRUpP� D� LQIHFomR�

LQLFLD�VH�PDLV� IUHTXHQWHPHQWH� D�SDUWLU�GDV� LQIORUHVFrQFLDV�� GDV� D[LODV�GDV� IROKDV� H�GRV�

UDPRV� ODWHUDLV�� 2� SURFHVVR� GH� GHVHQYROYLPHQWR� GD� GRHQoD� LQLFLD�VH SHOD� SHQHWUDomR�

PHFkQLFD� GD� FXWtFXOD� GR� KRVSHGHLUR� RX� SHORV� HVW{PDWRV�� (P� VHJXLGD�� RFRUUH� D�

FRORQL]DomR� GH� KLIDV� HQWUH� D� FXWtFXOD� H� D� HSLGHUPH�� H� SUROLIHUDomR� GH� KtIDV� LQWUD� H�

LQWHUFHOXODUHV��HPHUJrQFLD�GH�KLIDV�DWUDYpV�GRV�HVW{PDWRV�GR�KRVSHGHLUR�RX�URPSHQGR�D�

FXWtFXOD��FRP�D�IRUPDomR�GH�PLFpOLR�EUDQFR�H�HVFOHUyGLRV�QD�VXSHUItFLH�GR�KRVSHGHLUR�

�/806'(15���������2V� VLQWRPDV� LQLFLDLV� VmR� OHV}HV� HQFKDUFDGDV�� TXH� HYROXHP�SDUD�

PDUURP�H�UDSLGDPHQWH�VmR�FREHUWDV�SRU�PLFpOLR�EUDQFR�GH�DVSHFWR�FRWRQRVR��2�PLFpOLR�



ϱ

EUDQFR�GDUi�RULJHP�DRV�HVFOHUyGLRV��$�SDUWH�DpUHD�GDV�SODQWDV�LQIHFWDGDV�VRIUH�PXUFKD�H�

PRUWH�GDV�IROKDV��/806'(15���������

2V� DSRWpFLRV� VmR� FRUSRV� GH� IUXWLILFDo}HV�� UHSUHVHQWDP� D� PDLRU� IRQWH� GH�

LQyFXOR�� SRLV� SURGX]HP� XPD� JUDQGH� TXDQWLGDGH� GH� DVFyVSRURV�� 3DUD� TXH� RFRUUD� D�

JHUPLQDomR� FDUSRJrQLFD�� WHPSHUDWXUD� GHYH� HVWDU� HQWUH� ������&� H� GHYH� KDYHU� OX]�

VXILFLHQWH�� FDVR� FRQWUiULR�� Vy� RFRUUH� D� JHUPLQDomR�PLFHOLRJrQLFD�� RQGH� D� SURGXomR�GH�

PLFpOLR� WHP� XP� SRWHQFLDO� HSLGrPLFR� PXLWR� PDLV� UHGX]LGR� �:,//(776� H� :21*��

�������

9iULDV�PHGLGDV�FXOWXUDLV�GH�FRQWUROH�SRGHP�VHU�XWLOL]DGDV�QR�PDQHMR�GHVWD�

GRHQoD�� FRPR� GHVWUXLU� RV� UHVWRV� FXOWXUDLV�� DGRWDU� DUDomR� SURIXQGD�� HYLWDU� H[FHVVR� GH�

XPLGDGH� HIHWXDU� SODQWLR� FRP� PHQRU� GHQVLGDGH�� XWLOL]DU YDULHGDGHV� GH� SRUWH� HUHWR�

HYLWDQGR� D� IRUPDomR� GH� PLFURFOLPD� IDYRUiYHO� DGRWDU� D� URWDomR� GH� FXOWXUD�� VHQGR� D�

URWDomR IXQGDPHQWDO� SDUD� R� PDQHMR� GD� GRHQoD� GD� 6�� VFOHURWLRUXP �,//,35217,� H�

0$&+$'2���������

$� URWDomR� GH� FXOWXUDV� p� XPD� SUiWLFD TXH� DSUHVHQWD� JUDQGH� SRWHQFLDO� QR�

PDQHMR�GDV�GRHQoDV�GH�SODQWDV��2�XVR�GH�SODQWDV�FRPR�FREHUWXUD p�XPD�DOWHUQDWLYD�SDUD�

DXPHQWDU� D� VXVWHQWDELOLGDGH�GRV� VLVWHPDV� DJUtFRODV��(VWDV�SODQWDV SRVVXHP FDSDFLGDGH�

GH� DEVRUYHU� QXWULHQWHV� GDV� FDPDGDV� VXEVXSHUILFLDLV� GR� VROR� H� OLEHUi�ORV SHOD�

GHFRPSRVLomR� GRV� VHXV� UHVtGXRV� �%(51$5'(6� HW� DO��� ������� &XOWXUDV� GH� FREHUWXUD�

JHUDP XPD� JUDQGH� TXDQWLGDGH GH� PDWpULD� VHFD�� (QWUHWDQWR�� D� HVFROKD� GD� HVSpFLH� GH�

SODQWD� D� VHU� XWLOL]DGD� QD� URWDomR� GH� FXOWXUDV p� GH� VXPD� LPSRUWkQFLD�� SRLV� GD� PHVPD�

IRUPD�TXH�SRGH�DIHWDU�VXSUHVVLYDPHQWH�D�SRSXODomR�GR�SDWyJHQR�DOYR� SRGH�UHVXOWDU�HP�

DXPHQWR�QR�SRWHQFLDO�GH�LQyFXOR�GH�RXWURV�SDWyJHQRV��

2 SUHVHQWH� WUDEDOKR� WHP� FRPR� REMHWLYR� DYDOLDU� D� UHDomR� GH� GLIHUHQWHV�

HVSpFLHV� GH� FURWDOiULDV� j� 6FOHURWLQLD� VFOHURWLRUXP H� D� HILFLrQFLD� QR� FRQWUROH� GH�

QHPDWRLGH� GDV� JDOKDV� 3DUD� LVVR� HVWH� WUDEDOKR� HVWi� GLYLGLGR� HP� GRLV� FDStWXORV� 2

SULPHLUR�� FRP� R� REMHWLYR GH DYDOLDU� D� UHDomR� GH� HVSpFLHV� GH� FURWDOiULD� j 6FOHURWLQLD�

VFOHURWLRUXP� DOpP�GH�WHVWDU�XP�PpWRGR�GH�LQRFXODomR�HP IROKDV�GHVWDFDGDV��2�VHJXQGR�

FDStWXOR� DYDOLRX� D� HILFLrQFLD� QR� FRQWUROH� GH� QHPDWRLGH�0HORLGRJ\QH� MDYDQLFD SHODV�

GLIHUHQWHV�HVSpFLHV�XVDGDV�QR�SULPHLUR�FDSLWXOR��
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5()(5Ç1&,$6�%,%/,2*5È),&$6

$/0(,'$�� $�� 0�� 5��� )(55(,5$�� /�� 3��� <25,125,�� -�� 7��� 6,/9$�� -�� )�� 9���
+(11,1*�� $�� $�� 'RHQoDV� GD� VRMD�� ,Q�� .,0$7,�� +��� $025,0�� /��� %(5*$0,1�
),/+2��$��&$0$5*2��/��(��$���5(=(1'(��-��$��0��0DQXDO�GH�)LWRSDWRORJLD� Y�����
'RHQoDV�GDV�SODQWDV�FXOWLYDGDV����HG��6mR�3DXOR��$JURQ{PLFD�&HUHV��������&DS������S��
��������

$0%526$12��(��-���085$2.$��7���$0%526$12��*��0��%���75,9(/,1��3��&���
:87.(�� (�� %��� 7$0,62�� /�� *�� 2� SDSHO� GDV� OHJXPLQRVDV� SDUD� DGXEDomR� YHUGH� HP�
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$V�FURWDOiULDV�VmR�SODQWDV�XWLOL]DGDV�HP�URWDomR�GH�FXOWXUDV� SRU�DSUHVHQWDUHP EHQHItFLRV�

WDLV�FRPR�D GLVSRQLELOL]DomR GH�QLWURJrQLR DWUDYpV VLPELRVH�FRP�EDFWpULDV�IL[DGRUDV�GH�

QLWURJrQLRV�� DOWD� SURGXomR� GH� PDVVD� YHJHWDO�� UHFLFODJHP� GH� QXWULHQWHV� H� FRQWUROH� GH�

QHPDWRLGHV��$�HVFROKD�GD�HVSpFLH�YHJHWDO�HP�XP�SURJUDPD�GH�URWDomR�GH�FXOWXUD�GHYH�

FRQVLGHUDU� D� VXVFHWLELOLGDGH� D� RXWURV� SDWyJHQRV� SUHVHQWHV� QD� iUHD� &RP�R� REMHWLYR� GH

DYDOLDU� D� UHDomR� GH� GLIHUHQWHV� HVSpFLHV� GH� &URWDOiULD� j 6FOHURWLQLD� VFOHURWLRUXP��

FLQTXHQWD� GLDV� DSyV� D� VHPHDGXUD� HP� YDVRV� DV� SODQWDV� GH� GLIHUHQWHV� HVSpFLHV� IRUDP�

LQRFXODGDV� FRP� 6�� VFOHURWLRUXP SHOR� PpWRGR� GR� SDOLWR� FRP� PLFpOLR� $YDOLRX�VH�

LQFLGrQFLD�GDV�SODQWDV� VLQWRPiWLFDV�� VHYHULGDGH� FDOFXORX�VH� D iUHD�DEDL[R�GD�FXUYD�GH�

SURJUHVVR�GD�GRHQoD��$$&3'���PDVVD�GH�HVFOHUyGLRV�H�PDVVD�GH�PDWpULD�IUHVFD�H�VHFD��

7HVWRX�VH� WDPEpP� D� LQRFXODomR� GH� 6�� VFOHURWLRUXP FRP� IORUHV� LQIHVWDGDV� HP� IROKDV�

GHVWDFDGDV�� 3DUD� LQFLGrQFLD�� WRGDV� DV� SODQWDV� GDV� HVSpFLHV� QmR� REWLYHUDP� GLIHUHQoDV�

VLJQLILFDWLYDV�� HQWUHWDQWR� RV� UHVXOWDGRV� GH� tQGLFH� GH� GRHQoD� GD�&�� JUDKDPLDQD IRUDP�

PHQRUHV�TXH�RV�GHPDLV��4XDQWR�DRV�UHVXOWDGRV�GH�iUHD�DEDL[R�GD�FXUYD�GH�SURJUHVVR�GH�

GRHQoD� �$$&3'��� RV� PHQRUHV� YDORUHV� DSUHVHQWDGRV� IRUDP� SDUD� &�� JUDKDPLDQD H�&��

EUHYLIORUD���2V�PDLRUHV�YDORUHV�FRUUHVSRQGHP�D�&��RFKUROHXFD H�&��MXQFHD��2V�PHQRUHV�

YDORUHV�GH�ILWRPDVVD�IRUDP�GH�&��SDXOLQD��&��RFKUROHXFD H�&��DQDJ\URLGHV H�PDLV�DOWRV�

GH�&��JUDKDPLDQD H�&��EUHYLIORUD� 1D�PHWRGRORJLD�GH�LQRFXODomR�GH�IROKDV�FRP�IORUHV�

FRORQL]DGDV��Ki�QHFHVVLGDGH�GH����D����KRUDV�GH�LQFXEDomR�GDV�IORUHV�� MXQWR�DR�IXQJR��

SDUD� HILFLHQWH� LQRFXODomR� GDV� IROKDV� 7RGDV� DV� HVSpFLHV� GH� FURWDOiULDV SRGHP� VHU�

FRQVLGHUDGDV� VXVFHWtYHLV� D� 6�� VFOHURWLRUXP�� HQWUHWDQWR� D� &�� JUDKDPLDQD H[LEH� PDLRU�

WROHUkQFLD�TXH�DV�GHPDLV�HVSpFLHV��1D�PHWRGRORJLD�GH�LQRFXODomR�GH�IROKDV�FRP�IORUHV�

FRORQL]DGDV��Ki�QHFHVVLGDGH�GH����D����KRUDV�GH�LQFXEDomR�GDV�IORUHV�� MXQWR�DR�IXQJR��

SDUD�HILFLHQWH�LQRFXODomR�GDV�IROKDV�

3DODYUD�FKDYH��&URWDODULD� DQDJ\URLGHV��&�� EUHYLIORUD��&�� JUDKDPLDQD��&�� LQFDQD��&��

MXQFHD�� &�� ODQFHRODWD�� &�� RFKUROHXFD�� &�� SDOOLGD�� &�� SDXOLQD�� &�� VSHFWDELOLV� H� 0RIR�

%UDQFR
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5DWWOHER[� DUH� SODQWV� XVHG� LQ� FURS� URWDWLRQ�� EHFDXVH� WKH\� SUHVHQW� EHQHILWV� VXFK� DV��

DYDLODELOLW\�RI�QLWURJHQ�WKURXJK�V\PELRVLV�ZLWK�QLWURJHQ�IL[LQJ�EDFWHULD��KLJK�SURGXFWLRQ�

RI� SODQW� PDVV�� QXWULHQW� UHF\FOLQJ� DQG� FRQWURO� RI� QHPDWRGHV�� 7KH� FKRLFH� RI� WKH� SODQW

VSHFLHV�LQ�D�FURS�URWDWLRQ�SURJUDP�VKRXOG�FRQVLGHU�WKH�VXVFHSWLELOLW\�WR�RWKHU�SDWKRJHQV�

SUHVHQW� LQ� WKH� DUHD�� 7KH� REMHFWLYH� RI� WKLV� H[SHULPHQW� ZDV� WR� HYDOXDWH� WKH� UHDFWLRQ� RI�

GLIIHUHQW� VSHFLHV� RI�&URWDODULD� WR�6FOHURWLQLD� VFOHURWLRUXP�� )LIW\� GD\V� DIWHU� VRZLQJ� LQ�

SRWV��WKH�SODQWV�RI�GLIIHUHQW�VSHFLHV�ZHUH�LQRFXODWHG�ZLWK�6��VFOHURWLRUXP E\��WRRWKSLFN��

FRORQLVHG� E\� SDWKRJHQ� P\FHOLXP�� PHWKRG�� 7KH� LQFLGHQFH� RI� V\PSWRPDWLF� SODQWV��

VHYHULW\��DUHD�XQGHU�WKH�GLVHDVH�SURJUHVV�FXUYH��$8'3&���PDVV�RI�VFOHURGHV�DQG�PDVV�

RI�IUHVK�DQG�GU\�PDWWHU�ZHUH�HYDOXDWHG��7KH�LQRFXODWLRQ�RI�6��VFOHURWLRUXP ZLWK�IORZHUV�

LQIHVWHG� ZLWK� SURPLQHQW� OHDYHV� ZDV� DOVR� WHVWHG�� )RU� LQFLGHQFH�� DOO� WKH� SODQWV� RI� WKH�

VSHFLHV�GLG�QRW�REWDLQ�VLJQLILFDQW�GLIIHUHQFHV��KRZHYHU�WKH UHVXOWV�RI�GLVHDVH�LQGH[�RI�&��

JUDKDPLDQD ZHUH�VPDOOHU�WKDQ�WKH�RWKHUV��5HJDUGLQJ�WKH�DUHD�UHVXOWV�EHORZ�WKH�GLVHDVH�

SURJUHVV�FXUYH��$8'3&���WKH�ORZHVW�YDOXHV�SUHVHQWHG�ZHUH�IRU�&��JUDKDPLDQD DQG�&��

EUHYLIORUD��7KH�KLJKHVW�YDOXHV�FRUUHVSRQG�WR�&��RFKUROHXFD DQG�&��MXQFHD��7KH�ORZHVW�

SK\WRPDVV�YDOXHV�ZHUH�RI�&��SDXOLQD��&��RFKUROHXFD DQG�&��DQDJ\URLGHV DQG�KLJKHU�RI�

&�� JUDKDPLDQD DQG�&�� EUHYLIORUD�� ,Q� WKH� PHWKRGRORJ\� RI� LQRFXODWLRQ� RI� OHDYHV� ZLWK�

FRORQL]HG�IORZHUV��LW�LV�QHFHVVDU\����WR����KRXUV�RI�LQFXEDWLRQ�RI�WKH�IORZHUV��WRJHWKHU�

ZLWK�WKH�IXQJXV��IRU�HIILFLHQW�LQRFXODWLRQ�RI�WKH�OHDYHV� $OO�VSHFLHV�RI�FURWDODULD�FDQ�EH�

FRQVLGHUHG� VXVFHSWLEOH� WR� 6�� VFOHURWLRUXP�� KRZHYHU�� &�� JUDKDPLDQD H[KLELWV� JUHDWHU�

WROHUDQFH� WKDQ� WKH� RWKHU� VSHFLHV�� ,Q� WKH� PHWKRGRORJ\� RI� LQRFXODWLRQ� RI� OHDYHV� ZLWK�

FRORQL]HG� IORZHUV�� WKHUH� LV� D� QHHG� IRU� ��� WR� ��� KRXUV� RI� LQFXEDWLRQ� RI� WKH� IORZHUV��

WRJHWKHU�ZLWK�WKH�IXQJXV��IRU�HIILFLHQW�LQRFXODWLRQ�RI�WKH�OHDYHV�

��

.H\ZRUGV��&URWDODULD�DQDJ\URLGHV��&��EUHYLIORUD��&��JUDKDPLDQD��&��LQFDQD��&��

MXQFHD��&��ODQFHRODWD��&��RFKUROHXFD��&��SDOOLGD��&��SDXOLQD��&��VSHFWDELOLV�DQG :KLWH�

0ROG



ϭϭ

,1752'8d2

2�%UDVLO� p�R� VHJXQGR�PDLRU�SURGXWRU�GH�VRMD�GR�PXQGR H�VXD� HFRQRPLD�p�

GLUHWDPHQWH� DIHWDGD� SHOD� DJULFXOWXUD �6,/9$� HW� DO�� �������$ HVWLPDWLYD� SDUD� D� VDIUD��

��������� p� TXH� DOFDQFH� ������ PLOK}HV� GH� WRQHODGDV FRP� SURGXWLYLGDGH� PpGLD� GH�

��������NJ�KD���&21$%�� ������ 1R HQWDQWR� XP� IDWRU� TXH� SRGHUi� OLPLWDU� HVWHV� DOWRV�

UHQGLPHQWRV� VmR� DV� GRHQoDV��$SUR[LPDGDPHQWH� ��� GRHQoDV� FDXVDGDV� SRU� QHPDWRLGHV��

IXQJRV��EDFWpULDV�H�YtUXV�Mi�IRUDP�LGHQWLILFDGDV QR�%UDVLO��$V�SHUGDV�DQXDLV�GH�SURGXomR�

SRU SUDJDV�H GRHQoDV�VmR�HVWLPDGDV�HP�FHUFD�GH ����D�����JOREDO �6$9$5<�HW�DO���

������

'HQWUH� DV� SULQFLSDLV� GRHQoDV� GD� VRMD�� R� PRIR�EUDQFR� DSUHVHQWD� JUDQGH�

LPSRUWkQFLD HP� IXQomR� GH� VXD� VHYHULGDGH� H� SHUGDV� SURYRFDGDV�� SULQFLSDOPHQWH� HP�

UHJL}HV� GH� WHPSHUDWXUDV� DPHQDV�� (VWD� GRHQoD� p� FDXVDGD� SHOR� IXQJR� 6FOHURWLQLD�

VFOHURWLRUXP��(VWH�SDWyJHQR�p�H[WUHPDPHQWH�SROtIDJR� SRGH�DWDFDU�PDLV�GH�����HVSpFLHV�

GH�SODQWDV� HP�WRGR�PXQGR�� LQFOXLQGR�FHUHDLV�� IUXWtIHUDV��SODQWDV�RUQDPHQWDLV��iUYRUHV��

DUEXVWRV�H�GLYHUVDV�SODQWDV�GDQLQKDV� (VWH�SDWyJHQR�p�FRQVLGHUDGR�R�PDLV�LPSRUWDQWH�QR�

PXQGR�H�HVWi�GLVWULEXtGR�HP�WRGDV�DV�UHJL}HV�SURGXWRUDV��VHMDP�WHPSHUDGDV��VXEWURSLFDLV�

RX�WURSLFDLV �6$+$5$1�H 0(+7$���������

1R� %UDVLO�� WHYH� VHX� SULPHLUR� UHODWR� QR� HVWDGR� GH� 6mR� 3DXOR� HP� ���� QD�

FXOWXUD�GD�EDWDWD� �6RODQXP� WXEHURVXP�/��� QRV� DQRV� VHJXLQWHV�� D�GRHQoD� H�R�SDWyJHQR�

IRUDP� YHULILFDGRV� VREUH� GLIHUHQWHV� KRVSHGHLURV� HP� RXWURV� HVWDGRV� GR� SDtV� �&+$9(6��

������ 1D�FXOWXUD�GD�VRMD��D�GRHQoD�IRL�FRQVWDWDGD�SHOD�SULPHLUD�YH]�HP�������QR�VXO�GR

HVWDGR� GR� 3DUDQi�� FDXVDQGR� SHUGDV� GH� DWp� ���� GH� SODQWDV� LQIHFWDGDV� HP� ODYRXUDV�

GHVWLQDGDV� D SURGXomR� GH� VHPHQWHV� HVWLPD�VH� D� SUHVHQoD� GR� IXQJR� HP� PDLV� GH� VHLV�

PLOK}HV�GH�KHFWDUHV�GH�VRMD�QR�%UDVLO��-8/,$77, HW�DO����������

(VWH�SDWyJHQR�SRGH� VREUHYLYHU�QR� VROR� DWUDYpV�GH� HVWUXWXUDV�GH� UHVLVWrQFLD�

FRQKHFLGDV�FRPR�HVFOHUyGLR��2�HVFOHUyGLR�p�IRUPDGR�SRU�XPD�PDVVD�IRUPDGD�D�SDUWLU�GR�

HQRYHODPHQWR GH� KLIDV� UHFREHUWD� SRU� XPD� FDPDGD� GH� PHODQLQD �72:16(1'� H�

:,//(776��������%2/721�HW DO����������

2V� HVFOHUyGLRV� SRGHP� VREUHYLYHU� QR� VROR� SRU� YiULRV� DQRV�� H� SDUD� TXH� D�

JHUPLQDomR� FDUSRJrQLFD� RFRUUD�� RV� HVFOHUyGLRV� GHYHP� UHFHEHU� OX]� VXILFLHQWH� H�

WHPSHUDWXUDV�yWLPDV HQWUH��� H����&��&/$5.621�HW�DO����������2V�DSRWpFLRV��UHVXOWDGR�

GD�JHUPLQDomR�FDUSRJrQLFD�GH�HVFOHUyGLRV��VmR�D�PDLRU�IRQWH�GH�LQyFXOR�GR�IXQJR��SRLV�

SURGX]HP� XPD� JUDQGH� TXDQWLGDGH� GH� DVFyVSRURV� TXH HMHWDGRV�� VmR� IDFLOPHQWH�



ϭϮ

WUDQVSRUWDGRV�SHOR�YHQWR�H�SRGHP� LQIHFWDU�SODQWDV�HP�XP�UDLR�GH����D����P�GD� IRQWH�

SURGXWRUD� �$:$%,�H�*52*$1���������2XWUD�IRUPD�GH�JHUPLQDomR�p�PLFHOLRJrQLFD��

SHOD� HPLVVmR� GH� KLIDV�� TXH� DWDFDP� RV� WHFLGRV� GDV� SODQWDV� �/(� 72851($8�� ������

385'<���������$OpP�GD�WHPSHUDWXUD�H�D�OX]��YiULRV�IDWRUHV�SRGHP�DIHWDU D�JHUPLQDomR�

GRV� HVFOHUyGLRV� WDLV� FRPR�� QXWULHQWHV� GR� VXEVWUDWR�� QR� TXDO� R� HVFOHUyGLR� p� IRUPDGR��

LGDGH�GR�HVFOHUyGLR��IDWRUHV�DPELHQWDLV�FRPR�S+�GR�VROR�H�WLSR�GR�VROR��:,//(776�H�

:21*��������

2� FRQWUROH� GH�PRIR�EUDQFR� HQYROYH� XPD� VpULH� GH�PHGLGDV� LQWHJUDGDV� WDLV�

FRPR�� HYLWDU� D� LQWURGXomR� GR� IXQJR� QD� iUHD� XWLOL]DQGR� VHPHQWH� FHUWLILFDGD� OLYUH� GR�

SDWyJHQR� HIHWXDU� WUDWDPHQWR� GH� VHPHQWH� FRP� PLVWXUD� GH� IXQJLFLGDV� GH� FRQWDWR� H�

EHQ]LPLGD]yLV� UHFRPHQGD�VH� R� XVR� GR� FRQWUROH� JHQpWLFR� FRP� FXOWLYDUHV� UHVLVWHQWH��

FRQWUROH�FXOWXUDO H�FRQWUROH�ELROyJLFR�

2 FRQWUROH� GH� GRHQoDV� SRU� PHLR� GD� UHVLVWrQFLD� JHQpWLFD� p� D� IRUPD� PDLV�

HFRQ{PLFD��QR�HQWDQWR�R�Q~PHUR�GH�FXOWLYDUHV�UHVLVWHQWH�p�OLPLWDGR��2�FRQWUROH�JHQpWLFR�

GD� UHVLVWrQFLD� DR�PRIR�EUDQFR�p�EDVWDQWH� FRPSOH[R��FRP�D�SDUWLFLSDomR�GH� UHVLVWrQFLD�

ILVLROyJLFD� H� GH� XP�KiELWR� GH� FUHVFLPHQWR�PDLV� FRPSDFWR� TXH� SRGH� VHU� FDUDFWHUL]DGR�

SHORV�PHFDQLVPRV�GH�HVFDSH�GD�SODQWD�D�GRHQoD��0,./$6�HW�DO����������(P�IHLMRHLUR�

FDUDFWHUHV�PRUIROyJLFRV�FRPR�D�DUTXLWHWXUD�GD�SODQWD��PDWXULGDGH�SUHFRFH�H�FRQWH~GR�GH�

OLJQLQD�IXQFLRQDP FRPR�PHFDQLVPRV�GH�HVFDSH�SDUD�FRQWURODU�D�GRHQoD��7DLV�FDUDFWHUHV�

DIHWDP� FRQGLo}HV� PLFURFOLPiWLFDV�� FRPR� XPLGDGH�� OXPLQRVLGDGH� H� DHUDomR�� TXH�

LQIOXHQFLDP�R�HVWDEHOHFLPHQWR�H�GHVHQYROYLPHQWR�GR�SDWyJHQR��.2/.0$1�H�.(//<��

������

1mR�p�WRWDOPHQWH�FODUD��TXDO�SDUWH�GD�UHVLVWrQFLD�DR�PRIR�EUDQFR�UHVXOWD�GD�

UHVLVWrQFLD� ILVLROyJLFD� H� TXDO� SDUWH� UHVXOWD� GRV� PHFDQLVPRV� GH� HVFDSH�� 2� HVFDSH�

FRUUHVSRQGH� jV� FDUDFWHUtVWLFDV� GDV� SODQWDV� TXH� GHVIDYRUHFHP� R� GHVHQYROYLPHQWR� GD�

GRHQoD��JHUDQGR�XP�PLFURFOLPD�QmR�EHQpILFR��H�D�UHVLVWrQFLD�ILVLROyJLFD�p�D�WROHUkQFLD�D�

R[DODWR��SURGX]LGR�SHOR�IXQJR��TXH�LQLEH�DV�HQ]LPDV�UHVSRQViYHLV�SHORV�PHFDQLVPRV�GH�

GHIHVDV�GD�SODQWD�H�DXPHQWDQGR�D�DWLYLGDGH�GDV�HQ]LPDV�GR�SDWyJHQR��UHVSRQViYHLV�SHOD�

GHJUDGDomR�GD�SDUHGH�FHOXODU�GD�SODQWD��/806'(15��������

'HQWUH� DV� GHPDLV�PHGLGDV� GH� FRQWUROH� GHVWDFD�VH� R� FRQWUROH� FXOWXUDO SHOD

DGRomR�GR VLVWHPD�GH� URWDomR�GH�FXOWXUDV� FRP�HVSpFLHV�QmR�KRVSHGHLUDV�� FRPR�PLOKR��

VRUJR�� PLOKHWR�� DYHLD� EUDQFD� RX� WULJR� UHGX]� D� LQFLGrQFLD� GR� PRIR� EUDQFR� DIHWDQGR�

GLUHWDPHQWH� R� FLFOR� GH� YLGD� GR� SDWyJHQR� H� LQFUHPHQWD D� DWLYLGDGH� GH�PLFURUJDQLVPRV�

EHQpILFRV�UHVSRQViYHLV�SRU�VHX�ELRFRQWUROH��(P iUHD�GH�RFRUUrQFLD�GR�SDWyJHQR�DOpP�GD�



ϭϯ

URWDomR� GH� FXOWXUD� UHFRPHQGD�VH� DXPHQWDU� R� HVSDoDPHQWR� HQWUH� OLQKDV GH� FXOWLYR��

UHGX]LQGR�D�SRSXODomR�DR�PtQLPR� UHFRPHQGDGR��$SOLFDo}HV�GH� IXQJLFLGDV�SRGHP�VHU�

UHDOL]DGDV�QR�LQtFLR�GR�IORUHVFLPHQWR�H�GXUDQWH�D�IORUDomR �-8//,$7,�HW�DO�� ������

0XLWRV�SURGXWRUHV� ID]HP�URWDomR�FRP�OHJXPLQRVDV�YLVDQGR� WDQWR�FLFODJHP�

GH� QXWULHQWHV� GR� VROR� FRPR� WDPEpP� R� FRQWUROH� GH� SUDJDV� H� GRHQoDV�� $� URWDomR� GH�

FXOWXUDV� DOpP�GH�PHOKRUDUHP� DV� FDUDFWHUtVWLFDV� ItVLFDV�� TXtPLFDV� H� ELROyJLFDV� GR� VROR��

FRP�D�UHFXSHUDomR�GD�PDWpULD�RUJkQLFD��UHFLFODJHP�GH�QXWULHQWHV��GLPLQXLomR�GD�HURVmR��

IDYRUHFH� R� LQFUHPHQWR� GD� DWLYLGDGH� PLFURELDQD� GR� VROR�� SHUPLWHP R� FUHVFLPHQWR� GH�

LQLPLJRV�QDWXUDLV��$WXDOPHQWH�D�&URWDODULD�MXQFHD� &��VSHFWDELOLV VmR�XPD�GDV HVSpFLHV

PDLV� XWLOL]DGDV GDV� IDEDFHDV�� SULQFLSDOPHQWH� SRU� DSUHVHQWDUHP DOWD� SURGXWLYLGDGH� GH�

PDWHULDO�YHJHWDO� SURSRUFLRQDQGR�ERD�FREHUWXUD�QR�VROR�� IL[DQGR�QLWURJrQLR�DWUDYpV�GD�

VLPELRVH�FRP�DV�EDFWpULDV H�QmR�VHUHP KRVSHGHLUD�GH�GHWHUPLQDGRV�SDWyJHQRV�

1R�HQWDQWR� FRPR�TXDOTXHU�HVSpFLH�YHJHWDO�� DV� FURWDOiULDV� VmR�SDVVLYHLV� GH�

VHUHP�DFRPHWLGDV SRU�GRHQoDV VHQGR�DVVLP�p�PXLWR�LPSRUWDQWH�FRQKHFHU�RV�SDWyJHQRV�

TXH� SRGHP� DWDFDU DV� HVSpFLHV� D� VHUHP� XWLOL]DGDV� QR� VLVWHPD� GH� URWDomR� GH� FXOWXUDV��

$VVLP�� GHVHQYROYHX�VH� XP� HVWXGR� FRP� R� REMHWLYR� GH� DYDOLDU� D� UHDomR� GH� HVSpFLHV� GH�

FURWDOiULDV D�6FOHURWLQLD�VFOHURWLRUXP�



ϭϰ

0$7(5,$/�(�0e72'26

2� WUDEDOKR� IRL� UHDOL]DGR� QR� /DERUDWyULR� GH� 0LFURELRORJLD� $JUtFROD� H�

)LWRSDWRORJLD� �/0$)�� H� FDVD� GH� YHJHWDomR GD� )DFXOGDGH� GH� &LrQFLDV� $JUiULDV� GD�

8QLYHUVLGDGH�)HGHUDO�GH�*UDQGHV�'RXUDGRV��QR�SHUtRGR�GH�RXWXEUR�GH������j�MDQHLUR�GH�

������

)RUDP� FRQGX]LGRV� TXDWUR� H[SHULPHQWRV�� WUrV� SDUD� DYDOLDU� D� UHDomR� GH�

HVSpFLHV� GH� FURWDOiULD� D� 6FOHURWLQLD� VFOHURWLRUXP H� XP� SDUD� WHVWDU� D� PHWRGRORJLD� GH�

LQRFXODomR�GH�IROKDV�GHVWDFDGDV�FRP�IORUHV��FRORQL]DGDV�SHOR�SDWyJHQR��

0XOWLSOLFDomR�GDV�HVSpFLHV�GH�FURWDOiULD

,QLFLDOPHQWH� IRUDP� XWLOL]DGDV� RLWR� HVSpFLHV� GH� FURWDOiULD� �&URWDODULD�

DQDJ\URLGHV�� &�� EUHYLIORUD�� &�� JUDKDPLDQD�� &�� LQFDQD��&�� MXQFHD�� &�� RFKUROHXFD�� &��

SDXOLQD� H &�� VSHFWDELOLV��� $V HVSpFLHV IRUDP REWLGDV� GH� HPSUHVDV� SURGXWRUDV� GH�

VHPHQWHV H� LQVWLWXWRV�GH� SHVTXLVDV� WDLV� FRPR� 6HPHQWHV�3LUDt��(PEUDSD�$JURSHFXiULD�

2HVWH�H� ,QVWLWXWR�$JURQ{PLFR�GH�&DPSLQDV� DOpP�GH�FROHWD�GH�VHPHQWHV�HP�SDVWDJHQV�

QR�0XQLFtSLR�GH�,WDTXLUDt��GDV�HVSpFLHV�&URWDODULD�ODQFHRODWD�H�&��SDOOLGD� FRPXPHQWH�

HQFRQWUDGDV QD� UHJLmR H� LGHQWLILFDGDV FRP� DX[LOLR� GH� FKDYH� GH� LGHQWLILFDomR� SDUD� DV�

HVSpFLHV�GH�&URWDODULD RFRUUHQWHV�QR�%UDVLO��*$5&,$�HW�DO�� ����� '(9(&&+,�HW�DO���

������

$V�VHPHQWHV�GDV�FURWDOiULDV IRUDP�PXOWLSOLFDGDV�HP�FDVD�GH�YHJHWDomR��HP�

YDVRV�GH�SROLHWLOHQR FRQWHQGR�����GPñ�GH�VROR�GR�WLSR�/DWRVVROR�9HUPHOKR�'LVWURIpUULFR�

FRUULJLGR H� DGXEDGR� H� DSyV� D� HPHUJrQFLD� GDV� SOkQWXODV� IRL� UHDOL]DGR� R� GHVEDVWH�

GHL[DQGR� DSHQDV� GXDV� SOkQWXODV� SRU� YDVR�� $� LUULJDomR� IRL� UHDOL]DGD��PDQWHQGR�VH� XP�

WXUQR�GH� UHJD�GLiULR��GH�PRGR�D�PDQWHU�D�XPLGDGH�GR�VROR�HP�����GD�FDSDFLGDGH�GH�

FDPSR�� $V� HVSpFLHV� GR� JrQHUR�&URWDODULD IRUDP� WDPEpP� FXOWLYDGDV� HP� FDQWHLURV� QD�

iUHD�H[SHULPHQWDO�GD�)&$�8)*'�SDUD�PXOWLSOLFDomR GH�VHPHQWHV�

5HDomR�GH�HVSpFLHV�GH�FURWDOiULD�D�6FOHURWLQLD�VFOHURWLRUXP

)RUDP�UHDOL]DGRV�WUrV�HQVDLRV�HP�FDVD�GH�YHJHWDomR�H�HP ODERUDWyULR��HQWUH�

R SHUtRGR�GH�QRYHPEUR�GH������j�MDQHLUR�GH�������8WLOL]RX�VH�R�PpWRGR�GR�SDOLWR�SDUD�

LQRFXODomR�GRV�IXQJRV�QRV�HQVDLRV �*È63(5,�HW�DO�� �������

$V�PXGDV�GDV�HVSpFLHV�GH�FURWDOiULD��GR�SULPHLUR�HQVDLR��IRUDP�SUHSDUDGDV�

QR� GLD� ������������ HP� EDQGHMDV� GH� SROLHVWLUHQR�� H� WUDQVSODQWDGDV� QR� GLD� ������������



ϭϱ

GHL[DQGR�DSHQDV�GXDV�SODQWDV�SRU�YDVR��1R VHJXQGR�HQVDLR��D�VHPHDGXUD�IRL� UHDOL]DGD�

QR� GLD� ����������� H� R� WUDQVSODQWH� QR� GLD� ������������ H� SRU� ILP�� R� WHUFHLUR HQVDLR� D�

VHPHDGXUD�IRL�UHDOL]DGR�QR�GLD������������H WUDQVSODQWDGD�QR�GLD�����������

2V� YDVRV� GH� SROLHWLOHQR� FRQWLQKDP� ���� GPñ� GH� XP VXEVWUDWR� FRPSRVWR GH�

VROR�GR�WLSR�/DWRVVROR�9HUPHOKR�'LVWURIpUULFR ��DUHLD���VXEVWUDWR�3ODQW0D[�+RUWDOLoDV�

�FDVFD�GH�SLQXV��WXUID��FDOFiULR��VXSHUIRVIDWR�VLPSOHV�H�QLWUDWR�GH�SRWiVVLR��QD�SURSRUomR�

�������FRUULJLGR FRP�FDOFiULR�GRORPtWLFR�YLVDQGR�VDWXUDomR�GH�EDVH GH����� $�LUULJDomR�

QD�FDVD�GH�YHJHWDomR�HUD�DXWRPiWLFD�FRP�XP�WXUQR�GH�UHJD�GLiULR��

1R� SULPHLUR� HQVDLR�� XWLOL]RX�VH� R� GHOLQHDPHQWR� H[SHULPHQWDO� GH� EORFRV�

FDVXDOL]DGRV FRP�RLWR�WUDWDPHQWRV��HVSpFLHV�GH�FURWDOiULDV��H�VHWH UHSHWLo}HV��3DUD�FDGD�

SDUFHOD�LQRFXODGD� IRL�LQVWDODGD XPD�SDUFHOD�FRQWUROH��HP�TXH�RV�SDOLWRV�IRUDP�LQVHULGRV�

VHP�R�SDWyJHQR��&DGD�YDVR�FRP�GXDV�SODQWDV�UHSUHVHQWRX�XPD�UHSHWLomR��

1R� VHJXQGR� HQVDLR�� XWLOL]RX�VH� R� GHOLQHDPHQWR� H[SHULPHQWDO� HP� EORFRV�

FDVXDOL]DGRV FRP�RLWR�WUDWDPHQWRV�H�TXDWUR�UHSHWLo}HV�H�QR WHUFHLUR�HQVDLR�XWLOL]RX�VH R�

GHOLQHDPHQWR� H[SHULPHQWDO� GH� EORFRV� FDVXDOL]DGRV FRP� GH] WUDWDPHQWRV� H� RLWR

UHSHWLo}HV��QHVWH�FDVR�D�SDUFHOD�H[SHULPHQWDO�IRL�UHSUHVHQWDGD�SRU�GRLV�YDVRV FRP�GXDV�

SODQWDV�FDGD��

2� LQyFXOR� XVDGR� QRV� HQVDLRV� IRL� REWLGR� GD� PLFRWHFD� GR� /DERUDWyULR� GH�

)LWRSDWRORJLD�H�0LFURELRORJLD�$JUtFROD�GD�8)*'��R�TXDO�IRL�LVRODGR H REWLGR�GH�SODQWDV�

GH�VRMD�QR�PXQLFtSLR�GH�1DYLUDt� HP ������2V�HVFOHUyGLRV�XVDGRV�IRUDP�GHVLQIHVWDGRV�

HP�VROXomR�GH�iOFRRO�j����� SRU���PLQXWR���KLSRFORULWR�GH�VyGLR� j�����SRU���PLQXWR� H�

ODYDGDV� SRU� � PLQXWR HP� iJXD� GHVWLODGD� H� HVWHULOL]DGDV� 2V HVFOHUyGLRV� IRUDP

WUDQVIHULGRV SDUD�SODFDV�GH�SHWUL FRQWHQGR�%'$��$V SODFDV�SHUPDQHFHUDP�HP�FkPDUD�GH�

LQFXEDomR� WLSR�%2'�j��� �&����HP�HVFXUR�FRQWtQXR��$SyV�FLQFR�GLDV�� IRL� UHDOL]DGD D�

UHSLFDJHP� HP GLVFR� GH�PLFpOLR� �PP� GH� GLkPHWUR� SDUD� XP� QRYD� SODFD� FRP�%'$ ��

GHL[DQGR KRUDV�QDV�PHVPDV�FRQGLo}HV�GHVFULWD�DQWHULRUPHQWH�

3RQWDV� GH� SDOLWRV� GH� GHQWH� IRUDP� FRUWDGRV� D ��� PP� GD� H[WUHPLGDGH H�

HVWHULOL]DGDV�D�����&��GXUDQWH����PLQXWRV��/RJR�DSyV�� IRUDP�FRORFDGRV����SDOLWRV�SRU�

SODFD� GH� SHWUL�� FRQWHQGR�PHLR�%'$� HP� SRVLomR� YHUWLFDO� FRP� D� SRQWD� SDUD� FLPD� HP�

ILOHLUDV�FLUFXODUHV��$R�FHQWUR�GD�SODFD�FRORFRX�VH�XP�GLVFR�GH�PLFpOLR��DSyV�XP�SHUtRGR�

DSUR[LPDGDPHQWH� GH ���KRUDV TXDQGR VH�REVHUYRX TXH� WRGDV�DV�SRQWDV�GRV�SDOLWRV�VH�

HQFRQWUDVVHP�FRP�PLFpOLR��HVWDV�Mi�HVWDYDP SURQWDV SDUD�VHUHP�LQRFXODGDV QDV�SODQWDV�

�*È63(5,�HW�DO�� �������)LJXUD�����
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$SyV�R�SHUtRGR�GH�LQFXEDomR��IRUDP�UHDOL]DGDV�DV�LQRFXODo}HV�QRV�GLIHUHQWHV�

HQVDLRV�� QR GLD� ������������ SDUD� R� SULPHLUR� HQVDLR� ������������ SDUD� R� VHJXQGR� H�

�����������SDUD�R�WHUFHLUR��$V�SRQWDV�GRV�SDOLWRV�IRUDP�LQVHULGDV QDV�KDVWHV�GDV�SODQWDV�

QR� WHUoR�PpGLR�� FRORFDGDV� HP� FkPDUD� ~PLGD� SRU� XP� SHUtRGR� GH� ��� KRUDV�� HQTXDQWR

SDOLWRV�DSHQDV�HVWHULOL]DGRV�IRUDP�LQVHULGRV�QDV�SODQWDV�WHVWHPXQKDV�

),*85$� ��� 3ODQWD� GH�&URWDODULD� VSHFWDELOLV LQRFXODGD� FRP� 6�� VFOHURWLRUXP SHOR�
PpWRGR�GR�SDOLWR��'RXUDGRV��06� �����

3DUD� DYDOLDU� D� UHDomR� GDV� GLIHUHQWHV� HVSpFLHV� j� 6� VFOHURWLRUXP� DGDSWRX�VH�

XPD�HVFDOD�GH�QRWDV�EDVHDGD�QR�PpWRGR�SURSRVWR�SRU�9HQWXURVR���������RQGH�QRWD��� �

DXVrQFLD�GH�VLQWRPDV���� �LQtFLR�GR�GHVHQYROYLPHQWR�GH�XPD�OHVmR�FLUFXODU��� OHVmR�GH�

DWp�����FP�GH�FRPSULPHQWR���  OHVmR�HQWUH�����H�����FP���  OHVmR�HQWUH���� D�����FP���

 �OHVmR�PDLRU�TXH�����FP�VHP�HVFOHUyGLR���  �OHVmR�PDLRU�TXH�����FP�FRP�HVFOHUyGLR���

 SODQWD�TXHEUDGD���  SODQWD�PRUWD��FRQVLGHURX�VH�FRPR SODQWD�PRUWD��DV�SODQWDV�TXH�R�

SDWyJHQR�FRORQL]RX�WRGDV�DV�JHPDV�ODWHDLV��LPSRVVLELOLWDQGR�VHX�GHVHQYROYLPHQWR���$V�

DYDOLDo}HV�IRUDP�LQLFLDGDV����KRUDV�DSyV�D�LQRFXODomR�H�UHDOL]DGDV�D�FDGD����KRUDV��DWp�D�

HVWDELOL]DomR� GDV� QRWDV�� 2� Q~PHUR� GH� SODQWDV� PRUWDV� IRL UHJLVWUDGD� H� FDOFXODGD D�

LQFLGrQFLD���� GD�GRHQoD��

2� FiOFXOR� GD� SRUFHQWDJHP� GH� SODQWDV� PRUWDV� SDUD� R� WHUFHLUR� HQVDLR IRL

UHDOL]DGR� GLIHUHQWHPHQWH� GDV� DQWHULRUHV�� RQGH� VH� FRQVLGHURX� D� HYROXomR� GD� OHVmR��
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FRQVLGHUDQGR�TXH�DV�SODQWDV�TXHEUDGDV�UHFHEHVVH�D�QRWD�GH�SODQWD�PRUWD �5(,0217(�H�

&$67$f2� ������

&RP�RV�GDGRV�GD�VHYHULGDGH�GD�GRHQoD� FDOFXORX�VH�D�iUHD�DEDL[R�GD�FXUYD�

GH� SURJUHVVR� GD� GRHQoD� �$$&3'�� FRP� D� HTXDomR� SURSRVWD� SRU� 6KDQQHU� H� )LQQH\�

�������

 ൌ
ʹݐܦ  ͳݐܦ

ʹ
כ ሺݐʹ െ ͳሻݐ

(P�TXH�³W´�UHSUHVHQWD�R�WHPSR�HQWUH�DYDOLDo}HV�FRQVHFXWLYDV�H�'W�UHSUHVHQWD�

D�QRWD�QR�WHPSR�³W´�

2�tQGLFH�GH�GRHQoD�IRL�FDOFXODGR�SRU�PHLR�GD�HTXDomR��

,' σ ሺ݃ݑܽݎ ݀ܽ ݈ܽܽܿݏ݁ כ ²݊ܿ݅ܽሻݑݍ݁ݎ݂ כ ͳͲͲȀሺ݊ι݈ܽݐݐ ݀݁ ݏ݁݀ܽ݀݅݊ݑ כ

ݑܽݎ݃ ݉݅ݔ�݉ ݀ܽ ሻ݈ܽܽܿݏ݁ GH�0F.LQQH\ �������

)RUDP� DYDOLDGDV� PDVVD� GH� HVFOHUyGLRV� IRUPDGRV� �J�� SDUD� R� SULPHLUR� H�

VHJXQGR� HQVDLR�� 1R� WHUFHLUR� HQVDLR� DYDOLRX�VH�� PDVVD� HVFOHUyGLR� �J�� H� R� Q~PHUR� GH�

HVFOHUyGLRV��&DOFXORX�VH�WDPEpP D�SRUFHQWDJHP�GH�SODQWDV�FRP�HVFOHUyGLRV��PDVVD�SRU�

HVFOHUyGLRV�H�Q~PHUR�GH�HVFOHUyGLR�SRU�SODQWD�

$SHQDV�QR�SULPHLUR�HQVDLR�IRUDP�DYDOLDGDV�D�PDVVD�YHUGH�H�PDVVD�VHFD�GD�

SDUWH�DpUHD GDV�SODQWDV�GH�FURWDOiULD�

2V� GDGRV� GH� tQGLFH� GH� GRHQoD� GH� 0F.LQQH\� iUHD� DEDL[R� GD� FXUYD� GH�

SURJUHVVR� GD� GRHQoD� �$$&3'��� GDGRV� GH� HVFOHUyGLR H� GDGRV� GH� ILWRPDVVD IRUDP�

DQDOLVDGRV� FRP� D� DSOLFDomR� GR� WHVWH� )�� SUHYLDPHQWH� WUDQVIRUPDGRV� HP� ξݔ  ͳ�� 3DUD�

WRGRV�RV�HQVDLRV�IRUDP DQDOLVDGDV DV YDULkQFLDV FRP�DSOLFDomR�GR�WHVWH�GH�/6'�)LVKHU�D�

��� SUREDELOLGDGH�� SDUD� FRPSDUDomR� HQWUH� DV� PpGLDV�� 2V� GDGRV� GH� SRUFHQWDJHP� GH�

SODQWDV�PRUWDV�IRUDP�WUDQVIRUPDGRV�HP���� ���ඥݔȀͳͲͲ�� 3DUD�DV�DQiOLVHV�HVWDWtVWLFDV�

IRL� XWLOL]DGR� R� SURJUDPD 6,69$5� �)(55(,5$�� ������ )RL� UHDOL]DGD� D� DQiOLVH� GH�

FRUUHODomR�OLQHDU�HQWUH�WRGRV�RV�FDUDFWHUHV�REVHUYDGRV�

1R� WHUFHLUR� HQVDLR� RV GDGRV� GH� SRUFHQWDJHP� GH� SODQWDV� PRUWDV� IRUDP�

WUDQVIRUPDGRV�HP���� ���ξݔ ȀͳͲͲ��1HVWD�YDULiYHO�IRUDP XWLOL]DGRV RV�GDGRV�EUXWRV�GH�

WDPDQKR�GH�OHVmR�H�SODQWDV�PRUWDV�� )RL�IHLWD�D�DQiOLVH�GH�YDULkQFLD� FRP�DSOLFDomR�GR�

WHVWH�/6'�)LVKHU��D ���GH�SUREDELOLGDGH� XVDQGR�R�SURJUDPD�6$6���� �67$7,67,&$/�

$1$/<6(6�6<67(0��������
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$YDOLDomR�GD�PHWRGRORJLD�GH�LQRFXODomR�FRP�IORUHV�FRORQL]DGDV

2�H[SHULPHQWR�SDUD�WHVWDU�D�UHDomR�GH�IROKDV�GHVWDFDGDV�GH�FURWDOiULDV�D�6��

VFOHURWLRUXP FRP� IORUHV� FRORQL]DGDV� FRP� R� IXQJR�� IRL� UHDOL]DGR� QR� /DERUDWyULR� GH�

0LFURELRORJLD�$JUtFROD�H�)LWRSDWRORJLD��QR�SHUtRGR�GH���D����GH�GH]HPEUR������

2V�IROtRORV�H�DV�IORUHV�IRUDP�REWLGRV�GH�SODQWDV�GH�&��DQDJ\URLGHV FXOWLYDGDV�

D�FDPSR��8WLOL]RX�VH�R�GHOLQHDPHQWR�H[SHULPHQWDO HP�EORFRV�FDVXDOL]DGRV HP�HVTXHPD

IDWRULDO� �[�� FRP VHLV WHPSRV GH� H[SRVLomR� j� 6� VFOHURWLRUXP H� GRLV� SRQWRV� GH�

LQRFXODomR �IDFH�DED[LDO�H�IDFH�DGD[LDO�GDV�IROKDV��H�TXDWUR UHSHWLo}HV�

'XUDQWH�TXDWUR�GLDV�IRUDP�FROHWDGDV� IORUHV�GH�&��DQDJ\URLGHV H H[SRVWDV�D

TXDWUR�WHPSRV�GLIHUHQWHV D�PLFpOLR�GR�SDWyJHQR��$V�SULPHLUDV�IORUHV�FROHWDGDV�WLYHUDP�

TXDWUR� GLDV� GH� LQFXEDomR� ���K�� DV� VHJXQGDV� WUrV� GLDV� ���K�� DV� WHUFHLUDV� GRLV� GLDV�

���K�� H�DV�~OWLPDV�� Vy�XP�GLD�GH� LQFXEDomR�FRP�R�SDWyJHQR� ���K�� �)LJXUDV �������1R

TXLQWR�GLD��IRUDP�FROHWDGRV�RV�IROtRORV SDUD�SURFHGHU�D�VXD�LQRFXODomR�FRP�DV�IORUHV�Mi�

FRORQL]DGDV� H� WDPEpP� FRP� GLVFR� GH� PLFpOLR� UHWLUDGR� GH� FRO{QLDV� GH� TXDWUR GLDV� GH�

LGDGH��2V�IROtRORV FRQVLGHUDGRV WHVWHPXQKDV��QmR�IRUDP�LQRFXODGRV��2�PLFpOLR�GR�IXQJR�

XWLOL]DGR� IRL� REWLGR� D� SDUWLU� GH� LVRODGRV� GH� SODQWDV GH� FURWDOiULD LQIHFWDGDV� FRP� 6��

VFOHURWLRUXP�

),*85$����)ORUHV�GH�&��DQDJ\URLGHV FRP�GLIHUHQWHV� WHPSRV�GH�H[SRVLomR�DR� LQyFXOR�
�(,�� H� FRO{QLDV 6�� VFOHURWLRUXP FRP� TXDWUR GLDV GH� LQFXEDomR� GH� RQGH�
IRUDP UHWLUDGRV� RV� GLVFRV� GH� PLFpOLR XWLOL]DGRV� SDUD� D� LQRFXODomR� GDV�
IROKDV�GHVWDFDGDV��'RXUDGRV��06�������

��K�(,����������� ��K�(,������ ��K�(,�������� ��K�(,��������'LVFR�GH�PLFpOLR



ϭϵ

),*85$� ��� )ROKDV� GHVWDFDGDV� LQRFXODGDV� FRP� IORUHV� HP GLIHUHQWHV� WHPSRV� GH�
H[SRVLomR� DR� LQyFXOR� �(,��� FRP� GLVFR� GH� PLFpOLR� H� WHVWHPXQKD�
'RXUDGRV��06�������

$� LQRFXODomR� IRL� IHLWD� HP� FkPDUD� GH� IOX[R� ODPLQDU�� FRORFDQGR� DV� IORUHV�

FRORQL]DGDV�QD�SDUWH�DED[LDO�GH�TXDWUR�IROtRORV�GHVWDFDGRV��H�QD�SDUWH�DGD[LDO�GH�RXWUDV���

IROtRORV�GHVWDFDGRV��HP�JHUER[��2�PHVPR�IRL�IHLWR�FRP�R�GLVFR�GH�PLFpOLR��2V�IROtRORV�

Mi� LQRFXODGRV� H� DV� RLWR� WHVWHPXQKDV� IRUDP� FRORFDGDV� HP� FkPDUD� WLSR� %2'�� HP

IRWRSHUtRGR�GH�HVFXUR�FRQWtQXR�

$V�DYDOLDo}HV�FRPHoDUDP���K�DSyV�D� LQRFXODomR��XWLOL]DQGR�VH�XPD�HVFDOD�

FRP�EDVH�QD�iUHD�QHFURVDGD��HP�GHFRUUrQFLD�GD�LQIHFomR�SRU�6��VFOHURWLRUXP��SURSRVWD�

SRU�*DUFLD�H�-XOLDWWL���������)LJXUD����

),*85$���(VFDOD�GLDJUDPiWLFD�SDUD�DYDOLDomR�GH�VLQWRPDV�GH�6FOHURWLQLD�VFOHURWLRUXP
HP�IROtROR�GH�VRMD��*$5&,$�H�-8/,$77,��������

7HVWHPXQKD�������K�(,�������������K�(,������� ��K�(,�����������K�(,���������'LVFR�����������������
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2V� GDGRV� GH� VHYHULGDGH� GD� GRHQoD� �iUHD� IROLDU� GRHQWH��� iUHD� $$&3'� H D�

PDVVD GH� HVFOHUyGLRV IRUDP� WUDQVIRUPDGRV� HP� ξݔ  ͳ H� VXEPHWLGRV� j� DQiOLVH� GH�

YDULkQFLD� H� DV� PpGLDV� IRUDP� FRPSDUDGDV� SHOR� WHVWH� GH� /6'� )LVKHU� D� ��� GH�

SUREDELOLGDGH� FRP�R�DX[tOLR�GR SURJUDPD 6,69$5��)(55(,5$��������



Ϯϭ

5(68/7$'26�(�',6&8662

5HDomR�SHOR�PpWRGR GR�SDOLWR

7RGDV� DV� HVSpFLHV� LQRFXODGDV� DSUHVHQWDUDP� VLQWRPDV� GHFRUUHQWHV� GD�

FRORQL]DomR� SRU� 6� VFOHURWLRUXP�� 2� PpWRGR� GH� LQRFXODomR� FRP� SDOLWR� PRVWURX� VHU�

HILFLHQWH�SDUD�FDXVDU�GRHQoD��H�WDPEpP�HYLGHQFLRX�FRPSRUWDPHQWRV GLIHUHQWHV HVWUH�DV�

HVSpFLHV�GH�FURWDOiULD��&URWDODULD�JUDKDPLDQD�DSUHVHQWRX PHQRU�tQGLFH GH�GRHQoD�TXH�

DV� GHPDLV� HVSpFLHV�� FRP Q~PHUR� UHGX]LGR� GH� PDVVD� GH� HVFOHUyGLRV�� $� LQFLGrQFLD� GH�

SODQWDV�PRUWDV�WDPEpP�IRL�PHQRU�HP�&��JUDKDPLDQD�H &��LQFDQD�� &� RFKUROHXFD�H &�

MXQFHD�DSUHVHQWRX�DV�PDLRUHV�PDVVDV�GH�HVFOHUyGLRV �4XDGUR�����

48$'52���� ,QFLGrQFLD�GH�SODQWDV�FRP�OHVmR������tQGLFH�GH�GRHQoD�0F.LQQH\��iUHD�
DEDL[R� GD� FXUYD� GH� SURJUHVVR� GH� GRHQoD� �$$&3'��� PDVVD� GH�
HVFOHUyGLRV�H�SODQWDV�PRUWDV�����HP�HVSpFLHV�GH�&URWDOiULD�LQRFXODGDV�
FRP�6��VFOHURWLRUXP� SULPHLUR�HQVDLR��'RXUDGRV��06� �����

(VSpFLHV
,QFLGrQFLD�GH�
SODQWDV�FRP�
OHVmR����

ËQGLFH�GH�
GRHQoD�

0F.LQQH\
$$&3'

0DVVD�GH�
HVFOHUyGLRV�

�J�

3ODQWDV�
0RUWDV��
���

&� DQDJ\URLGHV ����� E ���� E ������ E ���� FG ���� GH
&� EUHYLIORUD ����� E ���� E ������ D ���� D ���� EF
&� JUDKDPLDQD ����� E ���� D ������ D ���� DE ��� D
&� LQFDQD ����� E ���� E ������ EF ���� G ��� DE
&� MXQFHD ����� E ���� EF ������ EF ���� H ���� FG
&� RFKUROHXFD ����� E ����� F ������ G ���� H ����� H
&� SDXOLQD ����� E ���� EF ������ FG ���� FG ���� GH
&� VSHFWDELOLV ���� D ���� E ������ E ���� EF ���� GH
&9��� ��� ���� ���� ���� ����
0pGLDV� VHJXLGDV� SHOD�PHVPD� OHWUD� QD� FROXQD�� QmR� GLIHUHP� HQWUH� VL� SHOR� WHVWH� /6'�
)LVKHU�D����GH�SUREDELOLGDGH��

2V� GDGRV� GH� SRUFHQWDJHP� IRUDP� WUDQVIRUPDGRV� HP� ��� ���ඥݔȀͳͲͲ�� RV� GHPDLV�

GDGRV IRUDP�WUDQVIRUPDGRV�HP�ξݔ  ͳ�

6LQWRPDV� GD� GRHQoD� IRUDP� REVHUYDGRV� QDV� SODQWDV� ��� KRUDV� DSyV� D�

LQRFXODomR� QRV� WUrV� HQVDLRV�� /HV}HV� QHFUyWLFDV� GH� FRORUDomR� PDUURP� H� FLUFXODUHV�

IRUPDP�VH�QRV� WHFLGRV�DR�UHGRU�GR SRQWR�GH� LQVHUomR�GR�SDOLWR��1DV� WHVWHPXQKDV��QmR�

IRUDP�REVHUYDGRV�TXDLVTXHU�VLQWRPDV��([LVWHP�SRXFDV� LQIRUPDo}HV�QD� OLWHUDWXUD�VREUH�

DWDTXH� GD� 6�� VFOHURWLRUXP� HP� HVSpFLHV� GH� FURWDOiULD� D SULPHLUD� RFRUUrQFLD� QDWXUDO� IRL�

UHJLVWUDGD QR�%UDVLO�IRL�UHDOL]DGD SRU�2OLYHLUD�HW�DO���������QR�VXO�GR�HVWDGR�GR�3DUDQi��

HP� MXQKR� GH� ������ TXDQGR� IRUDP�REVHUYDGDV� OHV}HV� QHFUyWLFDV� HP�&�� VSHFWDELOLV� HP�



ϮϮ

������ GDV� SODQWDV� DYDOLDGDV� QR� FDPSR�� 2� VLQWRPD� IRL�� LQLFLDOPHQWH�� HQFKDUFDPHQWR��

HYROXLQGR�SDUD�OHVmR�QHFUyWLFD�HP�KDVWHV��SHFtRORV�H�YDJHQV��UHVXOWDQGR�SRVWHULRUPHQWH�

HP�PRUWH��2V�DXWRUHV�REVHUYDUDP�FUHVFLPHQWR�GH�PLFpOLR�EUDQFR�FRWRQRVR��FREULQGR�DV�

iUHDV�QHFUyWLFDV�H�DGMDFHQWHV� SRVWHULRUPHQWH�REVHUYDUDP�D�IRUPDomR�GH�JUDQGH�Q~PHUR�

GH�HVFOHUyGLRV�GH�FRU�SUHWD��YDULDQGR�GH�����D�����PP�GH�FRPSULPHQWR���

2V� YDORUHV� PDLV� DOWRV� GH� $$&3'� FRUUHVSRQGHP� D� &�� RFKUROHXFD� H &�

SDXOLQD�Mi�TXH�WRGDV�DV�SODQWDV�PRUUHUDP�SDUD�SULPHLUD�HVSpFLH��$�HOHYDGD�LQFLGrQFLD�GH�

SODQWDV�PRUWDV�HP�&��SDXOLQD�SRGH�VHU�H[SOLFDGD�SRU�FDUDFWHUtVWLFDV�GD�SUySULD�HVSpFLH��

FRPR� D OLJQLILFDomR� GR� VHX� FDXOH� 6HJXQGR�.RONPDQ� H�.HOO\� �������� SRLV� R WHRU GH�

OLJQLQD� p� XPD� FDUDFWHUtVWLFD� TXH� LQIOXL� QR� GHVHQYROYLPHQWR� GD� GRHQoD�� QHVWH� FRQWH[WR�

SRGH�VH�OHYDU�KLSyWHVH�GH�TXH�DV�HVSpFLHV�SRVVXHP�WHRUHV�GH�OLJQLQD�GLIHUHQWHV�HQWUH�VL��

&� JUDKDPLDQD H�&��EUHYLIORUD DSUHVHQWDUDP� PHQRUHV YDORUHV GH�tQGLFH�GH�

GRHQoD�H�GH�$$&3'��PHVPR�DVVLP�PRVWUDUDP�VH�VXVFHWtYHLV FRPR�DV�GHPDLV HVSpFLHV�

GH� FURWDOiULDV� Mi� TXH� DOJXPDV� SODQWDV� TXHEUDUDP� QR� SRQWR� GH� LQVHUomR� GR� SDOLWR��1R�

HQWDQWR� QmR� KRXYH� SURJUHVVmR� GD� GRHQoD�� VHQGR� TXH� HVWDV� SODQWDV� HPLWLUDP� UDPRV�

ODWHUDLV� VHJXLQGR�DVVLP�VHX�FLFOR��)LJXUD�����(P�SODQWDV GH &��EUHYLIORUD� REVHUYDUDP�

VH� D� TXHEUD� QR� SRQWR� GH� LQRFXODomR� FRP� D� SDUWH VXSHULRU� SHUPDQHFHQGR� DGHULGD� j

SODQWD��1HVWH�FDVR� R�SDWyJHQR�FRQWLQXRX�D�FRORQL]DU�RV�WHFLGRV�H�D�OHVmR�H[SDQGLX�VH�QD�

SDUWH�VXSHULRU�DLQGD�DGHULGD�j SODQWD��(VWDV�SODQWDV�HPLWLUDP�UDPRV�ODWHUDLV�

(P &�� LQFDQD KRXYH�D�TXHEUD�QR�SRQWR�GH� LQRFXODomR�GD�KDVWH QD�PDLRULD�

GDV� SODQWDV�� 1R� HQWDQWR� D� WD[D� GH� PRUWDOLGDGH IRL� EDL[D�� GLIHUHQWHPHQWH� GH &��

RFKUROHXFD� RQGH�REVHUYRX�VH �����GH�PRUWDOLGDGH��1DV�SODQWDV�WHVWHPXQKDV� GH�WRGDV�

DV�HVSpFLHV�DYDOLDGDV� QmR�VH�REVHUYRX�D�TXHEUD�GD�KDVWH�QR�SRQWR�GH�LQVHUomR�GR�SDOLWR�

(P� UHODomR� j PDVVD� GH� HVFOHUyGLRV�� RV� PHQRUHV� YDORUHV� VHP� GLIHUHQoDV�

VLJQLILFDWLYDV�HQWUH�HOHV�SHOR�7HVWH�GH�/6'�)LVKHU D�����FRUUHVSRQGHP�D�&��JUDKDPLDQD

H &��EUHYLIORUD��2V�PDLRUHV�YDORUHV�FRUUHVSRQGHP�D�&��RFKUROHXFD H�&�� MXQFHD��R�TXH�

VLJQLILFD�TXH�QDV�iUHDV�LQIHVWDGDV�FRP QHPDWRLGHV�GDV�JDOKDV� FRP�FRQGLo}HV�IDYRUiYHLV�

SDUD� R� GHVHQYROYLPHQWR� GH� PRIR� EUDQFR�� R� XVR� GHVVDV� HVSpFLHV� SRGH UHVXOWDU� HP�

DXPHQWR�GR�SRWHQFLDO GH�LQyFXOR�QD�iUHD�



Ϯϯ

),*85$��� &URWDODULD�JUDKDPLDQD DSUHVHQWDQGR�UXSWXUD�GR�FDXOH HP�IXQomR�
GR� DWDTXH� GD� 6�� 6FOHURWLRUXP H� HPLVVmR� GH� EURWRV� ODWHUDLV��
'RXUDGRV��06�������

$�DYDOLDomR�GH j PDVVD�VHFD�GH�IROKD�H�GH�FDXOH GH�FURWDOiULD IRUDP�REWLGRV

DSHQDV�QR�SULPHLUR�HQVDLR��4XDGUR�����2V�YDORUHV�QXORV�SDUD�D�&��RFKUROHXFD RFRUUHUDP

GHYLGR�jV�SODQWDV�WHUHP�PRUULGR�HP�IXQomR�GR�DWDTXH�GR�SDWyJHQR��9HULILFRX�VH�TXH�&�

DQDJ\URLGHV H�&��SDXOLQD DSUHVHQWDUDP�RV�YDORUHV�PDLV�EDL[RV�GH�PDVVD GH�FDXOH�H�GH�

IROKD�� Mi� TXH� PXLWDV� SODQWDV� PRUUHUDP� GHYLGR� i� GRHQoD�� 2V� GHPDLV� UHVXOWDGRV�

FRUUHVSRQGHP�� FRP� DTXHOHV GD� DYDOLDomR� GH� GRHQoD�� &�� MXQFHD�� &� LQFDQD H� &��

VSHFWDELOLV DSUHVHQWDUDP�YDORUHV�PpGLRV�GH�PDVVD GH�IROKDV��SRLV�D PDLRULD� GDV�SODQWDV�

TXHEUDUDP��HQTXDQWR�TXH�D�&��JUDKDPLDQD DSUHVHQWRX�RV�YDORUHV�PDLV�DOWRV�GH�PDVVD GH�

IROKDV� Mi� TXH� GHSRLV� GH� TXHEUDGD� FRQWLQXRX� UDPLILFDQGR� H� SURGX]LQGR� IROKDV�� TXH�

WDPEpP�RFRUUHX�FRP�D� &��EUHYLIORUD�

2V� DOWRV� YDORUHV� SDUD PDVVD GH FDXOH� REVHUYDGRV� QD &�� MXQFHD GHYHP�VH�

GLQkPLFD�GH�FUHVFLPHQWR�GD�SODQWD�RQGH�HVWD�DSUHVHQWD�XP�FUHVFLPHQWR�DFHOHUDGR�H�FRP�

FDXOH EDVWDQWH�OLJQLILFDGR��$V�HVSpFLHV�TXH�DSUHVHQWDUDP RV�PHQRUHV�YDORUHV�GH�PDVVD

GH� FDXOH FRUUHVSRQGHP FRP� DV� TXH� DSUHVHQWDUDP� PHQRUHV RV� YDORUHV� GH� PDVVD GH�

IROKDV��VHQGR�HODV��&��SDXOLQD��&��RFKUROHXFD H�&��DQDJ\URLGHV�

1mR� KRXYH� GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH�&�� JUDKDPLDQD LQRFXODGD� H� QmR�

LQRFXODGD�� H� HQWUH� &�� EUHYLIORUD LQRFXODGD� H� QmR� LQRFXODGD�� 7DPEpP� QmR� KRXYH�

GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH� DV SODQWDV� FRP� H� VHP� LQRFXODomR� GH &� LQFDQD�� SRLV�
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HPERUD� DV� PDLRULDV�� GDV� SODQWDV� LQRFXODGDV� WHQKDP� TXHEUDGR�� D� SURGXomR� GH� IROKDV�

FRQWLQXRX��

48$'52� ���0DVVD� VHFD� �06�� GH� IROKD� H PDVVD� VHFD� GH� FDXOH�� HP� HVSpFLHV� GH�
&URWDOiULD� VXEPHWLGDV� j� LQRFXODomR� FRP� 6�� VFOHURWLRUXP�� SULPHLUR�
HQVDLR��'RXUDGRV��06� �����

(VSpFLHV
)ROKD��J�

,12& 1,

&� DQDJ\URLGHV ���� G$ ����� D%
&� EUHYLIORUD ����� DE$ ����� DE$
&� JUDKDPLDQD ����� D$ ����� DE$
&� MXQFHD ����� EF$ ����� D$
&� RFKUROHXFD ���� G$ ����� DE%
&� SDXOLQD ���� F$ ����� E%
&� LQFDQD ����� DEF$ ����� DE$
&� VSHFWDELOLV ����� F$ ����� DE%
&9��� �����

(VSpFLHV
&DXOH��J�

,12& 1,
&� DQDJ\URLGHV ���� FG$ ����� D%
&� EUHYLIORUD ����� D$ ����� FG$
&� JUDKDPLDQD ����� D$ ����� DE$
&� MXQFHD ����� D$ ����� D$
&� RFKUROHXFD ���� G$ ����� DEF%
&� SDXOLQD ���� EF$ ����� G%
&� LQFDQD ����� D$ ����� DEF$
&� VSHFWDELOLV ���� E$ ����� DEF%
&9��� �����
0pGLDV�VHJXLGDV�SRU�OHWUDV�LJXDLV�PLQ~VFXOD�QD�FROXQD�H�GH�PDL~VFXOD�QD�OLQKD��QmR�
GLIHUHP� HQWUH� VL� SHOR� WHVWH� /6'� )LVKHU� D� ��� GH� SUREDELOLGDGH�� 2V� GDGRV� IRUDP�
WUDQVIRUPDGRV�HP�ξݔ  ͳ�

&URWDOiULDV� VmR� HP� VXD� PDLRULD�� SODQWDV� FDUDFWHULVWLFDPHQWH� GH� FREHUWXUD�

XVDGDV� HP� HVTXHPDV� GH� URWDomR� GH� FXOWXUDV�� 2V� GDQRV� FDXVDGRV� SRU� 6�� VFOHURWLRUXP

SRGHUmR� LQWHUIHULU� QR� SRWHQFLDO� SURGXWLYR� H�� SULQFLSDOPHQWH�� UHGX]LU� RV� EHQHItFLRV� TXH�

HVWDV� SODQWDV� SRVVDP� SURSRUFLRQDU� DRV� VLVWHPDV�� &URWDOiULDV� VmR� XWLOL]DGDV� FRPR�

ILQDOLGDGH� GH� UHFXSHUDomR� GRV� DWULEXWRV� ItVLFRV� GR� VROR� H� GD� IHUWLOLGDGH� GR� VROR�� H�

WDPEpP� SRVVXL� JUDQGH� SRWHQFLDO� QR� PDQHMR� GDV� GRHQoDV� GH� SODQWDV� H� QR� PDQHMR� GH�

SRSXODomR�GH�SODQWDV�GDQLQKDV��(VWDV�SODQWDV�GH�FREHUWXUD�SRGHP�DXPHQWDU�D�DGLomR�GH�

PDWpULD� RUJkQLFD� VROR�� FRQVHTXHQWHPHQWH�� HVWLPXODU� R� GHVHQYROYLPHQWR� GH�PLFURIORUD�

DQWDJ{QLFD� TXH� SURSLFLD� R� FRQWUROH� ELROyJLFR� GH� SDWyJHQRV�� .OXWKFRXVNL� HW� DO�� �������
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UHODWDUDP�TXH�D�SDOKDGD�GH�VRMD�IDYRUHFH�D�SUROLIHUDomR�GH�6FOHURWLQLD�VFOHURWLRUXP��1R�

HQWDQWR� D� SDOKDGD� GH� %UDFKLDULD� VS�� FRQWHYH� D� SURJUHVVmR� GD� GRHQoD� HP� IHLMRHLUR�

�$,'$5� H� )(55(,5$�� ������� *|UJHQ� HW� DO�� �������� DYDOLDQGR� R� PDQHMR� GR� PRIR�

EUDQFR�GD�VRMD�FRP�SDOKDGD�GH�%UDFKLDULD�UX]L]LHQVLV�H�7ULFKRGHUPD�KDU]LDQXP µ����¶�

REVHUYRX�TXH�HVWH�PDQHMR�FRQWULEXLX�SDUD�PHQRU�LQFLGrQFLD�GD�GRHQoD��(P�iUHDV�TXH�IRL�

DVVRFLDGR� FRP� FRQWUROH� ELROyJLFR�� R� Q~PHUR� GH� HVFOHUyGLRV� SDUDVLWDGRV� SRU�

7ULFKRGHUPD�VSS��IRL�PDLRU�QD�SUHVHQoD�GH�SDOKDGD��

1R� VHJXQGR� HQVDLR� DOJXQV� UHVXOWDGRV� REWLGRV�� QmR IRUDP� HYLGHQWHV�

FRPSDUDGRV� DR� SULPHLUR H� WHUFHLUR�� SRU� LQIOXrQFLD� FOLPiWLFD�� $� EDL[D� LQFLGrQFLD� GD�

GRHQoD� HP�&�� LQFDQD RFRUUHX GHYLGR� DR� QmR� HVWDEHOHFLPHQWR� GR� SDWyJHQR� GXUDQWH� DV�

SULPHLUDV�KRUDV�DSyV�D� LQRFXODomR��SURYDYHOPHQWH� LQIOXHQFLDGD�SRU�IDWRUHV�DPELHQWDLV�

H� WDPEpP� SHOD�TXDOLGDGH�GR�LQyFXOR�QR�SDOLWR��(P�JHUDO��REVHUYD�VH� TXH�RV�YDORUHV�GH�

tQGLFHV� GH� GRHQoD� H� $$&3'� DSUHVHQWDP�VH PHQRUHV�� H� FRHILFLHQWHV� GH� YDULDo}HV�

HOHYDGRV �4XDGUR�����

2� H[SHULPHQWR IRL� FRQGX]LGR� HP� pSRFD� GR� DQR HP TXH� DV� WHPSHUDWXUDV

Pi[LPDV�DWLQJLUDP�YDORUHV�VXSHULRUHV D��� �& �)LJXUD�� $���GXUDQWH�RV�FLQFR�GLDV�DSyV�D�

LQRFXODomR H� FRP� XPD WHPSHUDWXUD�PpGLD� GH� ��� �& �)LJXUD� � %���� 6HJXQGR�$EDZL� H�

*URJDQ���������VRE WHPSHUDWXUD�DFLPD�GH����&�QmR�RFRUUH�GHVHQYROYLPHQWR�GR�PLFpOLR

GH�6��VFOHURWLRUXP��QHP R LQLFLR�GD�LQIHVWDomR�H�H[SDQVmR�GD�OHVmR� (P�FRQGLo}HV�LGHDLV�

GH� XPLGDGH� R� SDWyJHQR� SRGH� FRORQL]DU� WHFLGRV� VDGLRV� HQWUH� ��� H� ��� KRUDV� DSyV� D�

LQIHFomR� GR� WHFLGR� IORUDO� VHQHVFHQWH� (P� FRQGLo}HV� GHVIDYRUiYHLV� SULQFLSDOPHQWH� HP�

WHPSR�VHFR� R�SURJUHVVR�GD�GRHQoD�SRGH�VHU�UHWDUGDGR��SRLV�R�PLFpOLR�SRGH�SHUPDQHFHU�

YLiYHO� SRU� DWp ���� KRUDV� SRGHQGR� UHWRPDU� R� FUHVFLPHQWR� HP� FRQGLo}HV� LGHDLV�

�+$5,.5,6+1$1�H�'(/ 5Ë2��������

1HVWH� HVWXGR &�� DQDJ\URLGHV DSUHVHQWRX� RV�PHQRUHV� YDORUHV� GH� tQGLFH� GH�

GRHQoD� H� $$&3'�� SRUpP� QmR� GLIHULX� HP� UHODomR� D &�� JUDKDPLDQD�� &�� LQFDQD� H &��

MXQFHD�� 2V� YDORUHV� PDLV� DOWRV� FRUUHVSRQGHP� D� &�� SDXOLQD��&�� RFKUROHXFD�� R� TXH� IRL�

VHPHOKDQWH�DR�REVHUYDGR�QD�SULPHLUD�DYDOLDomR��VHQGR�TXH�D�PDLRULD� GDV�SODQWDV�GHVVDV�

HVSpFLHV� PRUUHX�� 2V� YDORUHV� PDLV� DOWRV� GH� PDVVD� GH� HVFOHUyGLRV� IRUDP� SDUD� &��

RFKUROHXFD��&��SDXOLQD��&��LQFDQD�H &��VSHFWDELOLV��LQGLFDQGR�TXH�HVVDV�HVSpFLHV�SRGHP�

DXPHQWDU�R�LQyFXOR�QD�iUHD�
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48$'52� ���� ,QFLGrQFLD�GH�SODQWDV� FRP� OHVmR� ����� tQGLFH�GH�GRHQoD�0F.LQQH\��
iUHD� DEDL[R�GD� FXUYD�GH�SURJUHVVR�GH�GRHQoD� �$$&3'���PDVVD�GH�
HVFOHUyGLRV� H� SODQWDV� PRUWDV� ���� HP� HVSpFLHV� GH� &URWDOiULD�
LQRFXODGDV� FRP� 6�� VFOHURWLRUXP�� VHJXQGR� HQVDLR�� 'RXUDGRV�� 06�
�����

(VSpFLHV
,QFLGrQFLD�GH�
SODQWDV�FRP
OHVmR����

ËQGLFH�GH�
GRHQoD�

0F.LQQH\
$$&3'

0DVVD GH�
HVFOHUyGLRV�

�J�

3ODQWDV�
0RUWDV�
���

&� DQDJ\URLGHV ����� E ���� D ����� D ���� DE ���� D
&� EUHYLIORUD ����� E ���� EF ������ FG ���� DE ��� D
&� JUDKDPLDQD ����� E ���� DEF ������ EFG ���� DE ��� D
&� LQFDQD ���� D ���� DE ������ DE ���� DEF ���� DE
&� MXQFHD ����� E ���� DE ������ DEF ���� D ���� DE
&� RFKUROHXFD ����� E ���� F ������ G ���� F ���� E
&� SDXOLQD ����� E ���� F ������ G ���� EF ���� E
&� VSHFWDELOLV ���� DE ���� EF ������ EFG ���� DEF ���� D

&9� ���� ���� ���� ��� �����

0pGLDV�VHJXLGDV�SHOD�PHVPD�OHWUD�QD�FROXQD��QmR�GLIHUHP�HQWUH�VL�SHOR�WHVWH�/6'�GH�
)LVKHU�D����GH�SUREDELOLGDGH��2V�GDGRV�GH�SRUFHQWDJHP�IRUDP� WUDQVIRUPDGRV� HP�
��� ���ඥݔȀͳͲͲ��RV�GHPDLV�GDGRV IRUDP�WUDQVIRUPDGRV�HP�ξݔ  ͳ�

'LDV�$SyV�D�,QRFXODomR

� � � � � � � � � � �� �� �� �� �� �� �� ��
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),*85$��� $�7HPSHUDWXUD�Pi[LPD��SDUWH�VXSHULRU�GD�ILJXUD� H�WHPSHUDWXUD�PtQLPD�
�LQIHULRU�GD�ILJXUD���%��WHPSHUDWXUD�PpGLD����GLDV�DSyV�D�LQRFXODomR�GRV�
WUrV�HQVDLRV� 'RXUDGRV��06�������

'LIHUHQWHPHQWH�GRV�HQVDLRV�DQWHULRUHV� R�WHUFHLUR�HQVDLR�FRQVLGHURX�SODQWDV�

PRUWDV� WRGDV� DV� SODQWDV� FRP� FDXOH� TXDEUDGR� QR� SRQWR� GH� LQRFXODomR�� 1HVWH� HQVDLR��

XWLOL]DUDP�VH GXDV�HVSpFLHV�TXH�RXWURUD�QmR�IRL�SRVVtYHO�XVi�ODV��&URWDODULD SDOOLGD�H &��

ODQFHRODWD��� DV� TXDLV� IRUDP� HQFRQWUDGDV� QD� UHJLmR� GH� ,WDTXLUDt� QR� HVWDGR� GR 0DWR�

*URVVR� GR� 6XO� PDV WDPEpP� HVWmR� GLVSHUVDV HP� WRGR� WHUULWyULR� QDFLRQDO� $V GXDV�

HVSpFLHV�DSUHVHQWDUDP�PRUWDOLGDGH�GH�������H�������� FRP SURGXomR�PpGLD�GH�����H���

$� %�
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HVFOHUyGLRV SRU� SODQWD�� UHVSHFWLYDPHQWH�� DSUHVHQWDQGR HVFOHUyGLRV� FRP�SHVR�PpGLR� GH�

������JUDPDV�SRU�HVFOHUyGLRV��2V�GDGRV�DSUHVHQWDGRV�QHVWH� WHUFHLUR�HQVDLR�FRQILUPDP

SDUWH�GRV�UHVXOWDGRV�DSUHVHQWDGRV�QRV�GRLV�DQWHULRUHV� FRP D�&��JUDKDPLDQD� PRVWUDQGR

UHVLVWrQFLD� TXDQGR� FRPSDUDGD jV GHPDLV FURWDOiULD�� 2V� GDGRV� GH� $$&3'� GD� &�

JUDKDPLDQD� IRUDP VLJQLILFDWLYDPHQWH� GLIHUHQWHV� SHOR� WHVWH� /6'� )LVKHU� ��� GH�

SUREDELOLGDGH HQWUH�WRGDV�DV�GHPDLV� 4XDQWR�j�WD[D�GH�PRUWDOLGDGH�DSHQDV�D�HVSpFLHV�&��

MXQFHD QmR�GLIHULX�HVWDWLVWLFDPHQWH�GD�&��JUDKDPLDQD �4XDGUR�����

$V�HVSpFLHV &��EUHYLIORUD�H &��LQFDQD DSUHVHQWDUDP�UHVXOWDGRV�YDULiYHLV�GRV�

GRLV� HQVDLRV� LQLFLDLV�� VHQGR� QHVWH� WHUFHLUR� HQVDLR� HVWDV� HVSpFLHV� WLYHUDP� XP� WD[D� GH�

PRUWDOLGDGH� DOWD�� FRPSDUDGD�� FRP� DV� DQWHULRUHV�� $QDOLVDQGR� WRGRV� RV� WUDWDPHQWRV��

REVHUYD�VH�D�PHVPD�WHQGrQFLD�SDUD�WRGDV�DV�HVSpFLHV��(VWDV�UHVSRVWDV�HVWmR�UHODFLRQDGDV�

FRP�R�PpWRGR�GH�DYDOLDomR�TXH�IRL�UHDOL]DGR��GLIHUHQWHPHQWH�SDUD�WD[D�GH�PRUWDOLGDGH��

2XWUR� IDWRU� TXH� SRGH� WHU� FRQWULEXtGR� SDUD� RV� DOWRV� tQGLFHV� GH� PRUWDOLGDGH�� IRUDP� jV�

FRQGLo}HV� FOLPiWLFDV�� 1R� SHUtRGR� GH� LQRFXODomR� H� DYDOLDo}HV�� UHJLVWUDUDP�VH�

WHPSHUDWXUDV� DPHQDV�� FRP� PpGLDV� GH� ���&�� ���� GH� XPLGDGH� UHODWLYD� GR� DU� H� FRP�

SUHFLSLWDomR�GH�����PP��(VWHV�IDWRUHV�SURSLFLDUDP�SDUD�TXH�DV�WHPSHUDWXUDV�QR�LQWHULRU�

GD�FDVD�GH�YHJHWDomR�SHUPDQHFHVVHP�LGHDLV�SDUD�R�GHVHQYROYLPHQWR�GR�SDWyJHQR��

48$'52 �� ÈUHD�DEDL[R GD�FXUYD�GH�SURJUHVVR�GH�GRHQoD��$$&3'���PRUWDOLGDGH�
���� HP� HVSpFLHV� GH� FURWDOiULD� LQRFXODGDV� FRP� 6�� VFOHURWLRUXP�
WHUFHLUR�HQVDLR��'RXUDGRV��06� �����

(VSpFLHV $$&3' 0RUWDOLGDGH����
&��DQDJ\URLGHV ������� EFG ����� G
&��EUHYLIORUD ������� G ������ G
&��JUDKDPLDQD ������ D ����� D
&��LQFDQD ������� EFG ����� G
&��MXQFHD ������ EF ����� DE
&��ODQFHRODWD ������� FG ����� G
&��RFKUROHXFD ������� FG ����� G
&��SDOOLGD ������� FG ����� G
&��SDXOLQD ������� EF ����� EF
&��VSHFWDELOLV ������� EFG ���� FG

&9 ��� ���� �����
0pGLDV�VHJXLGDV�SHOD�PHVPD�OHWUD�QD�FROXQD��QmR�GLIHUHP�HQWUH�VL�SHOR� WHVWH�/6'�
)LVKHU� ��� GH� SUREDELOLGDGH�� 2V� GDGRV� GH� SRUFHQWDJHP� IRUDP� WUDQVIRUPDGRV� HP�
��� ���ඥݔȀͳͲͲ��RV�GHPDLV�GDGRV IRUDP�WUDQVIRUPDGRV�HP�ξݔ  ͳ�

$� LQFLGrQFLD� GH� SODQWDV� LQRFXODGDV� FRP� IRUPDomR� GH� HVFOHUyGLRV� QD�

VXSHUItFLH�H�QR�VHX�LQWHULRU�IRL�DYDOLDGD�QR�WHUFHLUR�H[SHULPHQWR��&URWDODULD JUDKDPLDQD
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H�&�� MXQFHD�� DSUHVHQWDQGR PHQRU� LQFLGrQFLD� TXH� DV� GHPDLV� HVSpFLHV� �4XDGUR� ���� � $�

WHQGrQFLD� VHJXLX� SDUD� DV� GHPDLV� YDULiYHLV� H[FHWR� SDUD� D�PDVVD�PpGLD� GH HVFOHUyGLRV�

RQGH� &�� VSHFWDELOLV� REWHYH RV� HVFOHUyGLRV� GH� PDLRUHV� PDVVD�� ����� J�� GLIHUHQWH�

VLJQLILFDWLYDPHQWH�DSHQDV�GH�&��JUDKDPLDQD H�&��EUHYLIORUD�FRP ������H������ J� $OpP�

GH DSUHVHQWDUHP� DV� PDLRUHV� PDVVD� SRU� HVFOHUyGLR�� &�� VSHFWDELOLV REWHYH�VH� D� PDLRU�

PDVVD�WRWDO�GH�HVFOHUyGLR�MXQWDPHQWH�FRP�&��RFKUROHXFD��

48$'52� ����3ODQWDV� FRP�HVFOHUyGLRV� �����PDVVD�GH� HVFOHUyGLRV� �J��� Q~PHUR�GH�
HVFOHUyGLRV��PDVVD�SRU�HVFOHUyGLR�H�Q~PHUR�GH�HVFOHUyGLR�SRU�SODQWD�
HP� HVSpFLHV� GH� FURWDOiULD� LQRFXODGDV� FRP�6�� VFOHURWLRUXP�� WHUFHLUR�
HQVDLR��'RXUDGRV��06�������

(VSpFLHV
3ODQWDV�FRP�
HVFOHUyGLRV�

���

0DVVD�
WRWDO��J�

1~PHUR�GH�
HVFOHUyGLR

0DVVD�
HVFOHUyGLR�

�J�

1~PHUR�GH
HVFOHUyGLR ��
3ODQWD

&��DQDJ\URLGHV ���� E ����� EF ���� FG ����� DE ��� EFG
&��EUHYLIORUD ���� E ����� DE ���� FG ����� D ��� EFG
&��JUDKDPLDQD ���� D ����� D ���� D ����� D ��� D
&��LQFDQD ���� E ����� DE ���� EF ����� DE ��� EF
&��MXQFHD ���� D ����� DE ���� DE ����� DE ��� DE
&��ODQFHRODWD ���� E ����� EF ���� FG ����� DE ��� EFG
&��RFKUROHXFD ���� E ����� FG ���� G ����� DE ���� G
&��SDOOLGD ���� E ����� EF ���� FG ����� DE ��� FG
&��SDXOLQD ���� E ����� EF ���� FG ����� DE ��� EFG
&��VSHFWDELOLV ���� E ����� G ���� FG ����� E ���� G

&9��� ����� ���� ����� ���� �����
0pGLDV�VHJXLGDV�SHOD�PHVPD�OHWUD�QD�FROXQD��QmR�GLIHUHP�HQWUH�VL�SHOR� WHVWH�/6'�
)LVKHU� ��� GH� SUREDELOLGDGH�� 2V� GDGRV� GH� SRUFHQWDJHP� IRUDP� WUDQVIRUPDGRV� HP�
��� ���ඥݔȀͳͲͲ��RV�GHPDLV�GDGRV IRUDP�WUDQVIRUPDGRV�HP�ξݔ  ͳ�

3HORV� UHVXOWDGRV� DSUHVHQWDGRV� QRV� GLYHUVRV� HQVDLRV� H� VDEHQGR� TXH� RV�

PDWHULDLV�DSUHVHQWDP�SRSXODomR�KHWHURJrQHD��SRLV�HVWHV�QmR�SDVVDUDP�SRU�XPD�VHOHomR

JHQpWLFD� DOJXQV� VLQWRPDV� LQGLFDUDP SRVVtYHO YDULDELOLGDGH� JHQpWLFD� VHQGR�TXH� YiULDV�

HVSpFLHV� DSUHVHQWDUDP� SODQWDV� LVRODGDV� FRP� JUDX� GH� UHVLVWrQFLD DR� SDWyJHQR�� (VWD�

UHVLVWrQFLD�SRGHQGR�VHU� SUp�RX�SyV�IRUPDGD VHQGR�HOD� HVWUXWXUDO��IDWRUHV�GH�UHVLVWrQFLD�

ELRTXtPLFRV�� UHDomR� GH� KLSHUVHQVLELOLGDGH� RX� UHVLVWrQFLD� LQGX]LGD �$*5,26�� �����

�)LJXUD�����

8P�GRV�DJHQWHV�TXtPLFRV�HQYROYLGRV�QD�LQWHUDomR�SDWyJHQR�[�KRVSHGHLUR�p�

R� R[DODWR��$YDOLDQGR�RV�PHFDQLVPRV� ILVLROyJLFRV� GR� iFLGR� R[iOLFR� GXUDQWH� D� LQIHFomR�

SRU�6FOHURWLQLD�VFOHURWLRUXP��p�SRVVtYHO�REVHUYDU�TXH�D�H[SORVmR�R[LGDWLYD�p�VXSULPLGD�
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QD�SUHVHQoD�GR�R[DODWR�SURGX]LGR�SHOR�IXQJR��$�H[SORVmR�R[LGDWLYD�p�XPD�UHVSRVWD�GH�

GHIHVD� GD� SODQWD� DSyV� R� UHFRQKHFLPHQWR� GR� SDWyJHQR�� FRQGX]LQGR� j� UHDomR� GH�

KLSHUVHQVLELOLGDGH� �+5�� �5(6(1'(� HW� DO��� ������� /LQKDJHQV� PXWDQWHV� GH� 6��

VFOHURWLRUXP GHILFLHQWHV�QD�SURGXomR�GR�R[DODWR��IRUDP�LQFDSD]HV�GH�LQGX]LU�D�H[SORVmR�

R[LGDWLYD� HP� IHLMRHLUR� �3KDVHROXV� YXOJDULV��� QmR� FDXVDQGR� GRHQoD� �*2'2<� HW� DO��

������&(611$�HW�DO����������

),*85$��� 6LQWRPDV H� VLQDLV� HP� GLIHUHQWHV� HVSpFLHV� GH� FURWDOiULD LQRFXODGDV�
FRP 6FOHURWLQLD�VFOHURWLRUXP��$��&��LQFDQD��%���&� &��JUDKDPLDQD��
'��� (��� &�� MXQFHD�� )��� *� &�� SDXOLQD� H� +��� ,� &�� VSHFWDELOLV��
'RXUDGRV��06� �����

$ % &

' ( )

* + ,



ϯϬ

2V�DJHQWHV�FDXVDGRUHV�GH�GRHQoDV�FRPR�RV� IXQJRV� DWLYDP�XPD�UHVLVWrQFLD�

QD�SODQWD�TXH� p� FRQKHFLGD� FRPR� UHVLVWrQFLD� VLVWrPLFD� DGTXLULGD� �6$5���1R�HQWDQWR�� D�

UHVSRVWD� GHSHQGH� GR� SDWyJHQR� HQYROYLGR�� 3DUD� TXH� RFRUUD� 6$5�� D� LQIHFomR� LQLFLDO� p�

QHFHVViULD�UHVXOWDU�HP�OHV}HV�QHFUyWLFDV��GHFRUUHQWHV�GD�UHDomR�GH�KLSHUVHQVLELOLGDGH�GD�

SODQWD��SHOR�SUySULR�VLQWRPD�GD�GRHQoD�RX�SRU�DJHQWHV�TXtPLFRV� e�GH�VXPD�LPSRUWkQFLD�

FRQKHFHU�DV� LQWHUDo}HV��SDWyJHQR�[�KRVSHGHLUR��H�RV�PHFDQLVPRV�HQYROYLGRV��SDUD�TXH�

SRVVDPRV�LQIHULU�H�VXJHULU�TXDO�R�FDPLQKR�D�VHJXLU�HP�QRYRV�HQVDLRV���

9iULRV� SHVTXLVDGRUHV� FRQVWDWDUDP� R� GHVHQYROYLPHQWR� GH� VLQWRPDV�

VHPHOKDQWHV�DRV�FDXVDGRV�SHOR�SDWyJHQR�DSyV�D�DSOLFDomR�GH�iFLGR�R[iOLFR�RX�ILOWUDGRV�

GH�FXOWLYR�GR�IXQJR�FRQWHQGR�iFLGR�R[iOLFR��%$7(0$1�H�%((5��������0$5&,$12��

HW�DO���������&(611$�HW�DO����������$QWRQLR�HW�DO���������GHVHQYROYHUDP�R�PpWRGR�GR�

iFLGR� R[iOLFR� SDUD� WHVWDU� D� UHVLVWrQFLD� GH� SODQWD� D� 6FOHURWLQLD� VFOHURWLRUXP�� 7RGRV� RV�

WUDEDOKRV� UHDOL]DGRV� FRPSDUDQGR� HVWD� PHWRGRORJLD� FRP� RV� PpWRGRV� GH� LQRFXODomR�

WUDGLFLRQDLV�REWLYHUDP�UHVXOWDGRV�VHPHOKDQWHV��+h//(5��HW�DO����������(VWH�PHFDQLVPR�

GD� VHFUHomR�GR�R[DODWR� SHOR�SDWyJHQR�SRGH� UHDOoDU� D�YLUXOrQFLD�GH�6�� VFOHURWLRUXP��2�

R[DODWR�SRGH�IDYRUHFHU�DV�HQ]LPDV�VHFUHWDGDV�SHOR�IXQJR�GXUDQWH�D�LQYDVmR�GR�WHFLGR�GD�

SODQWD�FRPR�D�SROLJDODFWXURQDVH��TXH�WHP�DWLYLGDGH�Pi[LPD�HP�EDL[RV�S+��(OH�WDPEpP�

SRGH� VHU� GLUHWDPHQWH� Wy[LFR� jV� SODQWDV� KRVSHGHLUDV�� SHOD� VXD� EDL[D� DFLGH]� H� R� kQLRQ�

R[DODWR�SRGH�TXHODWL]DU�&D��� FRPSURPHWHQGR�D�IXQomR�GR�&D����HQIUDTXHFHQGR�D�SDUHGH�

FHOXODU�GD�SODQWD��%$7(0$1�H�%((5���������

$V�DOWHUQDWLYDV�XWLOL]DGDV�SDUD�R�GHVHQYROYLPHQWR�GH�SODQWDV�UHVLVWHQWHV�VmR�

R� XVR� GH� VHOHomR� JHQpWLFD�PHVPR� TXH� HVWD� WHQKD EDL[D� KHUGDELOLGDGH� H� HVWi UHVWULWD� D�

JHQyWLSRV�TXH�DSUHVHQWDP DSHQDV�UHVLVWrQFLD�SDUFLDO��9821* HW DO���������-8/,$77,

HW� DO��� ������ H� R� GHVHQYROYLPHQWR� GH� SODQWDV� WUDQVJrQLFDV� TXH� SRVVDP VHU� FDSD]HV� GH�

GHJUDGDU� R� iFLGR� R[iOLFR� XVDQGR� RV� JHQHV� R[R TXH� FRGLILFDP� SDUD� D� HQ]LPD� R[DODWR�

R[LGDVH�H�GR�JHQH�R[GF TXH�FRGLILFD�SDUD�D�HQ]LPD�R[DODWR�GHVFDUER[LODVH��/(9,1(�HW�

DO���������.(6$5:$1,�HW�DO�� ������'21$/'621�HW�DO����������

$YDOLDomR�GD�PHWRGRORJLD�GH�LQRFXODomR�FRP�IORUHV�FRORQL]DGDV

1RV�4XDGURV� � H� � HQFRQWUDP�VH� RV� UHVXOWDGRV� GR� HQVDLR� GH� DYDOLDomR� GH�

LQRFXODomR�GH�IROKDV�GHVWDFDGDV�GH�&��DQDJLUR\GHV���1mR�VH�REVHUYRX�GLIHUHQoDV�HQWUH�D�

LQRFXODomR� QD� IDFH� DED[LDO� RX� QD� IDFH� DGD[LDO� GDV� IROKDV�� H[FHWR� SDUD� D� SULPHLUD�

DYDOLDomR� FRP� SpWDODV� H[SRVWDV� SRU ��� K� D� 6�� VFOHURWLRUXP�� 1D� ~OWLPD DYDOLDomR�� D�
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LQRFXODomR� FRP� GLVFR� GH�PLFpOLR� DSUHVHQWRX� R� YDORU�PDLV� DOWR�� VHJXLGRV� SRU� IROtRORV�

LQRFXODGRV�FRP�IORUHV�FRP��� K�H��� K�GH�LQFXEDomR�FRP�PLFpOLR��UHVSHFWLYDPHQWH��2V�

YDORUHV�PDLV�EDL[RV�FRUUHVSRQGHP�D�R�WUDWDPHQWR�GH��� K�H��� K�GH�LQFXEDomR��Mi�TXH�QR�

WUDWDPHQWR�GH��� K��R�PLFpOLR�DLQGD�WLQKD�WHFLGR�QXWULWLYR�GD�IORU�H�FRPHoRX�D�FRORQL]DU�

D�IROKD�Vy�XP�WHPSR�GHSRLV� H�QR�WUDWDPHQWR�GH��� K�Mi�WLQKD�FRPHoDGR D�IRUPDomR�GH�

HVFOHUyGLRV�QDV�IORUHV�

48$'52�����ÈUHD�IROLDU�OHVLRQDGD������HP�IROKDV�GHVWDFDGDV�H�LQRFXODGDV�FRP�IORUHV��
HP� IXQomR� GR� WHPSR� GH� H[SRVLomR� GDV� IORUHV� D� 6�� VFOHURWLRUXP H� FRP�
GLVFR�GH�PLFpOLR��QDV�IDFHV�DED[LDO�H�DGD[LDO�GDV�IROKDV��'RXUDGRV��06�
�����

7UDWDPHQWR
',$�� ',$��

$GD[LDO $ED[LDO $GD[LDO $ED[LDO
��+,) ���� DEF$ ���� EF$ ���� E ���� E
��+,) ���� EF$ ���� D$ ���� D ���� D
��+,) ���� F$ ���� DE$ ���� D ���� DE
��+,) ���� DE$ ���� D% ���� DE ���� DE
'LVFR�GH�0LFpOLR ���� EF$ ���� D$ ���� D ���� DE

&9��� ����� �����

7UDWDPHQWR
',$�� ',$��

$GD[LDO $ED[LDO $GD[LDO $ED[LDO
��+,) ���� F ���� E ���� F$ ���� D%
��+,) ���� DE ���� D ���� DE$ ���� D$
��+,) ���� DE ���� DE ���� DE$ ���� D$
��+,) ���� F ���� D ���� FG$ ���� D$
'LVFR�GH�0LFpOLR ���� D ���� D ����� D$ ���� D$

&9��� ���� ����
0pGLDV� VHJXLGDV� SRU� OHWUDV� LJXDLV�PLQ~VFXOD� QD� FROXQD� H� GH�PDL~VFXOD� QD� OLQKD� SDUD�
FDGD� GLD� GH� DYDOLDomR�� QmR� GLIHUHP� HQWUH� VL� SHOR� WHVWH� /6'� )LVKHU� D� ��� GH�

SUREDELOLGDGH��2V�GDGRV�GH�SRUFHQWDJHP�IRUDP�WUDQVIRUPDGRV�HP���� ���ඥݔȀͳͲͲ�

2V�PDLRUHV�YDORUHV�GH�$$&3'�FRUUHVSRQGHP�DR� WUDWDPHQWR�FRP�GLVFR�GH�

PLFpOLR��GH����H����KRUDV��H�RV�PHQRUHV�YDORUHV�FRUUHVSRQGHP�DR�WUDWDPHQWR�GH����H����

KRUDV�GH�H[SRVLomR��1R�WUDWDPHQWR�GH����K QmR�VH�REVHUYRX�IRUPDomR�GH�HVFOHUyGLRV��2�

XVR�GHVWD�PHWRGRORJLD�SRGHUi�IDFLOLWDU�RV�WHVWHV�GH�UHVLVWrQFLD�FRP�GLYHUVDV�HVSpFLHV�H�

WDPEpP�PRVWUD�TXH�PHVPR�DSyV�D�IORU� LQIHFWDGD�SHOR�IXQJR�H�HP�DOJXP�FDVR�TXDQGR�

RFRUUH� XPD� TXHGD� QDWXUDO� GDV� PHVPDV�� HVWDV� SRGHP� HQWUDU� HP� FRQWDWR� FRP� D� IDFH�

DGD[LDO� GDV� IROKDV� FDXVDQGR� XPD� LQIHFomR� QD� SODQWD�� *DUFLD� H� -XOLDWWL� ��������

WUDEDOKDQGR�FRP�LQRFXODomR�GH�yUJmRV�GHVWDFDGRV�H�QD�SODQWD��SDUD�DYDOLDU�JHQyWLSRV�GH�

VRMD� REWLYHUDP� XPD� FRUUHODomR� VLJQLILFDWLYD� HQWUH� DV� GXDV PHWRGRORJLDV�� 2V� DXWRUHV�
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GHVWDFDUDP� TXH� FRP� HVWH� PpWRGR�� GD� IROKD� GHVWDFDGD�� SRGH�VH� HVWXGDU� D� UHDomR� GH�

JHQyWLSRV��FRP�HFRQRPLD�GH�WHPSR��HVSDoR�H�PDWHULDO��FRPSDUDQGR�VH�FRP�R�PpWRGR�GH�

LQRFXODomR� QD� SODQWD��8P�PpWRGR� HIHWLYR�� IiFLO�� HFRQ{PLFR� H� TXH� SRVVD� VHU� UHSHWLGR��

SHUPLWH�LGHQWLILFDU�UHVLVWrQFLD�DR�PRIR�EUDQFR��$�HIHWLYLGDGH�GR�PpWRGR�GH�LQRFXODomR

GHSHQGH�GD�LGDGH�GD�SODQWD�H�yUJmR�LQRFXODGR��DJUHVVLYLGDGH�GR�SDWyJHQR�LQRFXODGR��VH�

p�PLFpOLR�RX�DVFyVSRURV�TXH�VmR� LQRFXODGRV��GR�PpWRGR�GH� LQRFXODomR��TXDQWLGDGH�GH�

LQRFXOR�� GXUDomR� GR� FRQWDWR� HQWUH� R� LQRFXOR� H� D� SODQWD�� WHPSR� GH� FUHVFLPHQWR� GR�

SDWyJHQR�QD�SODQWD��DYDOLDomR�GR�FXPSULPHQWR�GD�OHVmR��DYDOLDomR�GH�LQFLGrQFLD�YHUVXV�

VHYHULGDGH��WHPSR�HQWUH�LQRFXODomR�H�LQtFLR�GD�DYDOLDomR��6,1*+�H�7(5È1��������

48$'52� � ��� ÈUHD� DEDL[R� GD� FXUYD� GH� SURJUHVVR� GH� GRHQoD� �$$&3'�� H�PDVVD� GH�
HVFOHUyGLRV��HP�IROKDV�GHVWDFDGDV�H�LQRFXODGDV�FRP�IORUHV��HP�IXQomR�
GR� WHPSR� GH� H[SRVLomR� GDV� IORUHV� D 6�� VFOHURWLRUXP� H� FRP� GLVFR� GH�
PLFpOLR��QDV�IDVHV�DED[LDO�H�DGD[LDO�GDV IROKDV��'RXUDGRV��06�������

7UDWDPHQWRV
$$&3' 0DVVD�GH�(VFOHUyGLRV��J�

$GD[LDO $ED[LDO $GD[LDO $ED[LDO
7HVWHPXQKD ��� D$ ��� D$ ��� D$ ��� E$
��+,) ���� E$ ����� E$ ��� F$ ��� D%
��+,) ����� F$ ����� F$ ��� E$ ��� D$
��+,) ����� F$ ����� EF$ ��� E$ ��� D$
��+,) ����� F$ ����� EF$ ��� E$ ��� D$
'LVFR�GH�0LFpOLR ����� F$� ����� F$ ��� D$ ��� E$

&9��� ���� ����
0pGLDV� VHJXLGDV�SRU� OHWUDV� LJXDLV�PLQ~VFXOD�QD� FROXQD�H�GH�PDL~VFXOD�QD� OLQKD�SDUD�
FDGD�YDULiYHO��QmR�GLIHUHP�HQWUH�VL�SHOR� WHVWH�/6'�)LVKHU�D����GH�SUREDELOLGDGH��2V�

GDGRV�IRUDP�WUDQVIRUPDGRV�HP�ξݔ  ͳ�

2V�WHFLGRV�GDV�IORUHV�DWXDP�FRPR�IRQWH�GH�HQHUJLD�SDUD�TXH�R�SDWyJHQR�VHMD�

FDSD]� GH� LQIHFWDU� RV� WHFLGRV� VDGLRV�� FRPR� IUXWDV� H� IROKDV�� 2V� DVFyVSRURV� GH� 6��

VFOHURWLRUXP�QmR�FRQVHJXHP�LQIHFWDU�WHFLGR�VDGLR�VHP�XPD�IRQWH�H[yJHQD�GH�QXWULHQWHV�

�$%$:,� H�*52*$1���������1R�FDPSR�� DV� IORUHV� LQIHVWDGDV� FRP�DVFyVSRURV SRGHP�

FDLU�VREUH�DV�IDFHV�DGD[LDLV�GDV�IROKDV�H�DVVLP�RFRUUHU�j�LQIHFomR�DWUDYpV�GHVVDV�IORUHV�

+R\WH��������GXUDQWH�SHVTXLVD�GH�FDPSR�GRLV�SRPDUHV�NLZLV�REVHUYRX�XPD�

FRUUHODomR�HQWUH�WHFLGRV�IORUDLV�DGHULGRV��H�R�GHVHQYROYLPHQWR�GD�GRHQoD��$�LQFLGrQFLD�

GH� IUXWRV� GRHQWHV� H� FLFDWUL]HV� GH� IUXWRV� IRUDP� VLJQLILFDWLYDPHQWH� UHGX]LGDV� TXDQGR�RV�

WHFLGRV�IORUDLV�IRUDP�ILVLFDPHQWH�UHPRYLGRV�DSyV�D�TXHGD�GH�SpWDODV��2V�GDGRV�VXJHUHP�

TXH�RV�WHFLGRV�IORUDLV�VmR�SURQWDPHQWH�FRORQL]DGRV�SHORV�DVFyVSRURV�GH�6��VFOHURWLRUXP
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GXUDQWH� R� SHUtRGR� GH� IORUHVFLPHQWR� D� GRHQoD� VXUJH� GLUHWDPHQWH� GD� LQIHFomR� PLFHOLDO�

RULJLQDGD�QRV�WHFLGRV�IORUDLV�DGHULGRV D�SDUWLU�GD�JHUPLQDomR�GR�DVFyVSRUR�QD�VXSHUItFLH�

GRV�WHFLGRV�IORUDLV��

$WDOODK�H�-RKQVRQ ��������WDPEpP�REVHUYDUDP�TXH�D�UHPRomR�GD�IORU�DQWHV�

GD� VXD� TXHGD�� UHGX]LX� GUDVWLFDPHQWH� D� LQFLGrQFLD� GD� GRHQoD� HP� FRPSDUDomR� FRP� DV�

SODQWDV�GH�EDWDWD�QmR�IRUDP�UHPRYLGDV� 'R�PHVPR�PRGR��D�SUHVHQoD�GH�DVFyVSRURV HP�

SpWDODV�GH�IORUHV�GH�FDQROD�IRL�SRVLWLYDPHQWH�FRUUHODFLRQDGD�FRP�D�LQIHVWDomR�GH�SpWDODV�

HP�FRQGLo}HV�IDYRUiYHLV�SDUD�D�LQIHFomR��785.,1*721�H�0255$//���������<RXQJ�

H�:HUQHU�������� WUDEDOKDQGR�FRP�SODQWDV�GH�OLQKDJHP DSHWiODV�GH %��QDSXV�H FRP�VXD�

LVRJrQLFD� TXH�SURGX]LD�SpWDODV�QRUPDLV�REVHUYDUDP TXH�SODQWDV�DSpWDODV QmR�HYLWRX�D�

LQIHFomR�FRPSOHWDPHQWH�� SURYDYHOPHQWH�SRUTXH� SURGX]LX� DOJXPDV�SpWDODV�� H� DV� OHV}HV�

IRUDP� LQLFLDGDV� D� SDUWLU� GH� HVWDPHV� DGHULGRV�� 1mR� KRXYH� GLIHUHQoDV� HQWUH� DV� GXDV�

OLQKDJHQV��QR�HQWDQWR�DLQGD�VH�EXVFD�HVWDELOLGDGH�JHQpWLFD�SDUD�FRQIHULU�FDUDFWHUL]D�GH�

H[FOXVmR� GH� SpWDOD� (VWD� FDUDFWHUtVWLFD� IXQFLRQD� FRPR� PHFDQLVPRV� GH� HVFDSH� SDUD�

FRQWURODU�D�GRHQoD�

(P VRMD� &OLQH� H� -DFREVHQ� ������� DYDOLDUDP GLIHUHQWHV� PpWRGRV�� FRP�

VXVSHQVmR� GH� DVFyVSRURV� H� FRP� LQRFXODomR� GH� FHQRXUD� LQIHVWDGD�� H� D� LQRFXODomR� FRP�

SpWDODV� LQIHFWDGDV�FRP�R�IXQJR�H�FRORFDGDV�QR�VHJXQGR�Qy�GDV�SODQWDV�H� UHPRYLGD����

KRUDV�GHSRLV��REVHUYDUDP�GLIHUHQoDV�QD�UHVLVWrQFLD�GH ���FXOWLYDUHV�GH�VRMD� $ UHPRomR�

SUHFRFH�GR�LQyFXOR�GR�VHJXQGR�Qy�GD�SODQWD�SRGH�UHGX]LU�D�VHYHULGDGH GD�GRHQoD� (P

SODQWDV� FRP� IORUHV� LQRFXODGDV� FRP� DVFyVSRURV� GH�6�� VFOHURWLRUXP� IRL REVHUYDGD DOWD�

LQFLGrQFLD�GH�GRHQoD��HQWUHWDQWR QmR�KRXYH�GLIHUHQoDV�VLJQLILFDWLYDV�HQWUH�DV�FXOWLYDUHV��

.XOO� HW� DO�� ������� XWLOL]DUDP� WUrV�PpWRGRV� GH� LQRFXODomR�� R�PpWRGR� GD� LQRFXODomR� GH�

FRWLOpGRQHV��R� WHVWH�GR�FDQXGR��RQGH�R�PLFpOLR�GR�IXQJR�p�IL[DGR�QR�iSLFH�FRUWDGR�GD�

SODQWD�� H� R�PpWRGR� GD� IROKD� GHVWDFDGD� HP�TXH� VmR� FRUWDGDV� DV� IROKDV�PDLV� QRYDV� H� R�

PLFpOLR�GR�IXQJR�p�IL[DGR�QD�LQVHUomR�GR�SHFtROR�FRP�R�FDXOH� HP�SODQWDV�GH�IHLMmR��H

REVHUYDUDP� TXH� R� PpWRGR� GD� IROKD� GHVWDFDGD� QmR� FRUUHODFLRQRX� FRP� RV� GHPDLV�

PpWRGRV� GLIHUHQWHPHQWH�GRV�UHVXOWDGRV�DSUHVHQWDQGR�SDUD�D�FXOWXUD�GD�VRMD�

*DUJ�HW�DO����������WHVWDQGR�LQRFXODomR��GH�6��VFOHURWLRUXP HP����JHQyWLSRV�

GH� %UDVVLFD� QDSXV� XVDQGR� PLFpOLR� PDFHUDGR� ����� IUDJPHQWRV� PLFHOLDLV� �� P/�� VRE�

FRQGLo}HV� DPELHQWDLV� FRQWURODGDV�� REVHUYDUDP� GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH� RV�

JHQyWLSRV� GH�%�� QDSXV��$V� UHVSRVWDV� GRV� JHQyWLSRV� HQWUH� WUrV�PpWRGRV� GH� LQRFXODomR�

IRUDP�FRUUHODFLRQDGDV�VLJQLILFDWLYDPHQWH�H�SRVLWLYDPHQWH��R�TXH�LQGLFRX�TXH�HVWH�WHVWH�
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SRGH�VHU�DSOLFDGR�FRP�VXFHVVR�SDUD�REWHU�UHVXOWDGRV�HP�WHPSR PHQRU��FRPSDUDGRV�FRP�

RV�GHPDLV�

$ XWLOL]DomR�GH�DVFyVSRURV�FRPR�PpWRGR�GH�LQRFXODomR��QmR�p�FRPXP�SHOD�

GLILFXOGDGH� GH� REWr�ORV� H� R� UHVXOWDGR� QHP� VHPSUH� VHUHP� EHP� VXFHGLGRV�� 3RU� LVVR�� D�

LQRFXODomR� FRP� DVFyVSRUR� QmR� H� PXLWR� XWLOL]DGD� FRPR� XPD� WpFQLFD� GH� LQRFXODomR�

�.8//� HW� DO��� ������ 6HJXQGR� $EDZL� H� *URJDQ� �������� R� VXFHVVR� GRV� PpWRGRV� GH�

LQRFXODomR� GHSHQGH� GD� YDULDELOLGDGH� GRV� LVRODGRV� GR� IXQJR� H� GD� VHQVLELOLGDGH� GR�

SDWyJHQR� jV� DOWDV� WHPSHUDWXUDV�� (OH� DYDOLRX� R� FUHVFLPHQWR� GR� PLFpOLR� HP� GLIHUHQWHV�

WHPSHUDWXUDV�H�RV�UHVXOWDGRV�IRUDP�TXH�R�FUHVFLPHQWR�PLFHOLDO�p�yWLPR�HQWUH���� ���&��H�

TXH� DFLPD� GH� ���&� QmR� RFRUUH� GHVHQYROYLPHQWR� GR� PLFpOLR�� (P� IROKDV� GHVWDFDGDV�

LQRFXODGDV� FRP� IXQJR�� QmR� RFRUUHX� OHVmR� FRP� WHPSHUDWXUDV� DFLPD� GH� ���&�� $�

WHPSHUDWXUD� H� D� XPLGDGH� WrP HIHLWRV VLJQLILFDWLYRV QD� IRUPDomR� GH� DSRWpFLRV�

JHUPLQDomR�GH�HVSRURV�H�QD�LQLFLDomR�GD�LQIHFomR�H�H[SDQVmR�GD�OHVmR�



ϯϱ

&21&/86®(6

2V�UHVXOWDGRV�REWLGRV�QHVWD�SHVTXLVD�SHUPLWHP FRQFOXLU�

�� 'DV� HVSpFLHV� GH� FURWDOiULD DYDOLDGDV�� WRGDV SRGHP� VHU� FRQVLGHUDGDV�

VXVFHWtYHLV�D�6��VFOHURWLRUXP� HQWUHWDQWR�D�&��JUDKDPLDQD H[LEH PDLRU�WROHUkQFLD�TXH�DV�

GHPDLV�HVSpFLHV��

�� &URWDODULD� EUHYLIORUD�� PHVPR� FRP� PRUWH� GH� DOJXPDV� SODQWDV�� DLQGD�

FRQWLQXRX�VHX GHVHQYROYLPHQWR QR�SULPHLUR�HQVDLR��1RV�GHPDLV�HQVDLRV�H�HP�FRQGLo}HV�

yWLPDV�SDUD�R�SDWyJHQR��DSUHVHQWRX�DOWD�VXVFHWLELOLGDGH�

�� $V� HVSpFLHV &URWDODULD� SDXOLQD�� &�� JUDKDPLDQD�� &�� DQDJLUR\GHV�� &��

VSHFWDELOLV��&��MXQFHD�H�&��ODQFHRODWD DSUHVHQWDUDP�SODQWDV�FRP�VLQWRPDV GH�UHVLVWrQFLD�

j�6��VFOHURWLRUXP��FRP�SRWHQFLDO�SDUD�VHOHomR�FRP�WHVWH�GH�SURJrQLH�

�� 1D� PHWRGRORJLD� GH� LQRFXODomR� GH� IROKDV� FRP� IORUHV� FRORQL]DGDV�� Ki�

QHFHVVLGDGH� GH� ��� D� ��� KRUDV� GH� LQFXEDomR� GDV� IORUHV�� MXQWR� DR� IXQJR�� SDUD� HILFLHQWH�

LQRFXODomR�GDV�IROKDV�

�



ϯϲ

5()(5Ç1&,$6�%,%/,2*5È),&$6

$*5,26��*��1��3ODQW�SDWKRORJ\�����HG��1HZ�<RUN��$FDGHPLF�3UHVV������������S�

$,'$5��+���)(55(,5$��3��5��&��$SUHVHQWDomR�� ,Q�5HXQLmR�1DFLRQDO�GH�3HVTXLVD�GH�
)HLMmR��(PEUDSD�&13$)��$QDLV��'RFXPHQWRV����� �����

$17Ð1,2��5��3���6$1726��-��%���628=$��7��3���&$51(,52��)��)��*HQHWLF�FRQWURO�
RI� WKH� UHVLVWDQFH� RI� FRPPRQ� EHDQ� WR� ZKLWH� PROG� XVLQJ� WKH� UHDFWLRQ� WR� R[DOLF� DFLG��
*HQHWLFV�DQG�0ROHFXODU�5HVHDUFK��5LEHLUmR�3UHWR��Y�����Q�����S����������������

$7$//$+�� =��.��� -2+1621��'��$��'HYHORSPHQW� RI� 6FOHURWLQLD� VWHP� URW� LQ� SRWDWR�
ILHOGV�LQ�6RXWK�&HQWUDO�:DVKLQJWRQ��3ODQW�'LVHDVH��6DLQW�3DXO���Y�����S������ ����������

$%$:,�� *�� 6��� *52*$1�� 5�� *�� 6RXUFH� RI� SULPDU\� LQRFXOXP� DQG� HIIHFWV� RI�
WHPSHUDWXUH� DQG� PRLVWXUH� RQ� LQIHFWLRQ� RI� EHDQV� E\� :KHW]HOLQLD� VFOHURWRULXP��
3K\WRSKDWRORJ\��6DLQW�3DXO��Y������Q�����S����������������

%$7(0$1�� '�� )��� %((5�� 6�� 9�� 6LPXOWDQHRXV� SURGXFWLRQ� DQG� V\QHUJLVWLF� DFWLRQ� RI�
R[DOLF� DQG� DFLG� DQG� SRO\JDODFWXURQDVH� GXULQJ� SDWKRJHQHVLV� RI� 6FOHURWLXP� UROIVLL��
3K\WRSDWKRORJ\� 6DLQW�3DXO��Y������S�����±����������

%2/721��0��'���7+200$��%��3�� 1(/621��%��'� 6FOHURWLQLD�VFOHURWLRUXP �/LE���GH�
%DU\�� ELRORJ\� DQG� PROHFXODU� WUDLWV RI� D� FRVPRSROLWDQ� SDWKRJHQ�� 0ROHFXODU� 3ODQW�
3DWKRORJ\��/RQGRQ��Y�����Q�����S�������������

&(661$�� 6�� *��� 6($56�� 9�� (��� ',&.0$1�� 0�� %��� /2:�� 3�� 6�� 2[DOLF� DFLG�� D�
SDWKRJHQLFLW\�IDFWRU� IRU�6FOHURWLQLD�VFOHURWLRUXP�� VXSSUHVVHV� WKH�R[LGDWLYH�EXUVW�RI� WKH�
KRVW�SODQW��3ODQW�&HOO��:DWHUEXU\��Y������Q������S�������������������

&+$9(6��*��0��(VWXGRV�VREUH�6FOHURWLQLD�VFOHURWLRUXP��/LE���GH�%DU\��([SHULHQWLDH��
9LoRVD��Y�����Q��������������S�

&/$5.621�� -�� 3��� 3+(/36�� .��� :+,336�� -�� 0��� <281*�� &�� 6��� 60,7+�� -�� $����
:$7/,1*�� 0�� )RUHFDVWLQJ� 6FOHURWLQLD� GLVHDVH� RQ� OHWWXFH�� 7RZDUG� GHYHORSLQJ� D�
SUHGLFWLRQ�PRGHO�IRU�FDUSRJHQLF�JHUPLQDWLRQ�RI�VFOHURWLD��3K\WRSDWKRORJ\��6DLQW�3DXO�
Y������Q������S����������������

&/,1(�� 0�� 1��� -$&2%6(1�� %�� -�� 0HWKRGV� IRU� HYDOXDWLQJ� VR\EHDQ� FXOWLYDUV� IRU�
UHVLVWDQFH� WR� 6FOHURWLQLD� VFOHURWLRUXP�� 3ODQW� 'LVHDVH�� 6DLQW� 3DXO� Y�� ���� S�� ���������
�����

&21$%� �&RPSDQKLD� 1DFLRQDO� GH� $EDVWHFLPHQWR��� $FRPSDQKDPHQWR� GD� 6DIUD�
%UDVLOHLUD�*UmRV��6DIUD��������� 7HUFHLUR�/HYDQWDPHQWR��%UDVtOLD��Y�����Q����S���������
������ 'LVSRQtYHO� HP��KWWS���ZZZ�FRQDE�JRY�EU�2ODOD&06� XSORDGV� DUTXLYRV�
��B��B��B��B��B��B EROHWLPBJUDRVB GH]HPEURB�����SGI!� $FHVVR�HP��B���MDQ�������

&267$�� -�� /�� 6��� 6,/9(,5$�� 3�� 0�� ,QIOXrQFLD� GRV� PpWRGRV� GH� SUHSDUR� GR� VROR� H�
URWDomR�GH� FXOWXUDV�QD�RFRUUrQFLD�GH�SRGULG}HV� UDGLFXODUHV�GH� IHLMRHLUR��)LWRSDWRORJLD�
%UDVLOHLUD��%UDVtOLD��Y������S������������



ϯϳ

'(9(&&+,�� 0�� )��� 3,5$1,�� -�� 5��� 0(/2�'(�3,11$�� *�� )�� $�� &RPSDUDWLYH� OHDI�
DQDWRP\� DQG� PRUSKRORJ\� RI� VRPH� %UD]LOLDQ� VSHFLHV� RI� &URWDODULD� /�� �/HJXPLQRVDH��
3DSLOLRQRLGHDH��&URWDODULHDH���$FWD�%RWDQLFD�%UDVLOLFD��%HOR�+RUL]RQWH��Y������Q�����S��
��������������

'21$/'621�� 3�� $��� $1'(5621�� 7��� /$1(�� %�� *��� '$9,'621�� $�� /���
6,0021'6�� '�� +�� 6R\EHDQ� SODQWV� H[SUHVVLQJ� DQ� DFWLYH� ROLJRPHULF� R[DODWH� R[LGDVH�
IURP� WKH� ZKHDW� JI����� �JHUPLQ�� JHQH� DUH� UHVLVWDQW� WR� WKH� R[DODWH�VHFUHWLQJ� SDWKRJHQ�
6FOHURWLQLD� VFOHURWLRUXP��3K\VLRORJLFDO�DQG�0ROHFXODU�3ODQW�3DWKRORJ\� $PVWHUGDP�
Y������Q�����S�����±����������

)(55(,5$�� '�� )�� 6LVYDU�� D� FRPSXWHU� VWDWLVWLFDO� DQDO\VLV� V\VWHP�� &LrQFLD� 	�
$JURWHFQRORJLD��/DYUDV��Y������Q�����S������������������

*$5&,$�� -��0���.$:$.,7$��.�� 0,2772��6��7��6���628=$��0��&��GH��2�JrQHUR�
&URWDODULD�/���/HJXPLQRVDH��)DERLGHDH��&URWDODULHDH��QD�3ODQtFLH�GH�,QXQGDomR�GR�$OWR�
5LR�3DUDQi��%UDVLO��5HYLVWD�%UDVLOHLUD�GH�%LRFLrQFLDV��3RUWR�$OHJUH��Y������Q�����S������
����������

*$5&,$ 5�� $�� -8/,$77,�� )�� &�� $YDOLDomR� GD� UHVLVWrQFLD� GD� VRMD� D� 6FOHURWLQLD�
VFOHURWLRUXP HP� GLIHUHQWHV� HVWiGLRV� IHQROyJLFRV� H� SHUtRGRV� GH� H[SRVLomR� DR� LQRFXOR��
7URSLFDO�3ODQW�3DWKRORJ\��%UDVtOLD��Y������Q�����S����������������

*$5*�� +��� /,�� +��� 6,9$6,7+$03$5$0�� .��� .82�� -��� %$5%(77,�� 0�� 7KH�
LQIHFWLRQ�SURFHVVHV�RI�6FOHURWLQLD�VFOHURWLRUXP LQ�FRW\OHGRQ�WLVVXH�RI�%UDVVLFD�QDSXV LV�
DIIHFWHG� LQ� D� WROHUDQW� JHQRW\SH��$QQDOV�RI�%RWDQ\��/RQGRQ��Y�� �����Q�� ��� S�� ���������
�����

*È63(5,��$��&��� 35(67(6��$��0���&267$0,/$1��/��0��5HDomR�GH� FXOWLYDUHV� GH�
VRMD� j� SRGULGmR� YHUPHOKD� GD� UDL]� FDXVDGD� SRU� )XVDULXP� VRODQL I�� VS�� JO\FLQHV��
)LWRSDWRORJLD�%UDVLOHLUD��%UDVtOLD�Y������Q�����S�����������������

*2'2<�� *��� 67($'0$1�� -�� 5��� ',&.0$1��0�� %��� '$0�� 5�� 8VH� RI� PXWDQWV� WR�
GHPRQVWUDWH� WKH� UROH� RI� R[DOLF� DFLG� LQ� SDWKRJHQLFLW\� RI� 6FOHURWLQLD� VFOHURWLRUXP RQ�
3KDVHROXV� YXOJDULV��3K\VLRORJLFDO� DQG�0ROHFXODU�3ODQW�3DWKRORJ\��(DVW� /DQVLQJ�� Y�
����Q�����S����������������

*g5*(1��&��$���/2%2�-81,25��0���6,/9(,5$�1(72��$��1���&$51(,52��/��&���
5$*$*1,1��9��$��&RQWUROH�GR�PRIR�EUDQFR�FRP�SDOKDGD�H�7ULFKRGHUPD�KDU]LDQXP
�����HP�VRMD��3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y������Q������S�������������
�����

+$5,.5,6+1$1�� 5��� '(/� 5Ë2�� /�� (�� ,QIOXHQFH� RI� WHPSHUDWXUH�� UHODWLYH� KXPLGLW\��
DVFRVSRUH� FRQFHQWUDWLRQ�� DQG� OHQJWK�RI�GU\LQJ�RI� FRORQL]HG�GU\�EHDQ� IORZHUV�RQ�ZKLWH�
PROG�GHYHORSPHQW��3ODQW�'LVHDVH��6DLQW�3DXO��Y������Q�����S����������������

+2<7(��6��7KH�UROH�RI�DGKHULQJ�IORUDO� WLVVXHV�LQ�VFOHURWLQLD�GLVHDVH�RI�NLZLIUXLW� 1HZ�
=HDODQG�3ODQW�3URWHFWLRQ� &KULVWFKXUFK� Y������S����������������

+h//(5�� *�� &��� -$&&28'� ),/+2�� '�� 6��� 3,(55(�� 0�� /�� &��� 78//,2�� +�� (���
*5$%,&26.,�� (�� 0�� *��� -8/,$77,�� )�� &�� 'LIIHUHQW� PHWKRGV� RI� DVVHVVLQJ�



ϯϴ

VXVFHSWLELOLW\�RI�VR\EHDQ�JHQRW\SHV�WR�ZKLWH�PROG��%LRVFLHQFH�-RXUQDO��8EHUOkQGLD��Y��
����Q�����S����������������

-8/,$77,�� )�� &��� 6$*$7$�� (�� -$&&28'� ),/+2�� '�� 6��� -8/,$77,�� %�� &�� 0��
0pWRGRV� GH� LQRFXODomR� H� DYDOLDomR� GD� UHVLVWrQFLD� GH� JHQyWLSRV� GH� VRMD� j� 6FOHURWLQLD�
VFOHURWLRUXP��%LRVFLHQFH�-RXUQDO��8EHUOkQGLD��Y������Q�����S����������������

-8/,$77,�� )�� &��� ),*8(,5Ï�� $�� $��� *$5&,$�� 5�� $��� 6$1726�� -�� %�� '26��
0$&+$'2��-��&���32==$��(��$���-81,25��0��/���&,9$5',��(��$���-Ò1,25��7��-��
3��� 9,(,5$�� 5�� )��� /(+1(5�� 0�� 6��� /,0$�� 5�� &��� -$&&28/'�),/+2�� '�� 6��
6FOHURWLQLD� VFOHURWLRUXP H�0RIR�EUDQFR��(VWXGRV�EiVLFRV� H� DSOLFDGRV��5HYLVmR�$QXDO�
GH�3DWRORJLD�GH�3ODQWDV��%UDVtOLD��Y������S����������������

.(6$5:$1,��0���$=$0��0���1$7$5$-$1��.���0(+7$��$���'$77$��$��2[DODWH�
GHFDUER[\ODVH� IURP� &ROO\ELD� YHOXWLSHV�� PROHFXODU� FORQLQJ� DQG� LWV� RYHUH[SUHVVLRQ� WR�
FRQIHU�UHVLVWDQFH�WR�IXQJDO�LQIHFWLRQ�LQ�WUDQVJHQLF�WREDFFR�DQG�WRPDWR��7KH�-RXUQDO�RI�
%LRORJLFDO�&KHPLVWU\��0DU\ODQG���Y�������Q������S������������������

./87+&286.,�� -���<2.2<$0$��/�� 3��� 6721(�� /�� )�� )D]HQGDV GH� UHIHUrQFLD� QD�
LQWHJUDomR�ODYRXUD�SHFXiULD��,Q��./87+&286.,��-���6721(��/�)���$,'$5��+���(G����
,QWHJUDomR�ODYRXUD�SHFXiULD�6DQWR�$QW{QLR�GH�*RLiV��(PEUDSD�$UUR]�H�IHLMmR��S��
�������� �����

.8//�/��6���9821*��7��'�� 32:(56��.��6���(6.5,'*(��.��0���67($'0$1� -��
5���+$570$1��*��/��(YDOXDWLRQ�RI�UHVLVWDQFH�VFUHHQLQJ�PHWKRGV�IRU�6FOHURWLQLD VWHP�
URW� RI� VR\EHDQ� DQG� GU\� EHDQ� 3ODQW�'LVHDVH�� 6DLQW� 3DXO�� Y�� ���� Q�� ���� S�� �����������
�����

.2/.0$1��-��0���.(//<��-��'��$JURQRPLF�WUDLWV�DIIHFWLQJ�UHVLVWDQFH�WR�ZKLWH�PROG�
LQ�FRPPRQ�EHDQ��&URS�6FLHQFH��0DGLVRQ� Y������Q�����S����������������

/(9,1(��$���7(1+$.(1��5���',;21��5���/$0%��&��+�2� IURP�WKH�R[LGDWLYH�EXUVW�
RUFKHVWUDWHV� WKH� SODQW� K\SHUVHQVLWLYH� GLVHDVH� UHVLVWDQFH� UHVSRQVH��&HOO�� &DPEULGJH� Y��
����Q�����S�����±����������

/(� 72851($8��'��0RUSKRORJ\�� F\WRORJ\� DQG� SK\VLRORJ\� RI� 6FOHURWLQLD VSHFLHV� LQ�
FXOWXUH��3K\WRSDWKRORJ\��6DLQW�3DXO��Y������Q�����S� ��������������

/806'(15��'�� +LVWRORJ\� DQG� SK\VLRORJ\� RI� SDWKRJHQHVLV� LQ� SODQW� GLVHDVHV� FDXVHG�
E\ 6FOHURWLQLD VSHFLHV��3K\WRSDWKRORJ\��6DLQW�3DXO� Y������Q�����S����������������

0$5&,$12�� 3��� ',� /(11$�� 3��� 0$*52�� 3�� 2[DOLF� DFLG�� FHOO� ZDOO�GHJUDGLQJ�
HQ]LPHV� DQG� S+� LQ� SDWKRJHQHVLV� DQG� WKHLU� VLJQLILFDQFH� LQ� WKH� YLUXOHQFH� RI� WZR�
6FOHURWLQLD� VFOHURWLRUXP LVROHWHV� RQ� VXQIORZHU�� 3K\VLRORJLFDO� 3ODQW� 3DWKRORJ\��
$PVWHUGDP� Y������Q�����S����������������

0F.,11(<��+��+�� ,QIOXHQFH�RI� VRLO�� WHPSHUDWXUH�DQG�PRLVWXUH�RQ� LQIHFWLRQ�RI�ZKHDW�
VHHGOLQJV� E\� +HOPLQWKRVSRULXP� VDWLYXP�� -RXUQDO� RI� $JULFXOWXUDO� 5HVHDUFK��
:DVKLQJWRQ��Y������Q�����S����������������



ϯϵ

0,./$6�� 3�� 1��� 3257(5�� /�� '��� .(//<�� -�� '��� 0<(56�� -�5�� &KDUDFWHUL]DWLRQ� RI�
ZKLWH� PROG� GLVHDVH� DYRLGDQFH� LQ� FRPPRQ� EHDQ�� (XURSHDQ� -RXUQDO� RI� 3ODQW�
3DWKRORJ\� +HLGHOEHUJ��Y�������S����������������

2/,9(,5$��5��5���%5$=��*��%��3���2/,9(,5$�-5���5��6���+(17*(6��0���7$.$12��
+��.���9,'$��-��%��)LUVW�5HSRUW�RI�6FOHURWLQLD�%OLJKW�&DXVHG�E\�6FOHURWLQLD�VFOHURWLRUXP
RQ�&URWDODULD�VSHFWDELOLV LQ�%UD]LO��3ODQW�'LVHDVH��6DLQW�3DXO��Y������Q�����S�������������

385'<�� /�� +�� 6FOHURWLQLD� VFOHURWLRUXP�� KLVWRU\�� GLVHDVHV� DQG� V\PSWRPDWRORJ\�� KRVW�
UDQJH�� JHRJUDSKLF�GLVWULEXWLRQ�� DQG� LPSDFW��3K\WRSDWRORJ\��6DLQW�3DXO�� Y�� ����Q�� ��� S��
��������������

5(,0217(�� *��� &$67$f2�� )�� 6XVFHSWLELOLW\� RI� VXQIORZHU� K\EULGV� �+HOLDQWKXV�
DQQXXV��WR�PLG�VWHP�URW�DQG�EURNHQ�VWHP�FDXVHG�E\�6FOHURWLQLD�VFOHURWLRUXP��&LHQFLD�H�
,QYHVWLJDFLyQ�$JUDULD� 6DQWLDJR� Y������Q�����S��������������

5(6(1'(�� 0� /� 9�� 6$/*$'2�� 6� 0� /�� &+$9(6�� =� 0�� (VSpFLHV� DWLYDV� GH�
R[LJrQLR� QD� UHVSRVWD� GH� GHIHVD� GH� SODQWDV� D� SDWyJHQRV�� )LWRSDWRORJLD� %UDVLOHLUD��
%UDVtOLD��Y������S����������������

6$+$5$1�� *�� 6��� 0(+7$�� 1�� 6FOHURWLQLD� 'LVHDVHV� RI� &URS� 3ODQWV�� %LRORJ\��
(FRORJ\� DQG� 'LVHDVH� 0DQDJHPHQW� /;,,�� (G�� +HLGHOEHUJ�� 6SULQJHU�9HUODJ� *PE+��
����������S�

6$9$5<�� 6��� ),&.(�� $��� $8%(5727�� -�1��� +2//,(5�� &�� &URS� ORVVHV� GXH� WR�
GLVHDVHV� DQG� WKHLU� LPSOLFDWLRQV� IRU� JOREDO� IRRG� SURGXFWLRQ� ORVVHV� DQG� IRRG� VHFXULW\��
)RRG�6HFXULW\��5RWWHUGDP��Y�����Q�����������

6,1*+��6��3�� 7(5È1��+��(YROXWLRQ�RI�VFUHHQLQJ�PHWKRGV�IRU�GHWHFWLRQ�SK\VLRORJLFDO�
UHVLVWDQFH�WR�ZKLWH�PROG�LQ�FRPPRQ�EHDQ��$QQXDO�5HSRUW�RI�WKH�%HDQ�,PSURYHPHQW�
&RRSHUDWLYH��(DVW�/DQVLQJ��Y������S���������������

6,/9$�� 0��� 6,/9$�� 5��� &217(� %��� /(50(1�� 1��� &2521(/�� '�� ),/+2�� 5��
$QiOLVH� GD� FRPSHWLWLYLGDGH� GDV� H[SRUWDo}HV� JD~FKDV� SDUD� D� &KLQD� �������������
&LrQFLDV�6RFLDLV�HP�3HUVSHFWLYD��&DVFDYHO��Y������Q������S��������������

67$7,67,&$/�$1$/<6,6�6<67(0��6$6�XVHU
V� JXLGH�� VWDWLVWLFV�� ��� HG��&DU\��6$6�
,QVWLWXWH������������S�

72:16(1'��%��%���:,//(776��+��-��7KH�GHYHORSPHQW�RI�VFOHURWLD�LQ�FHUWDLQ�IXQJL��
7UDQVDFWLRQV� RI� WKH� %ULWLVK�0\FRORJLFDO� 6RFLHW\�� /RQGUHV�� Y�� ���� Q�� ��� S�� ���������
�����

785.,1*721�� 7�� .��� 0255$//�� 5�� $�� $�� 8VH� RI� SHWDO� LQIHVWDWLRQ� WR� IRUHFDVW�
6FOHURWLQLD� VWHP� URW�RI� FDQROD�� WKH� LQIOXHQFH�RI� LQRFXOXP�YDULDWLRQ�RYHU� WKH� IORZHULQJ�
SHULRG�DQG�FDQRS\�GHQVLW\��3K\WRSDWKRORJ\��6DLQW�3DXO��Y� ����S����������������

9(1785262��/��GRV�5��,PSOLFDo}HV�GD�LQRFXODomR�GH�6FOHURWLQLD�VFOHURWLRUXP HP�
FXOWXUDV�ELRHQHUJpWLFDV�����������I��7HVH��'RXWRUDGR�HP�$JURQRPLD�� � 8QLYHUVLGDGH�
)HGHUDO�GD�*UDQGH�'RXUDGRV��'RXUDGRV�06�
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5���+$570$1��*��/��(YDOXDWLRQ�RI�VR\EHDQ��GU\�EHDQ��DQG�VXQIORZHU�IRU�UHVLVWDQFH�WR�
6FOHURWLQLD�VFOHURWLRUXP��&URS�6FLHQFH��0DGLVRQ��Y������Q�����S����������������

:,//(76�� +�� -��� :21*�� -�� $�� /�� 7KH� ELRORJ\� RI� 6FOHURWLQLD� VFOHURWLRUXP�� 6��
WULIROLRUXP�� 6�� PLQRU ZLWK� HPSKDVLV� RQ� VSHFLILF� QRPHQFODWXUH�� %RWDQLFDO� 5HYLHZ�
&DPEULGJH� Y������S����������������

<281*��$�� &�� 6���:(51(5�� &�� 3�� ,QIHFWLRQ� URXWHV� IRU� 6FOHURWLQLD� VFOHURWLRUXP LQ�
DSHWDORXV�DQG�IXOO\�SHWDOOHG�ZLQWHU�RLOVHHG�UDSH��3ODQW�3DWKRORJ\��/RXJKERURXJK��Y������
S�����±�����������
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5(6802��
2�XVR� GD� FURWDOiULDV QD� URWDomR� GH� FXOWXUDV� DXPHQWD D� DGLomR� GH�PDWpULD� RUJkQLFD� GR�

VROR�TXH�SRGH�HVWLPXODU�R�GHVHQYROYLPHQWR�GH�XPD�PLFURIORUD�DQWDJ{QLFD�TXH�SURSLFLD�

R�FRQWUROH�ELROyJLFR�GRV�QHPDWyLGHV� DOpP�GH�SURGX]LU�DOFDORLGHV�SLUUROL]LGtQLFRV�FRPR�

DV� PRQRFURWDOLQD�� WULFKRGHVPLQH�� JUDQWLDQLQH�� GLFURWDOLQH� H� HWF��� TXH� DSUHVHQWDP� DOWD�

WR[LFLGDGH SDUD�RV�QHPDWRLGHV��&RP�LVVR�R REMHWLYR�GR�WUDEDOKR IRL DYDOLDU�D�HILFLrQFLD�

GH�GLYHUVDV�HVSpFLHV�GH�FURWDOiULD�QR�FRQWUROH�GH�QHPDWRLGH�0HORLGRJ\QH�MDYDQLFD��SDUD�

R� TXDO IRUDP� LQVWDODGRV� WUrV� H[SHULPHQWRV�� R� SULPHLUR�� VHJXQGR� H� R� WHUFHLUR� HQVDLR�

H[SHULPHQWDO� IRUDP� FRQGX]LGRV� HP� YDVRV� SROLHWLOHQR�� FRQWHQGR� ���� GPñ� GH� VXEVWUDWR�

DXWRFODYDGR� 2� TXDUWR HQVDLR� H[SHULPHQWDO� IRL� UHDOL]DGR� HP� WXEHWHV� GH� ���� FP��� 2�

SULPHLUR�HQVDLR�IRL�GLVSRVWD�HP�GHOLQHDPHQWR�H[SHULPHQWDO�GH�EORFRV�DR�DFDVR FRP����

WUDWDPHQWRV�H���UHSHWLo}HV� R�VHJXQGR�H[SHULPHQWR FRP�R�GHOLQHDPHQWR�H[SHULPHQWDO�GH�

EORFRV�DR�DFDVR FRP����WUDWDPHQWRV�H���UHSHWLo}HV��1HVWH�H[SHULPHQWR��IRL�GHPRQVWUDGD�

EDL[D� UHSURGXomR� SDUD� 0HORLGRJ\QH� MDYDQLFD� HP� WRGDV� DV� HVSpFLHV� GH� FURWDOiULDV�

DSUHVHQWDQGR� )5� PHQRU� TXH� �� H DSHQDV� D� &�� RFKUROHXFD� REWHYH� YDORUHV� VXSHULRUHV�

VLJQLILFDWLYDPHQWH� FRPSDUDGRV� FRP� DV� GHPDLV� HVSpFLHV�� 1DV� DYDOLDo}HV� GDV� UDt]HV�

REVHUYDUDP� TXH� WRGDV� DV� HVSpFLHV� GH� FURWDOiULD� IRUDP� SHQHWUDGDV� SHOR� QHPDWRLGH�� �2�

Q~PHUR�GH�-��REVHUYDGRV�HP�&��JUDKDPLDQD�IRUDP�VXSHULRUHV�TXH�QDV�GHPDLV�HVSpFLHV��

QR� HQWDQWR� D� HVSpFLH� DSUHVHQWRX� PDLRU� PDVVD� GH� UDL]� HQWUH� DV� FURWDOiULDV� H� WDPEpP�

DSUHVHQWRX�EDL[R�Q~PHUR�GH� IrPHDV��&URWDODULD� LQFDQD QmR� IRUDP�REVHUYDGDV� IrPHDV�

QR�LQWHULRU�GDV�UDt]HV�GLIHUHQWHPHQWH�GD�&��RFKUROHXFD�TXH�DSUHVHQWRX�R�PDLRU�Q~PHUR�

GH�IrPHDV�HQWUH�DV�FURWDOiULDV��$SHQDV�DV�&��MXQFHD��&��RFKUROHXFD�H &��SDOOLGD WLYHUDP�

tQGLFH� GH� IrPHDV� DFLPD� GH� ����� &RQFOXL�VH� TXH� WRGDV� DV� HVSpFLHV� GH� FURWDOiULD�

DSUHVHQWDUDP�UHVLVWrQFLD�DR�GH�0HORLGRJ\QH�MDYDQLFD��

3DODYUD�FKDYH��&URWDODULD� DQDJ\URLGHV��&�� EUHYLIORUD��&�� JUDKDPLDQD��&�� MXQFHD��&��

RFKUROHXFD��&��SDXOLQD��&��LQFDQD��&��VSHFWDELOLV��&��SDOOLGD��&��ODQFHRODWD
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$%675$&7�
7KH�UDWWOHER[ LQ�WKH�FURSV URWDWLRQ�V\VWHQ�RI�LQFUHDVHV�WKH�DGGLWLRQ�RI�VRLO�RUJDQLF�PDWWHU�

WKDW� FDQ� VWLPXODWH� WKH� GHYHORSPHQW� RI� DQ� DQWDJRQLVWLF� PLFURIORUD� WKDW� IDYRUV� WKH�

ELRORJLFDO� FRQWURO� RI� QHPDWRGHV�� EHVLGHV� SURGXFLQJ� S\UUROL]LGLQH� DONDORLGV� VXFK� DV�

PRQRFURWDOLQD�� WULFKRGHVPLQH�� JUDQWLDQLQH�� GLFURWDOLQH� DQG� HWF�� :LWK� KLJK� WR[LFLW\� WR�

QHPDWRGHV��7KH�REMHFWLYH�RI�WKLV�ZRUN�ZDV�WR�HYDOXDWH�WKH�HIILFLHQF\�RI�VHYHUDO�VSHFLHV�

RI� FURWDODULD� LQ� WKH� FRQWURO� RI� QHPDWRGH� 0HORLGRJ\QH� MDYDQLFD�� IRU� ZKLFK� WKUHH�

H[SHULPHQWV� ZHUH� LQVWDOOHG�� WKH� ILUVW� VHFRQG DQG� WKLUG� H[SHULPHQWDO� WULDOV� ZHUH�

FRQGXFWHG�LQ�SRWV�SRO\HWK\OHQH��FRQWDLQLQJ�����GP�� RI�DXWRFODYHG�VXEVWUDWH��7KH�IRXUWK

H[SHULPHQWDO�WHVW�ZDV�SHUIRUPHG�LQ�����FP�� WXEHV��7KH�ILUVW�H[SHULPHQWDO ZDV�DUUDQJHG�

LQ� D� UDQGRPL]HG� EORFN� GHVLJQ ZLWK� ��� WUHDWPHQWV� DQG� �� UHSOLFDWHV�� 7KH� VHFRQG�

H[SHULPHQWDO�GHVLJQ�RI�UDQGRPL]HG�EORFNV�ZLWK���� WUHDWPHQWV�DQG���UHSOLFDWHV�� ,Q� WKLV�

H[SHULPHQW�� ORZ� UHSURGXFWLRQ� ZDV� GHPRQVWUDWHG� IRU� 0� MDYDQLFD LQ� DOO� VSHFLHV� RI�

UDWWOHER[ VKRZLQJ� 5)� OHVV� WKDQ� �� DQG� RQO\ &�� RFKUROHXFD REWDLQHG� KLJKHU� YDOXHV�

VLJQLILFDQWO\�FRPSDUHG�ZLWK�WKH�RWKHU�VSHFLHV�� ,Q�WKH�HYDOXDWLRQV�RI�WKH�URRWV�REVHUYHG�

WKDW� DOO� VSHFLHV� RI� UDWWOHER[ ZHUH� SHQHWUDWHG� E\� WKH� QHPDWRLGH�� 7KH� QXPEHU� RI� -��

REVHUYHG�LQ�&��JUDKDPLDQD ZHUH�KLJKHU�WKDQ�LQ�WKH�RWKHU�VSHFLHV��KRZHYHU��WKH�VSHFLHV�

KDG�D�KLJKHU�URRW�PDVV�DPRQJ�WKH�UDWWOHER[ DQG�DOVR�SUHVHQWHG�D�ORZ�QXPEHU�RI�IHPDOHV��

&URWDODULD� LQFDQD QR� IHPDOHV� ZHUH� REVHUYHG� LQVLGH� WKH� URRWV� GLIIHUHQWO\� IURP� &��

RFKUROHXFD WKDW�SUHVHQWHG�WKH�ODUJHVW�QXPEHU�RI�IHPDOHV�DPRQJ�WKH�UDWWOHER[��2QO\�&��

MXQFHD�� &�� RFKUROHXFD DQG� &�� SDOOLGD KDG� DQ� LQGH[� RI� IHPDOHV� DERYH� ����� ,W� LV�

FRQFOXGHG�WKDW�DOO�VSHFLHV�RI�UDWWOHER[ SUHVHQWHG�UHVLVWDQFH�WR�WKDW�RI�0��MDYDQLFD��

.H\ZRUGV�� &URWDODULD� DQDJ\URLGHV�� &�� EUHYLIORUD�� &�� JUDKDPLDQD�� &�� MXQFHD�� &��

RFKUROHXFD��&��SDXOLQD��&�� LQFDQD��&�� VSHFWDELOLV��&��SDOOLGD��&�� ODQFHRODWD� DQG�5RRW�

NQRW�QHPDWRGH
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&URWDODULD /� SHUWHQFH� j� WULER� &URWDODULHDH� �%HQWK��� +XWFK��� VHQGR� R ~QLFR�

JrQHUR�GD� WULER�FRP� UHSUHVHQWDQWHV�QDWLYRV�QR�%UDVLO��2�JrQHUR� p�XP�GRV�PDLRUHV�GD�

IDPtOLD� GD� /HJXPLQRVDH�� FRP� ���� HVSpFLHV� QRV� WUySLFRV� H� VXEWUySLFRV� GR� PXQGR�

�*$5&,$� HW� DO��� ������ '(9(&&+,� HW� DO��� ������� $� FURWDOiULD� p� XPD� OHJXPLQRVD�

FDUDFWHULVWLFDPHQWH� FRQVLGHUDGD� FXOWXUD� GH� FREHUWXUD�� SRVVXLQGR XP� FUHVFLPHQWR�

YLJRURVR� IRUQHFHQGR� XPD� ERD� FREHUWXUD� QR� VROR�� IL[DQGR� QLWURJrQLR�� 1R� HQWDQWR� D

FURWDODULD��p�FRPXQPHQWH�XWLOL]DGD�HP�iUHDV�LQIHVWDGDV�FRP�QHPDWRLGHV�

2V�ILWRQHPDWyLGHV�VmR�SUDJDV�DJUHVVLYDV� TXH�DIHWD�R�VLVWHPD�UDGLFXODU��SRGHQGR�

FDXVDU� D� PRUWH� GD� SODQWD�� RX� FDXVDU� GDQRV� LUUHSDUiYHLV� H� HQRUPHV� GLILFXOGDGHV� SDUD�

FRQWUROH�TXDQGR�HVWi�HVWDEHOHFLGR�QD�iUHD��([LVWHP�LQ~PHURV�QHPDWRLGHV�TXH�DWDFDP�DV�

SODQWDV�HP�GLYHUVRV�SDWRVVLWHPDV��GHVWDFDP�VH�WUrV�WLSRV�PDLV�LPSRUWDQWHV�QD�FXOWXUD�GD�

VRMD�� RV� QHPDWRLGHV� GH� JDOKDV� 0HORLGRJ\QH� VSS�� R� QHPDWRLGH� GH� FLVWR� GD� VRMD�

+HWHURGHUD�JO\FLQHV��H�R�QHPDWRLGH�GDV�OHV}HV�UDGLFXODUHV��3UDW\OHQFKXV�EUDFK\XUXV��

8P� GRV� PDQHMRV� GHVWH� SDWyJHQR p� R� XVR� GH� HVSpFLHV� QmR� KRVSHGHLUDV��

DQWDJ{QLFDV�RX�QHPDWLFLGDV�� FRPR�DV� FURWDOiULDV� $�FURWDOiULD�� UHGX]�DV�SRSXODo}HV�GH�

QHPDWRLGHV� GH� SODQWDV� SDUDVLWDV� SRU� DWXDU� FRPR� QmR� KRVSHGHLUR� RX� KRVSHGHLUR� SREUH�

�52'5Ë*8(=�.È%$1$�HW�DO����������������DOpP�GH�SURGX]LU�DOHORTXtPLFRV� Wy[LFRV�

�+$5221� H� 60$57�� ������ *200(56� H� %$..(5�� ������� SURSRUFLRQDQGR� XP�

QLFKR� SDUD� IORUD� H� IDXQD� DQWDJRQLVWDV� �/,1)25'�� ������ /,1)25'� HW� DO��� � ������

./2(33(5� HW� DO��� ������� H� WDPEpP� R� DSULVLRQDPHQWR� GR� QHPDWRLGHV QD� UDt]

�/$021',$�HW�DO���������

6FKZDQ� ����� H� FRODERUDGRUHV� HVWXGDQGR� KRVSHGDELOLGDGH� GH� &URWDODULD� VS���

&URWDODULD�SDXOLQD��&��EUHYLIORUD��&��UHWXVD��&��RFKUROHXFD��&��VWULDWD��&��DQDJLURLGH��&��

VSHFWDELOLV�H�&��MXQFHD�D�+HWHURGHUD�JO\FLQHV UDoD�����LGHQWLILFDUDP�TXH�R�QHPDWRLGHV�

SHQHWURX�QDV� UDt]HV�GH� WRGDV�DV�HVSpFLHV� QR�HQWDQWR�DSHQDV�QDV�HVSpFLHV�&�� UHWXVD��&��

RFKUROHXFD� H�&�� MXQFHD�� RV� QHPDWyLGHV� DWLQJLUDP� RV� HVWiGLRV� GH� MXYHQLO� GH� WHUFHLUR� H�

TXDUWR�HVWiGLRV��SRUpP��QmR�DWLQJLUDP�D�PDWXULGDGH��

'H� DFRUGR� FRP� :DQJ� ������� D� PDLRULD� GRV� QHPDWyLGHV� SDUDVLWDV� GH� SODQWDV�

VXSULPLGRV�SHOD�FURWDOiULD�VmR�QHPDWyLGHV�HQGRSDUDVLWDV�VHGHQWiULRV��&RPR�p�R�FDVR�GR�

FRQWUROH� GH�0HORLGRJ\QH VSS� DWUDYpV� GD�&�� MXQFHD �*2')5(<�� ������*22'�� HW DO���

������ 0&625/(<� (7� $/��� ������ 7$</25�� ������� H� VREUH� +HWHURGHUD� JO\FLQHV

�52'5Ë*8(=�.È%$1$�HW�DO���������H�5RW\OHQFKXOXV�UHQLIRUPLV �52%,1621�HW�DO���
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������� 1R� HQWDQWR� Ki� DOJXQV� QHPDWyLGHV� PLJUDWyULRV� TXH IRUDP� VXSULPLGRV� SRU�

&URWDODULD�VSS��FRPR�p�R�FDVR�GH�%HORQRODLPXV� ORQJLFDXGDWXV �5(''<�HW�DO����������

3DUDWULFKRGRURXV�PLQRU��;LSKLQHPD�DPHULFDQXP �*22'�(7�$/���������%52',(�(7�

$/��� ������ H� 5DGRSKROXV� VLPLOLV �%,5&+),(/'� H� %5,67/,1(�� ������� $OpP� GHVWH�

IDWRU� D�UHVLWrQFLD�YiULD HQWUH�DV�HVSpFLHV�GH�FURWDODULD�H�R�QHPDWyLGHV� SRU�H[HPSOR��&��

MXQFHD VXSRUWRX� D� LQIHFomR� PRGHUDGD� SRU� 0�� MDYDQLFD�� HQTXDQWR� &�� LQWHUPHGLD

DSUHVHQWRX�PDLRU� UHVLVWrQFLD�� H�&�� SDXOLQD H�&�� VSHFWDELOLV PRVWUDUDP� DOWD� UHVLVWrQFLD�

�6,/9$�HW�DO����������

0F6RUOH\���������VXJHULX TXH�HVVD�YDULDomR�SRGH�VHU�GHYLGD�j�YDULDomR�JHQpWLFD�

GHQWUR� GDV� HVSpFLHV� GH� QHPDWyLGHV�� FXOWLYDUHV�� pSRFD� GH� FXOWLYR�� KLVWyULD� GH� FDPSR��

VLVWHPD� GH� FXOWLYR� GH� FREHUWXUD�� SUiWLFDV� FRQFRUUHQWHV� GH� FDPSR� RX� IDWRUHV� HGiILFRV�

LQFOXLQGR� YiULRV� FRPSRQHQWHV� ELROyJLFRV� DVVRFLDGRV� j� UL]RVIHUD� GD� &URWDODULD� RX�

DOWHUDomR�GR�VROR��

7HQGR� HP� YLVWD� HVWDV� LQIRUPDo}HV� DSUHVHQWDGD� SHORV� DXWRUHV�� R� REMHWLYR� GR�

WUDEDOKR� H� DYDOLDU� D� HILFLrQFLD� GH� GLYHUVDV� HVSpFLHV� GH� FURWDOiULD� QR� FRQWUROH� GH�

QHPDWRLGH�0HORLGRJ\QH�MDYDQLFD�
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2V�WUDEDOKRV� IRUDP�UHDOL]DGRV�QR�/DERUDWyULR�GH�0LFURELRORJLD�$JUtFROD�H�

)LWRSDWRORJLD��/0$)��H�HP�&DVD�GH�9HJHWDomR�QD�)DFXOGDGH�GH�&LrQFLDV�$JUiULDV��GD�

8QLYHUVLGDGH�)HGHUDO�GH�*UDQGHV�'RXUDGRV��QR�SHUtRGR�GH�RXWXEUR�GH������D�MDQHLUR�GH�

������

)RUDP� LQVWDODGRV� TXDWUR H[SHULPHQWRV� VHQGR� TXH� R SULPHLUR� VHJXQGR H� R�

WHUFHLUR HQVDLRV�IRUDP FRQGX]LGRV HP FDVD�GH�YHJHWDomR��XWLOL]DQGR�VH YDVRV�SROLHWLOHQR

FRQWHQGR�����GPñ�GH�VXEVWUDWR�FRQWHQGR�VROR��/DWRVVROR�9HUPHOKR�'LVWURIpUULFR����DUHLD�

��VXEVWUDWR�3ODQW0D[�+RUWDOLoDV� �FDVFD�GH�SLQXV��WXUID��FDOFiULR��VXSHUIRVIDWR�VLPSOHV�H�

QLWUDWR�GH�SRWiVVLR��QD�SURSRUomR��������2�VXEVWUDWR�IRL�DXWRFODYDGR D�����Σ� D���DWP�SRU�

���PLQXWRV FRP�FLFOR�GH�WUrV GLDV�FRQVHFXWLYRV��3RVWHULRUPHQWH�DR�SUHSDUR�GR�VXEVWUDWR��

IRL�UHDOL]DGD�DQiOLVH�TXtPLFD�SDUD�SURFHGHU�j�FRUUHomR FRP FDOFiULR�GRORPtWLFR�YLVDQGR

VDWXUDomR� GH� EDVH� GH� ���� H� DGXEDomR�GR� VXEVWUDWR� 2�TXDUWR HQVDLR� H[SHULPHQWDO� IRL�

UHDOL]DGR� HP� WXEHWHV� GH� ���� FP�� H� FRP� R�PHVPR� VXEVWUDWR� GRV HQVDLRV� DQWHULRUHV H�

LQVWDODGRV�HP�VDOD�FOLPDWL]DGD��

2�SULPHLUR�H�VHJXQGR�HQVDLRV�IRUDP�LPSODQWDGRV�QR�GLD�������������DPERV�

FRP� RV� PHVPRV� WUDWDPHQWRV�� 8WLOL]RX�VH� R� GHOLQHDPHQWR� H[SHULPHQWDO� GH� EORFRV� DR�

DFDVR QRV�GRLV HQVDLRV��QR�HQWDQWR�R�SULPHLUR�FRQVWLWXL�VH�GH� GH]�WUDWDPHQWRV�H�TXDWUR�

UHSHWLo}HV� H� R� VHJXQGR� HQVDLR� FRP� GH]� WUDWDPHQWRV� H� VHLV� UHSHWLo}HV�� $� XQLGDGH�

H[SHULPHQWDO�SDUD�DPERV�RV HQVDLRV FRQVWLWXLX�VH GH�XP�YDVR�FRQWHQGR�XPD SODQWD�

2V�WUDWDPHQWRV�IRUDP�FRQVWLWXtGRV�GH�RLWR�HVSpFLHV�GH�HVSpFLHV�GH�FURWDOiULD�

�&URWDODULD� DQDJ\URLGHV�� &� EUHYLIORUD�� &�� JUDKDPLDQD�� &�� LQFDQD�� &�� MXQFHD�� &��

RFKUROHXUD��&��SDXOLQD��&��VSHFWDELOLV���GXDV�WHVWHPXQKDV��6RMD�%0;�0DJQD�55��'RQ�

0DULR����L��H�R�WRPDWHLUR�FY��6DQWD�&UX]�

0XGDV�GDV�HVSpFLHV�GH�SODQWDV�HP�HVWXGR�IRUDP�SUHSDUDGDV HP�EDQGHMDV�GH�

SROLHVWLUHQR� GH� ���� FpOXODV�� �$� VHPHDGXUD� IRL� UHDOL]DGD� HP� GXDV� HWDSDV� HVSDoDGDV� QR�

WHPSR�SDUD�PLQLPL]DU�R�HIHLWR�GRV�GLIHUHQWHV�FLFORV�GDV�HVSpFLHV��$V�HVSpFLHV�&URWDODULD�

DQDJ\URLGHV��&� EUHYLIORUD��&��JUDKDPLDQD��&�� LQFDQD��&��RFKUROHXUD��&��SDXOLQD�H &��

VSHFWDELOLV�H�R WRPDWHLUR� FY��6DQWD�&UX]� IRUDP� VHPHDGDV�QR�GLD������������H� D�6RMD�

%0;�0DJQD�55��'RQ�0DULR����L��MXQWDPHQWH�FRP�D�&��MXQFHD��IRUDP VHPHDGDV QR�GLD�

������������ 2� WUDQVSODQWH� IRL� UHDOL]DGR� QR� GLD� ������������ $� LUULJDomR� IRL� HIHWXDGD��

PDQWHQGR�VH�XP�WXUQR�GH�UHJD�GLiULR��GH�PRGR�D�REWHU�XPLGDGH�PpGLD�GR�VROR�HP�����

GD�FDSDFLGDGH�GH�FDPSR��
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$�LQRFXODomR�GR�H[SHULPHQWR�IRL�UHDOL]DGD�VHWH�GLDV�DSyV�R�WUDQVSODQWH� FRP�

XPD�VXVSHQVmR�FRQWHQGR������RYRV�GH�0��MDYDQLFD�SRU�XQLGDGH�H[SHULPHQWDO� FRQWLGRV

HP�XP�YROXPH�GH����P/ GH�iJXD��GLVWULEXtGD HP�WUrV�RULItFLRV�FRP GRLV�FHQWtPHWURV�GH�

SURIXQGLGDGH��HTXLGLVWDQWHV GR�FROR�GD�SODQWD�HP�XP�FHQWtPHWUR��

2� LQyFXOR� LQLFLDO� IRL� REWLGR� GH� UDt]HV� GH� WRPDWHLUR� GR� JUXSR� 6DQWD� &UX]��

PDQWLGR�HP FRQGLo}HV�GH�FDVD�GH�YHJHWDomR��3DUD D�H[WUDomR� FROHWDUDP�VH�DV�UDt]HV�FRP�

JDOKDV�� VHQGR� HVWDV� ODYDGDV� H� FRUWDGDV� HP� SHTXHQRV� SHGDoRV� H WULWXUDGDV� HP�

OLTXLGLILFDGRU�HP�EDL[D�URWDomR�SRU����VHJXQGRV��FRP�VROXomR�GH�KLSRFORULWR�GH�VyGLR�D�

�������H�YHUWLGDV�VREUH�XPD�SHQHLUD�GH������ PP�GH�DEHUWXUD������PHVK�� DFRSODGD�D�

RXWUD�GH�������PP����� PHVK���$�VXVSHQVmR�REWLGD�IRL�SDVVDGD�HP�SHQHLUD�GH�����PHVK��

ODYDGD�HP�iJXD�FRUUHQWH�SDUD�UHWLUDU�R�H[FHVVR�GH�KLSRFORULWR�GH�VyGLR�H�IRL�YHUWLGD�HP

XP�EHFNHU�GH�YLGUR��&RP�DX[tOLR�GH�XPD�SODFD�GH�³3HWHUV´�H�XP�PLFURVFySLR�ySWLFR� D�

VXVSHQVmR� GH� RYRV� IRL TXDQWLILFDGD� H� DMXVWDGD SDUD� ���� RYRV� SRU� P/ �+866(<� H�

%$5.(5�������PRGLILFDGD�SRU�%21(7,�H�)(55$=������ �)LJXUD ���

$RV����GLDV�DSyV�D�LQRFXODomR��QR�SULPHLUR�HQVDLR��DV�UDt]HV�FROHWDGDV�IRUDP�

ODYDGDV� SHVDGDV� �J� H� HP� VHJXLGD IRL� UHDOL]DGD� D� H[WUDomR� GH� QHPDWRLGHV� SDUD

TXDQWLILFDomR� GH� RYRV� �+866(<� H %$5.(5�� ������ PRGLILFDGD� SRU� %21(7,� H

)(55$=���������H�R�IDWRU�GH�UHSURGXomR��)5��FDOFXODGR�VHJXQGR�&RRN�H�(YDQV���������

2 )5� IRL� REWLGR� SHOD� GLYLVmR� GD� SRSXODomR� ILQDO� �3I�� QDV� UDt]HV� H� QR� VXEVWUDWR� H�

SRSXODomR� LQLFLDO� �3L�� GRV QHPDWRLGHV�� �$V� UHDo}HV� GDV� FXOWLYDUHV� IRUDP�GHWHUPLQDGDV�

FRP� EDVH� QRV� FULWpULRV� SURSRVWRV� SRU� &DQWR�6iHQ]� ������� HP� TXH� )5 !� �� LQGLFD�

VXVFHWLELOLGDGH��

2� VHJXQGR� HQVDLR� UHSUHVHQWRX� D VXFHVVmR� GH� FXOWXUD� H� UHFXSHUDomR� GRV�

QHPDWRLGHV��$RV����GLDV�DSyV�D�LQRFXODomR� DV�SODQWDV�GHVEDVWDGDV��HOLPLQDQGR�D�SDUWH�

DpUHD�� H� VXDV� UDt]HV� IRUDP� SLFDGDV� VHSDUDGDPHQWH� H� LQFRUSRUDGDV DR� VXEVWUDWR��

UHWRUQDQGR� DVVLP�SDUD� R�PHVPR�YDVR�� 3RVWHULRUPHQWH�� IRUDP� WUDQVSODQWDGDV�PXGDV� GH�

WRPDWHLUR� FY�� 6DQWD� &UX]�� FRP� ��� GLDV� GH� LGDGH�� SDUD� RV� YDVRV� H� FXOWLYDGDV� SRU� XP�

SHUtRGR�GH����GLDV��UHFHEHQGR�WUDWRV�FXOWXUDLV�QHFHVViULRV��$R�WpUPLQR�GHVVH�SHUtRGR��DV�

SDUWHV� DpUHDV� GDV� SODQWDV� IRUDP� HOLPLQDGDV� H� IRUDP� FROHWDGDV� DV� UDt]HV� H� R� VROR�

VHSDUDGDPHQWH� SDUD�TXH�RV�PHVPRV SDVVDVVHP�SHOR�SURFHVVR�GH�H[WUDomR GH�QHPDWRLGH�

�+866(<� H� %$5.(5�� ����� PRGLILFDGD� SRU� %21(7,� H� )(55$=� ������� $SyV� D�

H[WUDomR� TXDQWLILFRX�VH� R� Q~PHUR� GH� RYRV� SRU� SODQWD�� Q~PHUR� GH� MXYHQLV� GH� VHJXQGR�

HVWiGLR��-�� SRU�SODQWD��Q~PHUR�GH�RYRV�QR�VROR�H�Q~PHUR�GH�-��QR�VROR� &DOFXORX�VH�R�
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Q~PHUR�GH�RYRV�SRU�JUDPD�GH�UDL]�H�Q~PHUR�GH�-��SRU�JUDPD�GH�UDL]��EHP�FRPR R�IDWRU�

GH�UHSURGXomR��)5���2267(1%5,1.� ������&22.�H�(9$16��������

),*85$� �� $�� 3UHSDUR� GR� LQRFXOR� GH�0HORLGRJ\QH� MDYDQLFD�� %�� &�� LQRFXODomR� GRV�
WUDWDPHQWRV�H�DFRQGLFLRQDPHQWRV��'��UDt]HV GDV�HVSpFLHV SDUD�H[WUDomR��H��
FRORUDomR�GRV�RYRV��'RXUDGRV��06� �����

2�WHUFHLUR�HQVDLR�GLIHUH�GR�SULPHLUR�DSHQDV�SRU�WHU�GXDV�HVSpFLHV�D�PDLV�GH�

FURWDOiULD �&�� ODQFHRODWD� H &�� SDOOLGD�� H� GR� XVR� GH� XPD� FXOWLYDU� GH� VRMD� GLIHUHQWH�

XWLOL]DQGR�VH D�FY��0RQVR\������ 0DQWHYH�VH�R�DWUDVR�GH�TXDWUR GLDV��HQWUH�R�SULPHLUR�H�

R� VHJXQGR� JUXSR� GH� SODQWDV� D� VHUHP� VHPHDGDV� HP� EDQGHMDV� 2� GHOLQHDPHQWR�

H[SHULPHQWDO� IRL� R� GH� EORFRV� DR� DFDVR� FRP� ��� WUDWDPHQWRV� H� TXDWUR UHSHWLo}HV�� RQGH�

FDGD� XQLGDGH� H[SHULPHQWDO� FRQVWLWXLX�VH� GH� XP� YDVR� FRP� XPD� SODQWD��2V� WUDWDPHQWRV�

(

$ &

'

%
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IRUDP�FRQVWLWXtGRV�SRU�GH]�HVSpFLHV�GH�FURWDOiULD��&URWDODULD�DQDJ\URLGHV��&� EUHYLIORUD�

&�� JUDKDPLDQD�� &�� LQFDQD�� &�� MXQFHD�� &�� ODQFHRODWD�� &�� RFKUROHXUD�� &�� SDOOLGD�� &��

SDXOLQD�H &��VSHFWDELOLV���GXDV�WHVWHPXQKDV��6RMD�FY��0RQVR\������H�WRPDWHLUR�FY��6DQWD�

&UX]��6HJXLQGR�DV�PHVPDV�LQGLFDo}HV�GR�SULPHLUR�HQVDLR���� GLDV�DSyV�D�LQRFXODomR��DV�

UDt]HV�GDV�SODQWDV� IRUDP�FROHWDGDV�� ODYDGDV� SHVDGDV� �J��� H HP�VHJXLGDV� IRL� UHDOL]DGD�D�

H[WUDomR�SDUD�TXDQWLILFDomR�GH�RYRV�H�-���+866(<�H %$5.(5��������PRGLILFDGD�SRU�

%21(7,�(�)(55$=���������7DPEpP R�IDWRU�GH�UHSURGXomR��)5� IRL FDOFXODGR�VHJXQGR�

&RRN�H�(YDQV��������

2�TXDUWR HQVDLR�IRL�UHDOL]DGR�HP�VDOD�GH�FUHVFLPHQWR�H�LQFXEDomR�GH�SODQWDV�

GR�/DERUDWyULR�GH�)LWRSDWRORJLD� H�0LFURELRORJLD�$JUtFROD GD�8QLYHUVLGDGH�)HGHUDO� GD�

*UDQGH�'RXUDGRV��HP�WXEHWHV�GH���� FP��GLVSRVWRV HP�GHOLQHDPHQWR�H[SHULPHQWDO�HP

EORFRV FDVXDOL]DGRV FRP� GR]H� WUDWDPHQWRV� H� VHWH� UHSHWLo}HV�� RQGH� FDGD� XQLGDGH�

H[SHULPHQWDO�FRQVWLWXLX�VH�GH�XP�WXEHWH�FRP�DSHQDV�XPD�SODQWD���2V�WUDWDPHQWRV�IRUDP�

FRQVWLWXtGRV GH GH]� HVSpFLHV� GH� FURWDOiULD� �&URWDODULD� DQDJ\URLGHV�� &� EUHYLIORUD� &��

JUDKDPLDQD��&��LQFDQD��&��MXQFHD��&��ODQFHRODWD��&��RFKUROHXUD��&��SDOOLGD��&��SDXOLQD�H

&��VSHFWDELOLV���GXDV�WHVWHPXQKDV��WRPDWHLUR�FY��6DQWD�&UX] H�VRMD�FY��0RQVR\������55�

,352��

$�LQRFXODomR�FRP�D�VXVSHQVmR�GH�RYRV�GH�QHPDWRLGHV�IRL�UHDOL]DGD����KRUDV�

DSyV� R� WUDQVSODQWH SDUD� RV� WXEHWHV� &DGD� SODQWD� IRL� LQRFXODGD� FRP� ����� RYRV� GH�

QHPDWRLGH� 2� H[SHULPHQWR� IRL�PDQWLGR� SRU� ��� GLDV� j� ���&��� FRP� IRWRSHULRGR� GH� ���

KRUDV��$SyV�HVWH�SHUtRGR� DV�UDt]HV�IRUDP�FROHWDGDV� ODYDGDV��SHVDGDV�SDUD�REWHQomR�GD�

VXD� PDVVD� IUHVFD� �J�� H� IRUDP� VXEPHWLGDV� DR� PpWRGR� GH� FRORUDomR� GH� QHPDWRLGH� QR�

LQWHULRU� GR� VLVWHPD� UDGLFXODU� FRP� KLSRFORULWR� GH� VyGLR� H� IXFVLQD� iFLGD� �+866(<� H�

'$<.,1� �������$V UDt]HV� IRUDP� FRORFDGDV� HP� XP�EHFNHU� FRQWHQGR ���P/ GH� iJXD�

GHVWLODGD� H� � ��� P/ GH� 1D2&O� ������ SRU� XP� SHUtRGR� GH� �� PLQXWRV�� DJLWDQGR

RFDVLRQDOPHQWH�DV�DPRVWUDV��(P�VHJXLGD� DV�DPRVWUDV� IRUDP� ODYDGDV HP�iJXD�FRUUHQWH�

SRU� ��� VHJXQGRV� H� SHUPDQHFHUDP� HP iJXD� SRU� ��� PLQXWRV�� $SyV� HVWH� SURFHVVR� DV�

DPRVWUDV�IRUDP ODYDGDV�HP�iJXD�FRUUHQWH�H�WUDQVIHULGDV�SDUD�IUDVFR FRP����P/�GH�iJXD�

H���P/ GD�VROXomR�HVWRTXH�GH�IXFVLQD�iFLGD��VROXomR�HVWRTXH�IRL�SUHSDUDGD��GLVVROYHQGR�

���J�GH��IXFVLQD�iFLGD�HP�����P/�GH�iFLGR�DFpWLFR�H������P/�GH�iJXD�GHVWLODGD���

$V�DPRVWUDV�IRUDP OHYDGDV�DR�PLFUR�RQGDV H�GHL[DGDV�DWp�OHYDQWDU�IHUYXUD��

$SyV�HVWH�SURFHVVR� DV�DPRVWUDV�IRUDP�UHVIULDGDV�HP�WHPSHUDWXUD�DPELHQWH�H�ODYDGDV�HP�

iJXD�FRUUHQWH�H� HP�VHJXLGD DV UDt]HV� IRUDP�FRORFDGDV� HP����P/ JOLFHULQD�DFLGLILFDGD�
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FRP�GXDV�JRWDV GH�1D2&O �1�H�DTXHFLGD�DWp�j�HEXOLomR��$V UDt]HV�IRUDP�DUPD]HQDGDV��

HP�IUDVFR��WLSR�FROHWRU�XQLYHUVDO��+866(<�H�'$<.,1��������

3DUD� DYDOLDo}HV� DV� UDt]HV� MXQWDPHQWH� FRP� D� JOLFHULQD� IRUDP� GLVSHUVDV� HP�

XPD� OkPLQD� GH� YLGUR� ��� [� ����PP� VREUHSRVWD� SRU� RXWUD� OkPLQD� H� D� OHLWXUD� IHLWD� FRP�

DX[tOLR�GH�PLFURVFySLR�ySWLFR��4XDQWLILFRX�VH R�Q~PHUR�GH� -� H�R�Q~PHUR�GH� IrPHDV��

FDOFXORX�VH� R� ËQGLFH� GH� IrPHDV SHOD� IyUPXOD� ,)�  � �Q~PHUR� GH� IrPHDV� QR� PDWHULDO�

WHVWDGR�Q~PHUR�GH�IrPHDV�QD�VRMD�VXVFHWtYHO��[������5,**6�H 6&+0,77������

2V� GDGRV� IRUDP� VXEPHWLGRV� j� DQiOLVH� GH� YDULkQFLD� FRP� R� DX[tOLR� GR

SURJUDPD 6,69$5� �)(55(,5$�� ������ H� DV� PpGLDV� FRPSDUDGDV� SHOR� WHVWH� GH� /6'�

)LVKHU� D� ���GH� SUREDELOLGDGH� 2V� GDGRV� GH�PDVVD� GH� UDL] H� R� IDWRU� GH� UHSURGXomR� H�

tQGLFH� GH� IrPHDV IRUDP� WUDQVIRUPDGRV� HP�ξݔ  ͳ H� RV� GDGRV� GH Q~PHURV� GH� RYRV� H�

Q~PHURV�GH�-� IRUDP�WUDQVIRUPDGRV�ORJ �[��� QD�EDVH�����
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5(68/7$'26�(�',6&8662

2V� GDGRV� REWLGRV� GH� PDVVD� IUHVFD� GH� UDt]HV GDV� HVSpFLHV� GH� FURWDOiULD�

LQGLFDP�TXH�KRXYH�GLIHUHQoD�VLJQLILFDWLYD� ���GH�SUREDELOLGDGH�SHOR�WHVWH�/6'�)LVKHU��

REVHUYDQGR�VH TXH� DV� HVSpFLHV�&�� VSHFWDELOLV��&��SDXOLQD��&�� MXQFHD��&�� EUHYLIORUD��&��

JUDKDPLDQD� H &�� RFKUROHXFD� REWLYHUDP RV PDLRUHV YDORUHV� SDUD PDVVD GH� UDt]HV�

YDULDQGR� GH� ����� D� ������ JUDPDV �4XDGUR� ���� (VWDV� HVSpFLHV� IRUDP� GLIHUHQWHV�

VLJQLILFDWLYDPHQWH�GD�&��LQFDQD� FRP�DSHQDV�������J��$�PDVVD�IUHVFD�GH�UDL]�GR WRPDWH�

FXOWLYDU�6DQWD�&UX]� H�6RMD� %0;�0DJQD�55��'RQ�0DULR����L�� IRUDP�������H�������

UHVSHFWLYDPHQWH�

&��RFKUROHXFD�REWHYH�R�PDLRU� IDWRU�GH� UHSURGXomR�H�Q~PHURV�GH�RYRV�SRU�

JUDPD�GH�UDt]HV��FRPSDUDGR�FRP�DV�GHPDLV�HVSpFLHV��H[FHWR�SDUD�RYRV�SRU�JUDPD�TXH�

UDt]HV�RQGH�&��DQDJ\URLGHV�DSUHVHQWRX�UHVXOWDGRV�VHPHOKDQWHV�

48$'52����0DVVD�GH�UDt]HV��RYRV�SRU�JUDPD�GH�UDt]HV H�IDWRU�GH�UHSURGXomR�HP�
GLIHUHQWHV� HVSpFLHV� GH� FURWDOiULD� QR� FRQWUROH� GH� 0HORLGRJ\QH�
MDYDQLFD��'RXUDGRV��06� �����

(VSpFLHV
 0DVVD�IUHVFD�

GH�UDt]HV
2YRV�J�5Dt]HV

)DWRU�GH�
5HSURGXomR�

&��DQDJ\URLGHV ����� EF ���� FG ���� D
&��EUHYLIORUD ����� DE ���� DE ���� D
&��JUDKDPLDQD ����� DE ���� DE ���� D
&��LQFDQD ����� F ���� EF ���� D
&��MXQFHD ����� D ���� D ���� D
&��RFKUROHXFD ����� DE ����� G ����� E
&��SDXOLQD ����� D ���� D� ������ D
&��VSHFWDELOLV ����� D ���� DE ���� D

&9��� ����� ����� ����
0pGLDV�VHJXLGDV�SHOD�PHVPD�OHWUD�QD�FROXQD��QmR�GLIHUHP�HQWUH�VL�SHOR� WHVWH�/6'�
)LVKHU� ��� GH� SUREDELOLGDGH�� 2V� GDGRV� IRUDP� WUDQVIRUPDGRV� HP� ξݔ  ͳ �� 2V�
GDGRV�IRUDP�WUDQVIRUPDGRV�HP�ORJ�GH�[��������

2�Q~PHUR�GH�RYRV�SRU�JUDPD�GH�UDt]HV��REWLGR�QD�H[WUDomR�GR�QHPDWRLGH�0�

MDYDQLFD� DRV ��� GLDV� DSyV� D� LQRFXODomR GH� WRPDWH� H� R� IDWRU� GH� UHSURGXomR� FDOFXODGR�

IRUDP� ����� RYRV� SRU� JUDPD� FRP� XP� IDWRU� GH� UHSURGXomR� GH� ������ HQTXDQWRV RV�

YDORUHV�SDUD�VRMD�IRL�GH������RYRV��FRP�IDWRU�GH�UHSURGXomR GH�������7RPDWH�H�VRMD�QmR�

IRUDP�GLIHUHQWHV�HQWUH�VL��HQWUHWDQWR�TXDQGR�FRPSDUDGR�FRP�DV�HVSpFLHV�GH�FURWDOiULDV�

HVWDV�GHPRVWUDUDP�VHU GLIHUHQWHV�
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1HVWH�H[SHULPHQWR��FRQVWDWRX�VH EDL[D�UHSURGXomR�GH�0��MDYDQLFD�HP�WRGDV�

DV� HVSpFLHV� GH� FURWDOiULDV� DSUHVHQWDQGR� )5 PHQRU� TXH �� HQWUHWDQWR� D�&�� RFKUROHXFD�

REWHYH�YDORU�VXSHULRU� FRPSDUDGR FRP�DV�GHPDLV�HVSpFLHV��1R�HQWDQWR� WRGDV DV�HVSpFLHV�

VmR UHVLVWHQWHV�GH�DFRUGR�FRP 2RVWHQEULQN��������� �5REHUWV��������DSXG�3HUHLUD�HW�DO��

������� HVFODUHFH� TXH� D� UHVLVWrQFLD� GH� SODQWDV� DR� QHPDWRLGH� GDV JDOKDV�� HP� JHUDO�� QmR�

SURWHJH� D� SODQWD� FRQWUD� D� SHQHWUDomR� GH� MXYHQLV�� PDV� DIHWD� R� GHVHQYROYLPHQWR� RX� D�

UHSURGXomR�GR�QHPDWRLGH�HP�HWDSD�SRVWHULRU�j�SHQHWUDomR�

1RV�UHVXOWDGRV�GR�VHJXQGR�HQVDLR�GH�LQRFXODomR�GH�0��MDYDQLFD �4XDGUR�����

UHIHUHQWH� VXFHVVmR� GH� FXOWXUDV�� RQGH� QD� SULPHLUD� VDIUD HVSpFLHV� GH� FURWDOiULDV� H� DV�

WHVWHPXQKDV��H�QD�VHJXQGD�VDIUD��WRPDWH�FXOWLYDU�6DQWD�&UX]��REVHUYRX�VH�TXH�R Q~PHUR�

GH�RYRV�UHFXSHUDGR�GH�UDt]HV�GH�WRPDWHLUR�HP�VXFHVVmR�D�&��JUDKDPLDQD�IRL�PHQRU�GR�

TXH� HP� WRPDWHLUR� DSyV &�� LQFDQD� H� &�� MXQFHD�� H� QmR� GLIHULQGR� HVWDWLVWLFDPHQWH� GDV�

GHPDLV� $�PpGLD� GH� RYRV� HP� UDt]HV� GH� WRPDWHLUR� HP� VXFHVVmR� j� VRMD� FXOWLYDU� %0;�

0DJQD� 55� �'RQ�0DULR� ���L�� �� WRPDWH� REWHYH� �������� RYRV� SRU� JUDPD� GH� UDt]HV�� 2

Q~PHUR�GH�RYRV�QD�VXFHVVmR�WRPDWH�WRPDWH�IRL�GH ��������RYRV�SRU�JUDPD��(VWH�YDORU�

SRGH� HVWDU� UHODFLRQDGR� FRP� D� DOWD� PRUWDOLGDGH� GDV� SODQWDV� RFDVLRQDGD� SHOD� DOWD�

SRSXODomR�GH�QHPDWRLGH�QDV�SDUFHODV�QR�GLD�GR� WUDQVSODQWH��1mR� IRL�REVHUYDGR� -�� HP�

UDt]HV�GH�WRPDWH�GD�VXFHVVmR�FRP�&��JUDKDPLDQD�

48$'52 ���0DVVD�IUHVFD�GH�UDt]HV GH�WRPDWHLUR��Q~PHUR�GH�RYRV�SRU�JUDPD�GH�UDt]HV�
H� -��SRU�JUDPD�GH� UDt]HV VHJXQGR�HQVDLR�GR�H[SHULPHQWR�GH�GLIHUHQWHV�
HVSpFLHV�GH�FURWDOiULD�QR�FRQWUROH�GH�0HORLGRJ\QH�MDYDQLFD��HP�VXFHVVmR�
FRP�WRPDWH FXOWLYDU�6DQWD�&UX]� 'RXUDGRV��06� �����

(VSpFLHV
0DVVD�IUHVFD�
GH�UDL]��J�

2YRV�J�5DL]
-��J

&��DQDJ\URLGHV ���� DE ���� EF ���� DE
&��EUHYLIORUD ���� D ���� DEF ���� DE
&��JUDKDPLDQD ���� DE ���� D ���� D
&��LQFDQD ���� DE ���� EF ���� E
&��MXQFHD ���� E ���� F ���� DE
&��RFKUROHXFD ���� DE ���� DE ���� DE
&��SDXOLQD ���� E ���� DE ���� D
&��VSHFWDELOLV ���� DE ���� DEF ���� DE

&9��� ����� ����� ������
0pGLDV�VHJXLGDV�SHOD�PHVPD�OHWUD�QD�FROXQD��QmR�GLIHUHP�HQWUH�VL�SHOR�WHVWH�/6'�
)LVKHU����GH�SUREDELOLGDGH��
2V�GDGRV�IRUDP�WUDQVIRUPDGRV�HPξݔ  ͳ
2V�GDGRV WUDQVIRUPDGRV�HP�ORJ�GH�[�����QD�EDVH����H�DSUHVHQWDGRV�GH�DFRUGR GH
FRP�D�IyUPXOD�
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2EVHUYDUDP�VH� WDPEpP� WD[D� GH� PRUWDOLGDGH� GH� SODQWDV� HP� DOJXQV�

WUDWDPHQWRV��2� WUDWDPHQWR� WRPDWH� QD� VXFHVVmR� WRPDWH� �WRPDWH�WRPDWH�� REWHYH� ����GH�

WD[D� GH� PRUWDOLGDGH�� HQTXDQWR� TXH� R� WUDWDPHQWR� VRMD�WRPDWH� ���� H� ���� SDUD� &��

MXQFHD�WRPDWH��$�PpGLD�GD�PDVVD�IUHVFD�GDV�UDt]HV�GRV�WUDWDPHQWRV� WRPDWH�WRPDWH�TXH�

VREUHYLYHUDP��IRL�GH������JUDPDV��

2�VROR�DGYLQGR�GD�VXFHVVmR�&��SDXOLQD�WRPDWH�FRQWHYH�R�PHQRU�Q~PHUR�GH�

-�� FRP�������� HVSpFLPHV��GLIHUHQWH GDV�GHPDLV�HVSpFLHV�H[FHWR�SDUD�&��RFKUROHXFD��

3DUD� R� Q~PHUR� RYRV� HP� VROR� GH� VXFHVVmR�� DSHQDV� GH� WRPDWHV� FRP� &�� MXQFHD H� &��

RFKUROHXFD� IRUDP� GLIHUHQWHV� HQWUH� VL� �4XDGUR ��� $OpP� GR� HIHLWR� GD� KRVSHGDELOLGDGH�

DRV� QHPDWyLGHV�� H[LVWHP� HYLGrQFLDV� TXH� D� LQFRUSRUDomR� DR� VROR� GD� SDUWH� DpUHD� GH�

GLIHUHQWHV� HVSpFLHV� YHJHWDLV� SRGH� UHGX]LU� D� SRSXODomR� GH� QHPDWRLGHV� ILWRSDWRJrQLFRV�

�/23(6�HW�DO���������

48$'52����1~PHUR�GH�RYRV�H�-��H[WUDtGR�GH�VROR�H[SHULPHQWDO��QR�VHJXQGR HQVDLR�GR�
H[SHULPHQWR� GH� GLIHUHQWHV� HVSpFLHV� GH� FURWDOiULD� QR� FRQWUROH� GH�
0HORLGRJ\QH� MDYDQLFD HP� VXFHVVmR� FRP� WRPDWH� FXOWLYDU� 6DQWD� &UX]��
'RXUDGRV��06� �����

(VSpFLHV 1��2YRV 1��-�

&��DQDJ\URLGHV ����� DE ������� E
&��EUHYLIORUD ����� DE ������� E
&��JUDKDPLDQD ����� DE ������� E
&��LQFDQD ����� DE ������� E
&��MXQFHD ����� D ������� E
&��RFKUROHXFD ������ E ������� DE
&��SDXOLQD ����� DE ������� D
&��VSHFWDELOLV ����� DE ������� E
&9��� ����� ����
0pGLDV�VHJXLGDV�SHOD�PHVPD�OHWUD�QD�FROXQD��QmR�GLIHUHP�HQWUH�VL�SHOR�WHVWH�/6'�)LVKHU�
���GH�SUREDELOLGDGH��2V�GDGRV�IRUDP�WUDQVIRUPDGRV�HP�ORJ�GH�[���� QD�EDVH��������

1R� WHUFHLUR HQVDLR� RV� UHVXOWDGRV� GH� PDVVD� IUHVFD� GH� UDL]� IRUDP� GLVWLQWRV��

FRPSDUDGR�DRV�GR�SULPHLUR�HQVDLR��1R�HQWDQWR��RV�HQVDLRV�IRUDP�UHDOL]DGRV�HP�pSRFDV

GLVWLQWDV�� FRQVLGHUDQGR�VH� TXH� HVSpFLHV� GH� FURWDOiULD� VmR� VHQVtYHLV� DR� IRWRSHUtRGR�

�$0$%,/(� HW� DO��� ������ 3(5(,5$� HW� DO��� ������� 1HVWH� HQVDLR� D� &�� EUHYLIORUD

DSUHVHQWRX�R�PHQRU�YDORU�FRPSDUDGR�FRP�DV�GHPDLV��FRP�XPD�PpGLD�GH������JUDPDV��

VHLV� YH]HV� PHQRU� TXH� QR� SULPHLUR� HQVDLR�� &URWDODULD� MXQFHD H &�� SDXOLQD IRUDP� DV�
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HVSpFLHV�TXH�REWLYHUDP�RV�PDLRUHV�YDORUHV�H�IRUDP�GLIHUHQWHV�VLJQLILFDWLYDPHQWH� D����

GH�SUREDELOLGDGH�SHOR�WHVWH�/6'�)LVKHU �4XDGUR����

$�DYDOLDomR�GD�LQRFXODomR�GH�RYRV�GH�0��MDYDQLFD�HP WRPDWH��FXOWLYDU�6DQWD�

&UX]� H� VRMD�� FXOWLYDU� 0RQVR\� ����� REWLYHUDP� ����� RYRV� SRU� JUDPD� GH� UDt]HV� QD�

H[WUDomR�GH�UDt]HV�GH�WRPDWHLUR�FRP�XP�IDWRU�GH�UHSURGXomR�GH��������UHVXOWDGRV�IRUDP�

VLPLODUHV�DR�SULPHLUR�HQVDLR��H�D�FXOWLYDU�GH�VRMD�0RQVR\������DSUHVHQWRX�)5�GH������

48$'52����0DVVD�GH�UDL]��-��SRU�JUDPD�GH�UDL]��RYRV�SRU�JUDPD�GH�UDL]�H�IDWRU�GH�
UHSURGXomR�QR�WHUFHLUR HQVDLR�GH�GLIHUHQWHV�HVSpFLHV�GH�FURWDOiULD�DRV�
��� GLDV� GD� LQRFXODomR� FRP�0HORLGRJ\QH� MDYDQLFD�� 'RXUDGRV�� 06�
�����

(VSpFLHV
 0DVVD�
IUHVFD�GH�
UDL]

-��J�5DL]
2YRV�J�
5DL]

)DWRU�GH�
5HSURGXomR�

&��DQDJ\URLGHV ����� GH ����� F ����� E ���� D
&��EUHYLIORUD ���� H ����� EF ����� DE ���� D
&��JUDKDPLDQD ����� FGH ���� DEF ����� D ���� D
&��LQFDQD ����� GH ���� DEF ����� DE ���� D
&��MXQFHD ����� D ���� D� ����� DE ���� D
&��ODQFHRODWD ����� GH ���� DE� ����� DE ���� D
&��RFKUROHXFD ����� EFG ����� EF ����� DE ���� D
&��SDOOLGD ����� GH ����� EF ����� DE ���� D
&� SDXOLQD ����� DE ���� DEF ���� D ���� D
&��VSHFWDELOLV ����� EF ���� DEF� ����� D ���� D

&9��� ����� ����� ����� �����
0pGLDV�VHJXLGDV�SHOD�PHVPD�OHWUD�QD�FROXQD��QmR�GLIHUHP�HQWUH�VL�SHOR� WHVWH�/6'�
)LVKHU����GH�SUREDELOLGDGH��
2V�GDGRV�IRUDP�WUDQVIRUPDGRV�HP�ξݔ  ͳ
2V�GDGRV�IRUDP�WUDQVIRUPDGRV�HP�ORJ�GH�[������

7RGDV�DV�HVSpFLHV�GH�FURWDOiULD�DSUHVHQWDUDP�VH�UHVLVWrQWHV� GH�DFRUGR�FRP�D�

FODVVLILFDomR� SURSRVWD� SRU� 7D\ORU� �������� 'H� DFRUGR� FRP� RV� WUDEDOKRV� GHVHQYROYLGRV�

SRU� SHVTXLVDGRUHV� GHPRVWUDUDP� TXH� Ki XPD� UHVLVWrQFLD� YDULiYHO� HQWUH� DV� HVSpFLHV� GH�

FURWDOiULD�H�RV�QHPDWRLGHV��3RU�H[HPSOR��&�� MXQFHD VXSRUWRX�D� LQIHFomR�PRGHUDGD�SRU�

0��MDYDQLFD��HQTXDQWR�&��LQWHUPHGLD DSUHVHQWRX�PDLRU�UHVLVWrQFLD��HQWUHWDQWR�&��SDXOLQD

H�&�� VSHFWDELOLV PRVWUDUDP� DOWD� UHVLVWrQFLD�� �6,/9$� HW� DO��� ������� 5RVD� HW� DO�� �������

DYDOLDQGR�D�UHSURGXomR�GH�0HORLGRJ\QH�MDYDQLFD HP�ROHUtFRODV�H�HP�SODQWDV�XWLOL]DGDV�

QD� DGXEDomR� YHUGH� REVHUYDUDP� TXH� &�� MXQFHD�� &�� VSHFWDELOLV�� &��

EUHYLIORUD FRPSRUWDUDP�VH� FRPR� UHVLVWHQWHV� D 0�� MDYDQLFD�� ,QRPRWR� HW� DO�� �������
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REVHUYDUDP� TXH &�� VSHFWDELOLV�� &�� EUHYLIORUD DSUHVHQWDUDP�VH� FRPR� UHVLVWHQWHV�

D0HORLGRJ\QH�MDYDQLFD�

1R�TXDUWR H[SHULPHQWR�UHDOL]DGR��HP�TXH DV�UDt]HV�IRUDP�FRORULGDV �)LJXUD�

��� REVHUYRX�VH TXH�WRGDV�DV�HVSpFLHV GH�FURWDOiULD IRUDP�SHQHWUDGDV�SHOR�QHPDWRLGH� 2�

Q~PHUR� GH� -�� REVHUYDGR HP� &�� JUDKDPLDQD� IRL VXSHULRU� jV GHPDLV� HVSpFLHV� 1R�

HQWDQWR�� D� HVSpFLH DSUHVHQWRX� PDLRU� PDVVD� GH� UDL]� HQWUH� DV� FURWDOiULDV H� WDPEpP�

DSUHVHQWRX� EDL[R� Q~PHUR� GH IrPHDV� (P� &URWDODULD� LQFDQD� QmR� IRUDP� REVHUYDGDV�

IrPHDV QR� LQWHULRU� GDV� UDt]HV� GLIHUHQWHPHQWH GDV� GHPDLV� H� D &�� RFKUROHXFD� IRL� D� TXH�

DSUHVHQWRX�R�PDLRU�Q~PHUR�GH�IrPHDV�HQWUH�DV�FURWDOiULDV��4XDGUR�����

48$'52����0DVVD�GH� UDL]�� Q~PHUR�GH� -���Q~PHUR�GH IrPHDV� H� tQGLFH� GH� IrPHDV� HP
GLIHUHQWHV�HVSpFLHV�GH�FURWDOiULD H WRPDWHLUR��� GLDV�DSyV�D�LQRFXODomR�GH�
0HORLGRJ\QH�MDYDQLFD��'RXUDGRV��06� �����

(VSpFLHV
0DVVD�GH�
5DL]

-� 1��)rPHDV ,)�

&��DQDJ\URLGHV ���� F ���� D ���� DEF ��� DE
&��EUHYLIORUD ���� F ���� D ���� DEF ��� DE
&��JUDKDPLDQD ���� DE ����� E ���� DEF ��� DE
&��LQFDQD ���� F ���� D ���� D ��� D
&��MXQFHD ���� E ���� D ���� FG ���� EF
&��ODQFHRODWD ���� F ���� D ���� DE ��� D
&��RFKUROHXFD ���� F ���� D ���� G ���� F
&��SDOOLGD ���� F ���� D ���� EFG ���� EF
&��SDXOLQD ���� F ���� D ���� DEF ��� DE
&��VSHFWDELOLV ���� E ���� D ���� DE ��� D
7RPDWH ���� D ����� E ����� H ����� G
&9���� ���� ����� ����� �����
0pGLDV�VHJXLGDV�SHOD�PHVPD�OHWUD�QD�FROXQD��QmR�GLIHUHP�HQWUH�VL�SHOR�WHVWH�/6'�)LVKHU�
���GH�SUREDELOLGDGH��2V�GDGRV�IRUDP�WUDQVIRUPDGRV�HP�ξݔ  ͳ �

&URWDODULD�MXQFHD�H�&��VSHFWDELOLV VmR�DV�HVSpFLHV�IUHTXHQWHPHQWH�XWLOL]DGDV�

QR� %UDVLO� SHOD� DOWD� SURGXWLYLGDGH� GH� PDWHULDO� YHJHWDO�� IDFLOLGDGH� GH� DTXLVLomR� GH�

VHPHQWHV�H�PXOWLSOLFDomR��DOpP�GH�DSUHVHQWDU�DOWD�UHVLVWrQFLD�D�0��MDYDQLFD���,QRPRWR�HW�

DO�� �������DYDOLDQGR�HP�FDVD�GH�YHJHWDomR�DOJXPDV�HVSpFLHV�YHJHWDLV�H�D�FURWDOiULD�QR�

PDQHMR�GH�0��MDYDQLFD�REWLYHUDP�YDORUHV�GH�IDWRU�GH�UHSURGXomR�GH������SDUD�&��MXQFHD

H� ����� SDUD� &�� VSHFWDELOLV FRPSURYDQGR� VXD� HILFiFLD� QR� FRQWUROH� GR� QHPDWRLGHV�0��

MDYDQLFD� 5LFK� H� 5DKL� ������� DYDOLDQGR� D� LQIOXrQFLD� GH� VHPHQWHV� PRtGDV� GH� &��

VSHFWDELOLV� DGLFLRQDGR� DR� VXEVWUDWR� QR� FXOWLYR� GH� WRPDWHLUR� LGHQWLILFRX� TXH� KRXYH�

VXSUHVVmR� QR� GHVHQYROYLPHQWR� GH�0�� LQFRJQLWD� H 0�� MDYDQLFD�� %RUJHV HW� DO� ��������
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DYDOLDQGR�D�WR[LGDGH�GH�H[WUDWR�DTXRVR�GH�&��MXQFHD VREUH�DGXOWRV�GH�7XEL[DED�WX[DXD H�

0HORLGRJ\QH�LQFRJQLWD DSUHVHQWDP�HOHYDGD�HILFLrQFLD�QR�FRQWUROH�GDV�GXDV�HVSpFLHV�GH�

ILWRQHPDWRLGHV�

),*85$� �� $�� )rPHD� GH� 0HORLGRJ\QH� MDYDQLFD HP� UDL]� GH� WRPDWH�� %�� -�� GH�
0HORLGRJ\QH�MDYDQLFD HP�UDL]�GH�FURWDOiULD��'RXUDGRV��06�������

6HJXQGR� :DQJ� HW� DO�� �������� R� PRGR� GD� UHVLVWrQFLD� GD� FURWDOiULD� FRQWUD�

GLIHUHQWHV� QHPDWyLGHV� YDULD� GH� DFRUGR� FRP� DV� HVSpFLHV� GH� SODQWDV� H� HVSpFLHV� GH�

QHPDWyLGHV� LPEXtGR� QRV� SDWRVVLWHPDV��$� UHVLVWrQFLD� SRGH� VHU� GLYLGLGD HP� WUrV� SDUWHV��

GLILFXOGDGH� QD� SHQHWUDomR� GR� QHPDWRLGH� D� UDt]HV� H� PRUWH� SUHFRFH� GR� QHPDWRLGH� QR�

LQWHULRU�GR�KRVSHGHLUR��UHGXomR�QD�UHSURGXomR�GRV�QHPDWRLGHV�H TXHGD�QD�SURGXomR�GH�

RYRV� GRV� QHPDWRLGHV� H� SRU� ILP� LQLELomR� GR� FUHVFLPHQWR� RX� GHVHQYROYLPHQWR� GH�

QHPDWRLGHV��

1R�HQWDQWR�RV�PHFDQLVPRV�GD�UHVLVWrQFLD�GDV�FURWDOiULDV�D�QHPDWRLGHV�DLQGD�

QmR�p�WRWDOPHQWH�FRQKHFLGR��HPERUD�H[LVWDP YiULRV�IDWRUHV�TXH�SRGHP�FRQWULEXLU�FRPR�

DV�DWLYLGDGHV�DOHORSiWLFDV�DWUDYpV�GRV�PHWDEROLWRV�VHFXQGiULRV�SURGX]LGRV�SHODV�SODQWDV�

H�SRU�SURWHtQDV�GH�GHIHVD�GD�SODQWD�FRPR�DV�HQ]LPDV�OHFWLQDV��TXLWLQDVHV��ILWRUP{QLRV�H�

SURWHtQDV�UHODFLRQDGDV�DRV SUySULRV�SDWyJHQRV��:$1*�HW DO���������%8552:6�HW�DO��

����� $1'5$'( HW�DO�� �������2V�ILWRUP{QLRV�SRGHP�GHVHPSHQKDU�YiULRV�SDSpLV�QDV�

LQWHUDo}HV�SODQWD�QHPDWRLGH��EORTXHDQGR�D�LQWHUDomR�SODQWD�QHPDWRLGH�H�LQWHUIHULQGR�QR�

UHFRQKHFLPHQWR� GD� VXSHUItFLH� UDGLFXODU� H� QD� IRUPDomR� GR� ORFDO� GH� DOLPHQWDomR� GR�

QHPDWRLGH� �&857,6�� ������� $QGUDGH HW� DO� �������� DYDOLDQGR� HIHLWRV� GH� XPD� QRYD�

SURWHtQD� UHODFLRQDGD� j� SDWRJrQHVH� &ODVVH� ��� �35������ �&S35,�� D� SDUWLU� GH� UDt]HV� GH�

$ %
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&URWDODULD� SDOOLGD FRP� DWLYLGDGH� LQLELGRUD� GD� SDSDtQD� VREUH� QHPDWRLGHV� GDV� JDOKDV�

0HORLGRJ\QH� LQFRJQLWD� HYLGHQFLDUDP� TXH� HVWD� SURWHtQD� WHP� XP� SDSHO� QD� GHIHVD� GD�

SODQWD��H[LELQGR�DWLYLGDGH�LQLELWyULD�QRV�WHVWHV�UHDOL]DGRV�

2�PHFDQLVPR�GH�UHVLVWrQFLD�GDV�FURWDOiULDV�DRV�QHPDWyLGHV�GDV�JDOKDV� WHP�

VLGR� SDUFLDOPHQWH� HOXFLGDGD�� OHYDQGR� HP� FRQWD� WRGDV� DV� LQIRUPDo}HV� GHVFULWD� GRV�

GLYHUVRV�PHFDQLVPRV�TXH�HQYROYHP D�LQLELomR�GR�GHVHQYROYLPHQWR�GH�QHPDWRLGHV� WDQWR�

QD� DomR� QHPDWLFLGDV� GRV� FRPSRVWRV� SURGX]LGRV� GXUDQWHV� D� IL[DomR� DWXDQGR� QD�

SODVPROLVDomR� FHOXODU�� FRPR� QD� DWLYLGDGH� GD� TXLWLQDVH�� UHVXOWDQGR� QR� SURFHVVR� p� D�

OLEHUDomR�GH�1�DFHWLOJOXFRVDPLQD��SURGXomR�GH�DOHORTXtPLFRV�Wy[LFR�&S35,�LQLELQGR�D�

SDSDtQD� VREUH� QHPDWRLGHV� GDV� JDOKDV� �6$12� HW� DO��� ������� 6$12�� �������'DQDKDS� H�

:RQDQJ��������HVWXGDQGR�D�HILFiFLD�GH�H[VXGDGRV�UDGLFXODUHV�HP�DOJXPDV�HVSpFLHV�GH�

FURWDOiULD� VREUH� R� 0�� LQFRJQLWD HP� SODQWDV� GH� WRPDWHLUR�� HYLGHQFLRX D� DWLYLGDGH�

QHPDWLFLGD� DSUHVHQWDGD� SHODV� HVSpFLHV� &�� EUHYLIORUD�� &�� MXQFHD�� &�� UHWXVD� H &��

VSHFWDELOLV�VREUH�0��LQFRJQLWD� VXJHULQGR�TXH�HVWD�FRQWrP�LQJUHGLHQWHV�ELRORJLFDPHQWH�

DWLYRV�TXH�SRGHP�PDWDU�RX�LQLELU�GHVHQYROYLPHQWR�GHVWHV�QHPDWyLGHV�

:DQJ� HW� DO�� ������� REVHUYDUDP� TXH� RV� UHVtGXRV� GH� &URWDODULD� MXQFHD��

DSOLFDGRV�SRXFR�DQWHV�GR�SODQWLR��SRGHULDP�HIHWLYDPHQWH� UHGX]LU�DV�SRSXODo}HV�GH�0��

LQFRJQLWD�H�JDOKDV�HP�UDt]HV�GH�DEREULQKD��1R�HQWDQWR��D�DOWHUDomR�RUJkQLFD�GR�VROR�QmR�

WHYH�HIHLWR�HP�QtYHLV�PDLV�HOHYDGRV�GH�SRSXODo}HV�GH�QHPDWRLGHV��H�QD�YHUGDGH�UHVXOWRX�

QXP�PDLRU�Q~PHUR�GH�MXYHQLV�GR�TXH�QRV�VRORV�VHP�DOWHUDo}HV��

-RXUDQG� HW� DO� �����E�� DQDOLVDQGR� D� DWLYLGDGH� QHPDWRVWiWLFD� LQ� YLWUR� HP

MXYHQLV�GR�VHJXQGR�HVWiJLR�GH�0HORLGRJ\QH� LQFRJQLWD��0�� MDYDQLFD�H 0��PD\DJXHQVLV

SRU�H[WUDWRV�DTXRVRV�GH����HVSpFLHV�GH�FURWDOiULD��GLYLGLX HP�TXDWUR������RV�H[WUDWRV�GH�

&�� JODXFRLGHV QmR� HVWDYDP� DWLYRV�� ���� RV� H[WUDWRV� UDGLFXODUHV� GH &�� JRUHHQVLV�� &��

ODWK\URLGHV�H &��SHUURWWHWLL IRUDP�PDLV�DWLYRV�TXH�RV�H[WUDWRV�GH�FDXOHV������RV�H[WUDWRV�

GH�FDXOH�GH�&��FRPRVD�H &��F\OLQGURFDUSD IRUDP�PDLV�DWLYRV�TXH�RV�H[WUDWRV�UDGLFXODUHV��

���WDQWR�RV�H[WUDWRV�GH�UDPRV�FRPR�RV�GH�UDL]�GH�&��DWURUXEHQV��&��EDUNDH��&��JUDQWLDQD��

&��K\VVRSLIROLD��&��SDOOLGD��&��SRGRFDUSD��&��UHWXVD��&��VHQHJDOHQVLV�H &��VSKDHURFDUSD

WrP� HIHLWRV� QHPDWRVWiWLFRV� � GHSHQGHQGR� GR� FURWDOiULD� RX� WHFLGR� YHJHWDO� GR� TXDO� RV�

H[WUDWRV�IRUDP�GHULYDGRV� $ &URWDODULD EDUNDH��&��JUDQWLDQD��&��SDOOLGD�H�&��SRGRFDUSD�

VmR� DV� HVSpFLHV� GH� FURWDODULD� PDLV� HILFLHQWHV�� SDUD� WRGDV� DV� HVSpFLHV� GH�0HORLGRJ\QH

DYDOLDGDV�

2�XVR�GRV DOFDORLGHV�TXH�VmR�SURGX]LGRV�SHODV�FURWDOiULDV�TXH�VmR pVWHU�����

GHK\GURS\UUROL]LGLQH� �DOFDOyLGHV� SLUUROL]LGtQLFRV�� 3$V�� WrP� R� SRWHQFLDO� GH� VHUHP�
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XWLOL]DGRV� QR� PDQHMR� GH� QHPDWyLGH�� SULQFLSDOPHQWH� QHPDWyLGHV� HQGRSDUDVLWDV�

VHGHQWiULRV��7+2'(1�H�%2335e���������([WUDWRV�REWLGRV�D�SDUWLU�GH�FDXOHV�H�UDt]HV GH�

&�� MXQFHD IRUDP� DWLYRV� FRQWUD� MXYHQLV� GH� VHJXQGR� HVWiGLR� �-����&URWDODULD� MXQFHD��&��

VSHFWDELOLV�H &��VDKDUDH DSUHVHQWRX�DWLYLGDGH�QHPDWLFLGD�VREUH�MXYHQLV�GH�5DGRSKROXV�

VLPLOLV H�0HORLGRJ\QH�LQFRJQLWD �68%5$0$1,<$1�H�6,9$*$0,���������

-RXUDQG HW� DO� �����D�� DYDOLDQGR� H[WUDWR� DTXRVR� GH� IROKDV� GH�&URWDODULD�

YLUJXODWD VXEVS� JUDQWLDQD VREUH�MXYHQLV�GH�VHJXQGR�HVWiGLR�GH�0HORLGRJ\QH�LQFRJQLWD�

LGHQWLILFDUDP XPD� DWLYLGDGH QHPDWRVWiWLFD QXPD� SURSRUomR� GH� �� PJ� �� P/ �Z�Y�� GH�

H[WUDWR��D�'/���IRL�HVWLPDGR�SDUD�VHU�HTXLYDOHQWH�D�����PJ���PO��

6LOYD�HW�DO�� �������REVHUYDUDP�TXH�0� MDYDQLFD p�PHQRV�DWUDtGR�SRU�UDt]HV�

GH�&�� VSHFWDELOLV TXDQGR� FRPSDUDGDV� FRP� WRPDWHLUR��2V� DXWRUHV WDPEpP�REVHUYDUDP�

TXH�PHVPR����GLDV�DSyV�D�LQRFXODomR�GH 0HORLGRJ\QH�VSS� HP�UDt]HV�GH &��VSHFWDELOLV��

&��MXQFHD��&��UHWXVD�H &��SDXOLQD� QmR�IRL�REVHUYDGR�LQGLYtGXRV�QD�IDVH�DGXOWD���6LOYD�HW�

DO�� �������� WUDEDOKDQGR� FRP�REVHUYDo}HV� KLVWRSDWROyJLFDV� GH� UDt]HV� VHFFLRQDGDV� GH�&�

VSHFWDELOLV��&�� MXQFHD H�WRPDWH� LQRFXODGDV�FRP�0��MDYDQLFD��REVHUYDUDP�TXH�WRGDV�DV�

SODQWDV� IRUDP� LQGX]LGDV D� SURGX]LUHP� FpOXODV� JLJDQWHV�� 1R HQWDQWR�� HP� SODQWDV� GH�
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TXH� RV� QHPDWRLGHV� SHQHWUDP� QDV� UDt]HV� H� PLJUDP� HP� GLUHomR� DR� FLOLQGUR� YDVFXODU��

SRUpP�QmR�RFRUUH�D� IRUPDomR�GH�FpOXODV�QXWUL]HV��(QWUHWDQWR��GHVHQYROYHX�VH�DR�UHGRU�

GD� UHJLmR�DQWHULRU�GRV� MXYHQLV�GH� VHJXQGR� HVWiGLR� �-���TXH�SHQHWUDUDP�XPD� UHJLmR�GH�

FpOXODV�QHFUyWLFDV��WDPEpP�FKDPDGD�GH�UHDomR�GH�KLSHUVHQVLELOLGDGH��5+���'523.,1�

����� +2�HW�DO������� ��

6LOYD� HW� DO�� ������� DYDOLDQGR� DV� UHVSRVWD� GH� UHVLVWrQFLD� HP�0HORLGRJ\QH�

H[tJXD� HP�FDIHHLUR�UHVLVWHQWHV�H�VXVFHWtYHO� FRQFOXLX�TXH�D�UHVLVWrQFLD�GD�FXOWLYDU�QmR�p�

DSHQDV� GHYLGR� j� UHDomR� GH� KLSHUVHQVLELOLGDGH� SRLV HOD� DSUHVHQWD� XP� FRQMXQWR� GH�

UHVSRVWDV� GH� GHIHVD�� TXH� DPEDV� VmR� FRQVWLWXWLYDV� H� LQGX]LGDV� DSyV� D� SHQHWUDomR� GR�

QHPDWRLGH��LQLELQGR D�IRUPDomR�GR�ORFDO�GH�DOLPHQWDomR�RX�D�HPLJUDomR�

2� JrQHUR� &URWDODULD� VH� WRUQD� XPD� LPSRUWDQWH� IHUUDPHQWD� SDUD� VLVWHPDV�
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UHIOHWH�QR�PHOKRU�FUHVFLPHQWR�GDV�SODQWDV�DOpP GH�VHU�XPD�DOWHUQDWLYD�SDUD�URWDomR�SDUD�

FRQWUROH� GH� QHPDWRLGHV�� WDPEpP� SRVVXL� WROHUkQFLD� D� VHFD� H� p� KRVSHGHLUD� GH� YiULRV�
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PLFRUUt]LFRV� SURPRYHQGR� XPD� UHODomR� VLPELyWLFD� FRP� DV� UDt]HV� GDV� SODQWDV� SDUD� D�

DEVRUomR�GH�iJXD�H�QXWULHQWHV�
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0HORLGRJ\QH� MDYDQLFD SHQHWURX�HP�WRGDV�DV� UDt]HV�GH� WRGDV�DV�HVSpFLHV�GH�

FURWDOiULD�WHVWHGDV

&URWDODULD�DQDJ\URLGHV��&� EUHYLIORUD��&��JUDKDPLDQD��&��LQFDQD��&��MXQFHD��

&�� ODQFHRODWD�� &�� RFKUROHXUD�� &�� SDOOLGD�� &�� SDXOLQD� H &�� VSHFWDELOLV�� PRVWUDUDP�VH�

UHVLVWrQFLD�D 0HORLGRJ\QH�MDYDQLFD�

0HVPR�TXH�UHVLVWHQWHV� DV�HVSpFLHV�WLYHUDP�UHVXOWDGRV�GLIHUHQWHV�HQWUH�VL��&��

RFKUROHXFD�REWHYH�R�PDLR� tQGLFH�GH�IrPHDV HP�VXDV�UDt]HV� H WDPEpP�REWHYH�R�PDLRU�

IDWRU�GH�UHSURGXomR�QR�SULPHLUR�H[SHULPHQWR��
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6&+:$1��$��9��$QWDJRQLVPR�GH�HVSpFLHV�GH�&URWDODULD�DR�QHPDWyLGH�GH�FLVWR�GD�
VRMD� �+HWHURGHUD� JO\FLQHV ,FKLQRKH��� ������ ��� I�� 'LVVHUWDomR� �0HVWUDGR� HP�
$JURQRPLD��� 8QLYHUVLGDGH�)HGHUDO�0DWR�*URVVR�GR�6XO��'RXUDGRV�06�

6(,1+2567�� -�� :�� 7KH� UHODWLRQVKLSV� EHWZHHQ� SRSXODWLRQ� LQFUHDVH� DQG� SRSXODWLRQ�
GHQVLW\�LQ�SODQW�SDUDVLWLF�QHPDWRGHV��1HPDWRORJLFD��:DJHQLQJHQ�Y������Q�����S������±
����������

6,/9$��*��6���)(55$=��6���6$1726��-��0��$WUDomR��SHQHWUDomR�H�GHVHQYROYLPHQWR�GH�
ODUYDV�GH�0HORLGRJ\QH�MDYDQLFD HP�UDt]HV�GH�&URWDODULD VSS��1HPDWRORJLD�%UDVLOHLUD��
3LUDFLFDED��Y������S����������������

6,/9$��*��6���)(55$=��6���6$1726��-��0��+LVWRSDWKRORJ\�RI�FURWDODULD�URRWV�LQIHFWHG�
ZLWK�0HORLGRJ\QH� MDYDQLFD��)LWRSDWRORJLD�%UDVLOHLUD� %UDVtOLD� Y�� ���� Q� ��� S�� �������
�����

6,/9$�� 5�� 9��� 2/,9(,5$�� 5�� '�� /��� )(55(,5$�� 3�� 6��� )(55(,5$�� $�� 2���
52'5,*8(6�� )�� $�� 'HIHQVH� UHVSRQVHV� WR� 0HORLGRJ\QH� H[LJXD LQ� UHVLVWDQW� FRIIHH�
FXOWLYDU�DQG�QRQ�KRVW�SODQW��7URSLFDO�3ODQW�3DWKRORJ\��%UDVtOLD� Y������Q� ���S�����������
�����

68%5$0$1,<$1�� 6�� 6,9$*$0,�� 9�� (IIHFW� RI� &URWDODULD� VSHFWDELOLV RQ�
0HORLGRJ\QH�LQFRJQLWD��,QWHUQDWLRQDO�1HPDWRORJ\�1HWZRUN�1HZVOHWWHU��5DOHLJK�Y� ���
S�����������
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7$</25� $�� /�� ,QWURGXFWLRQ� WR� UHVHDUFK� RQ� SODQW� QHPDWRORJ\� ,Q� )$2� JXLGH� WR�
VWXG\� DQG� FRQWURO� RI� WKH� SODQW�SDUDVLWLF� QHPDWRGHV�� 5RPH�� )RRG� DQG� $JULFXOWXUDO�
2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV������������S��

7+2'(1��7��&���%2335e��0��3ODQWV�SURGXFLQJ�S\UUROL]LGLQH�DONDORLGV��VXVWDLQDEOH�
WRROV�IRU�QHPDWRGH�PDQDJHPHQW"�1HPDWRORJ\��5HDGLQJ��Y�������Q� ����S� �����������

:$1*�.�+���6,3(6��%��6���6&+0,77��'��3��&URWDODULD�DV�D�FRYHU�FURS�IRU�QHPDWRGH�
PDQDJHPHQW��D�UHYLHZ��1HPDWURSLFD��/DNHODQG� Y������Q�����S��������������

:$1*��.��+���0&625/(<��5���0$56+$//��$�-��� *$//$+(5��5�1���1HPDWRGH�
FRPPXQLW\� FKDQJHV� IROORZLQJ� GHFRPSRVLWLRQ� RI� &URWDODULD� MXQFHD DPHQGPHQW� LQ�
OLWWHUEDJV��$SSOLHG�6RLO�(FRORJ\��$PHVWHUGm� Y������S� �� � ���������
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&216,'(5$d®(6�),1$,6

2�XVR�GH�DOJXPDV�HVSpFLHV�GH�FURWDOiULD�QD�DJULFXOWXUD�HVWi FDGD�YH]�PDLV�

IUHTXHQWH�� SULQFLSDOPHQWH� QDV� JUDQGHV� UHJL}HV� SURGXWRUDV� GH� VRMD�� PLOKR� H� FDQD�GH�

Do~FDU��&URWDOiULD�p�PXLWR�XWLOL]DGD�HP�URWDomR�GH�FXOWXUDV FRP�D�VRMD��DSUHVHQWD�JUDQGH�

SRWHQFLDO� GH� XVR� FRPR� DGXER� YHUGH H� FRPR FREHUWXUD�PRUWD�� SURSRUFLRQD� IL[DomR� GH�

QLWURJrQLR�DWUDYpV�GH�PLFUR�RUJDQLVPR�VLPELRQWH��FRQWUROH�GH�QHPDWRLGHV�H�UHFLFODJHP�

GH� QXWULHQWHV�� HQWUH� RXWUDV�� 2� XVR� GH� SODQWDV� DQWDJ{QLFDV D� QHPDWRLGHV� QD� URWDomR� GH�

FXOWXUD�YHP�VH�WRUQDQGR�XPD�SUiWLFD�YDQWDMRVD��SRLV�SRVVLELOLWD�D�UHGXomR�QD�SRSXODomR

GH� ILWRSDWyJHQR��$�HVFROKD�GD� HVSpFLH�GH� FURWDOiULD D� VHU�XWLOL]DGD�QD� URWDomR�p�PXLWR�

LPSRUWDQWH�

7RGDV� DV� HVSpFLHV� HVWXGDGDV� IRUDP� UHVLVWHQWHV� D�0HORLGRJ\QH� MDYDQLFD� H�

GHQWUR�GDV�SRSXODo}HV�GH SODQWDV�REVHUYRX�GLIHUHQoDV�GHQWUR�GD�SUySULD�HVSpFLH SDUD D�

UHVLVWrQFLD�D�6FOHURWLQLD�VFOHURWLRUXP� QHFHVVLWDQGR�DVVLP�GH�WUDEDOKRV�FRP�VHOHomR�SDUD�

HVWD�FDUDFWHUtVWLFD�

$VVLP�SRGH�VH GHVWDFDU� D� XWLOL]DomR� GH�&URWDODULD� JUDKDPLDQD�QD� URWDomR�

GH� FXOWXUD FRP� D� VRMD�� QR� LQWXLWR� GH� FRQWURODU� QHPDWRLGHV� HP� iUHDV� FRP� KLVWyULFR� GH�

LQFLGrQFLD�GH�6� VFOHURWLRUXP��Mi�TXH�HVWD�HVSpFLH�DSUHVHQWD UHVLVWrQFLD��QR�HQWDQWR�DLQGD�

Ki� QHFHVVLGDGH� GH� PXLWDV� SHVTXLVDV� VREUH� HVSpFLHV� GH� FURWDOiULD� TXH� SRVVDP� VHU�

XWLOL]DGDV� QRV� VLVWHPDV� GH� PDQHMR� H� QDV� GLIHUHQWHV� ORFDOLGDGHV� GR� SDtV�� $LQGD� Ki

QHFHVVLGDGH�GH�FRQGX]LU�H[SHULPHQWRV D�FDPSR�HP�pSRFD�GR�DQR�IDYRUiYHO�j�RFRUUrQFLD�

GR�PRIR�EUDQFR�H�HP�iUHD�FRP�D�LQIHVWDomR�QDWXUDO�SHOR�SDWyJHQR�
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$1(;2�,

'HVFULomR� %RWkQLFD� GH� DOJXPDV� HVSpFLHV� GH� FURWDOiULD� VHJXQGR� $YHQGDxR�

��������

&URWDODULD� VSHFWDELOLV� $UEXVWR� GH� ���� P� GH� DOWXUD�� &DXOHV� DFDQDODGRV��

)ROKDV� VLPSOHV�� /DPLQD� FDUWiFHD�� RYDODGD�� PDUJHP� LQWHLUD�� ,QIORUHVFrQFLD� UDFHPRVD��

WHUPLQDO�� )ORUHV� SDSLOLRQDGDV�� 3pWDODV� FLQFR� GH� FRORUDomR� DPDUHOD�� (VWDPHV� ���

PRQDGHOIRV�� 7XER� HVWDPLQDO� DEHUWR� QD� EDVH�� DQWHUDV� GLPRUIDV�� FLQFR�PDLRUHV� H� FLQFR�

PHQRUHV�� 2YiULR� REORQJR�� (VWLOHWH� FXUYR� RX� JHQLFXODGR�� HVWLJPD� SLORVR�� /HJXPHV�

LQIODGRV��FLOtQGULFRV��REORQJRV��HUHWRV�RX�SrQGXORV��6HPHQWHV�SUHWDV��OLVDV��EULOKDQWHV�

),*85$�� 'LIHUHQWHV�HVSpFLHV�GH� FURWDOiULD�XWLOL]DGDV�QRV�HQVDLRV��D� &��
MXQFHD��E� &��EUHYLIORUD��F� &�� LQFDQD��G��&��RFKUROHXFD��H� &��
VSHFWDELOLV��I� &��SDXOLQD��'RXUDGRV��06� ����

Ă ď Đ
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&URWDODULD� MXQFHD� $UEXVWR�� IROKDV� VLPSOHV�� ODPLQD� OLQHDU� HOtSWLFD��

SXEHVFHQWHV��LQIORUHVFrQFLD�UDFHPRVD��WHUPLQDO�IORUHV�SDSLOLRQDGDV�FRP�FLQFR�SpWDODV�GH�

FRORUDomR� DPDUHOD�� GH]� HVWDPHV�PRQDGHOIRV�� H� WXER� HVWDPLQDO� DEHUWR� QD� EDVH�� DQWHUDV�

GLPRUIDV�� FLQFR� PDLRUHV� H� FLQFR� PHQRUHV�� RYiULR� REORQJR�� 3RVVXL� HVWLOHWH� FXUYR� RX�

JHQLFXODGR�� HVWLJPD� SLORVR�� 6HXV� OHJXPHV� LQIODGRV�� FLOtQGULFRV�� REORQJRV�� HUHWRV� RX�

SrQGXORV�� 6HPHQWHV� SUHWDV�� OLVDV�� RSDFDV�� 6XD� IORUDomR� p� GHSHQGHQWH� GR� IRWRSHUtRGR��

2FRUUH� HP� GLDV� PDLV� FXUWRV�� GH� DEULO� DWp PDLR� RX� HQWUH� RV� PHVHV� GH� QRYHPEUR� H�

GH]HPEUR��$SUHVHQWD�XP�FUHVFLPHQWR�LQLFLDO�PXLWR�UiSLGR��DWLQJLQGR�GH�����D�����P�GH�

DOWXUD��HP�HVWDomR�QRUPDO�GH�FUHVFLPHQWR��(VWD�HVSpFLH�IL[D�HP�PpGLD�����NJ�KD�� DQR��

GH�1��WHP�XPD�UHODomR�&�1�HQWUH����H�����9iULRV�WUDEDOKRV�GHPRVWUDP�R�FRQWUROH�DRV�

QHPDWRLGHV� IRUPDGRUHV� GH� JDOKDV� �0HORLGRJ\QH� VS���� 5RW\OHQFKXOXV� UHQLIRUPLV� H� GH�

FLVWRV��+HWHURGHUD�JO\FLQL���DSUHVHQWD�DQWDJRQLVPR�D�SODQWDV�LQIHVWDQWHV�FRPR�D�WLULULFD�

�&\SHUXV� URWXQGXV� �'$1$+$3� H�:21$1*�� � ������ )217$1e77,� HW� DO�� �����

:$1* HW�DO�� ������6&+:$1��������

&URWDODULD� RFKUROHXFD�� $UEXVWR� FRP� ���� P� GH� DOWXUD�� )ROKDV� VLPSOHV�

SHFLRODGDV�� OkPLQD� WULIROLDGD�� SHFLRODGDV�� )ROtRORV� IRUWHPHQWH� ODQFHRODGRV�� )ORUHV�

SDSLOLRQDGDV�� &LQFR� SpWDODV� GH� FRORUDomR� DPDUHOD�� 'H]� HVWDPHV� PRQDGHOIRV�� 7XER�

HVWDPLQDO� DEHUWR� QD� EDVH�� DQWHUDV� GLPRUIDV�� FLQFR� PDLRUHV� H� FLQFR� PHQRUHV�� 2YiULR�

REORQJR�� (VWLOHWH� FXUYR� RX� JHQLFXODGR�� HVWLJPD� SLORVR�� /HJXPHV� LQIODGRV�� FLOtQGULFRV��

REORQJRV��HUHWRV�RX�SrQGXORV��6HPHQWHV�PDUURQV�

&URWDODULD�EUHYLIORUD��$UEXVWR�GH�SRUWH�EDL[R�FRP�IROKDV�VLPSOHV��HOtSWLFDV��

)ORUHV SDSLOLRQDGDV� GH� FLQFR� SpWDODV� H� FRORUDomR� DPDUHOD�� 'H]� HVWDPHV� PRQDGHOIRV��

7XER�HVWDPLQDO�DEHUWR�QD�EDVH��DQWHUDV�GLPRUIDV��FLQFR�PDLRUHV�H�FLQFR�PHQRUHV��2YiULR�

REORQJR�� (VWLOHWH� FXUYR� RX� JHQLFXODGR�� HVWLJPD� SLORVR�� /HJXPHV� LQIODGRV�� FLOtQGULFRV��

REORQJRV��HUHWRV�RX�SrQGXORV��6HPHQWHV�PDUURQV�
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),*85$�� 'LIHUHQWHV�HVSpFLHV�GH�FURWDOiULD�XWLOL]DGDV�QRV�HQVDLRV��D��&��
DQDJ\URLGHV�� E�� &�� JUDKDPLDQD�� F�� &�� ODQFHRODWD�� G�� &��
SDOOLGD��'RXUDGRV�06� ����

&KDYH�SDUD LGHQWLILFDomR�GDV�HVSpFLHV�GH &URWDODULD /�

��� 5DPRV� FRP� DODV� LQWHUQRGDLV� IUHTXHQWHPHQWH� SUHVHQWHV�� IROKDV� VLPSOHV�� FiOLFH�
ELODELDGR��SpWDODV�GD�FDUHQD�FRP�iSLFH�WRUFLGR���������������������������������������������&��YHVSHUWLOLR
�¶�� 5DPRV� FRP� DODV� LQWHUQRGDLV� DXVHQWHV�� IROKDV� GLJLWDGR�WULIROLRODGDV�� FiOLFH� ��
ODFLQLDGR��SpWDODV�GD�FDUHQD�FRP�iSLFH�UHWR�

��� (VWtSXODV� DXVHQWHV�� IROtRORV� OLQHDUHV� D� ODQFHRODGRV�� ODFtQLDV�PHQRUHV� TXH� R� WXER�
FDOLFLQR����������������������������������������������������������������������������������������������������&��ODQFHRODWD
�¶��(VWtSXODV�SUHVHQWHV��IROtRORV�HOtSWLFRV��ODUJR�HOtSWLFRV�D�RERYDGRV��ODFtQLDV�PDLRUHV�
TXH�R�WXER�FDOLFLQR�

���3HFtROR�IUHTXHQWHPHQWH�PDLV�ORQJR�TXH�R�IROtROR�WHUPLQDO��EUiFWHDV�H�EUDFWpRODV�
SHUVLVWHQWHV��ODFtQLDV�GR�FiOLFH�OLYUHV��������������������������������������������������� ���&��LQFDQD
�¶��3HFtROR�IUHTXHQWHPHQWH�PDLV�FXUWR�TXH�R�IROtROR�WHUPLQDO��EUiFWHDV�H�EUDFWpRODV�
FDGXFDV�� ODFtQLDV�GR�FiOLFH� FRP�XP�RX�GRLV�SDUHV� FRQDWRV�QR�iSLFH� H� DV� GHPDLV�
OLYUHV�

Ă ď
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���)ORUHV�DWp����� FP�FRPSU���EUDFWpRODV��������� FP�FRPSU��� HVWDQGDUWH�RYDGR��
OHJXPHV� SrQGXORV�� FRP� iSLFH� FXUYR�
�������������������������������������������������������������������������������������������������������������&��SDOOLGD
�¶�� )ORUHV� �������� FP� FRPSU��� EUDFWpRODV� �������� FP� FRPSU��� HVWDQGDUWH�
FRUGLIRUPH�D�UHQLIRUPH��OHJXPHV�HUHWRV�RX�SDWHQWHV��FRP�iSLFH�UHWR�

���)ROtRORV�DWp�����FP�ODUJ���IORUHV�GLVWULEXtGDV�DR�ORQJR�GD�UiTXLV��EUiFWHDV�
��������� FP� FRPSU��� UHWLOtQHDV�� HVWDQGDUWH� FRUGLIRUPH�
�������������������������������������������������������������������������������������������� ���&��PD\SXUHQVLV
�¶��)ROtRORV���������FP�ODUJ��� IORUHV�DJUXSDGDV�QR�iSLFH�GD�UiTXLV��EUiFWHDV�
�������� FP� FRPSU��� RQGXODGDV�� HVWDQGDUWH� UHQLIRUPH�
��������������������������������������������������������������������������������������������������������&��PLFDQV


