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$R� 'U�� /XL]� +HQULTXH� &DSSDUHOOL� 0DWWRVVR� SHOD� RSRUWXQLGDGH� H� DSRLR�
GXUDQWH�WRGR�R�PHVWUDGR�

$R�'U�� -RVp�0DQRHO�0DUFRQFLQL� SHOR� VXSRUWH�GXUDQWH� WRGR�R�PHVWUDGR��
SHOD�RULHQWDomR��SHORV�HQVLQDPHQWRV H�XPD�JUDQGH�DPL]DGH�

$R�'U��(OLWRQ�0HGHLURV�SHOD�RULHQWDomR H�DX[tOLR�
$RV�FRPSDQKHLURV��WpFQLFRV�H�IXQFLRQiULRV�GD�(PEUDSD��6LOYLDQH��9LYLDQH��

$GULDQD��0DUFHOR��*RGR\� &DURO��$OIUHGR��%UHQR��&ROQDJR��SHOD�GLVSRQLELOLGDGH�H�
SUHVWH]D�GXUDQWH�WRGR�R�SHUtRGR�GR�PHVWUDGR�
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2�REMHWLYR�GHVWH�WUDEDOKR�IRL�R�GHVHQYROYLPHQWR�GH�SROtPHURV�j�EDVH�GH�
JOLFHURO��YDULDQGR�VH�FRPR�UHDJHQWHV�GLIHUHQWHV�iFLGRV�FDUER[tOLFRV�H�DQLGULGRV�
GH� iFLGRV�� (P� VtQWHVHV� GLVWLQWDV�� R� JOLFHURO� IRL� FRPELQDGR� HP� TXDQWLGDGHV�
HTXLPRODUHV�FRP��iFLGR�VXFFtQLFR��iFLGR�JOXWiULFR��iFLGR�DGtSLFR��iFLGR�FtWULFR��
DQLGULGR�PDOHLFR�H�DQLGULGR� IWiOLFR��XWLOL]DQGR�VH����HP�PDVVD�GH�FDWDOLVDGRU�
iFLGR� S�WROXHQR� VXOI{QLFR�� 0LVWXUDV� GDV� UHDo}HV� GH� SROLPHUL]DomR� IRUDP�
DQDOLVDGDV�SRU�WHUPRJUDYLPHWULD�RQGH�IRL�LGHQWLILFDGD�XPD PXGDQoD�GH�IDVH�GH�
JHO�SDUD�VyOLGR��8P�PRGHODPHQWR�GH�RUGHP�GH�UHDomR�IRL�DSOLFDGR�SDUD�D�IDVH�
VyOLGD�HP�FRQGLo}HV�LVRWpUPLFDV��SHUPLWLQGR�D�REWHQomR�GD�HQHUJLD�GH�DWLYDomR��
3ROtPHURV�IRUDP�VLQWHWL]DGRV�XWLOL]DQGR�XP�UHDWRU�GH�YLGUR�DGDSWDGR�FRP�XPD�
ERPED GH� YiFXR�� VRE� IOX[R� GH� QLWURJrQLR� JDVRVR� H� DJLWDomR� PHFkQLFD� SDUD�
UHGX]LU� D� TXDQWLGDGH� GH� EROKDV� JHUDGDV� GXUDQWH� D� UHDomR�� 8P� PROGH� GH�
SROLWHWUDIOXRURHWLOHQR�IRL�FRQVWUXtGR�SDUD�REWHU�FRUSRV�GH�SURYD�VHJXQGR�D�QRUPD�
$670� '���� WLSR� 9�� $� UHVLVWrQFLD� j� WUDomR� GRV� SROtPHURV� YDULRX� GH� ����� D�
�����03D� H�� GHSHQGHQGR� GR� UHDJHQWH� XWLOL]DGR� QD� VtQWHVH�� HVWD� SURSULHGDGH�
DXPHQWRX� QD� VHJXLQWH� VHT�rQFLD�� iFLGR� VXFFtQLFR�� iFLGR�� JOXWiULFR�� iFLGR�
DGtSLFR�� iFLGR� FtWULFR�� DQLGULGR� IWiOLFR�� DQLGULGR� PDOHLFR�� $V� WHPSHUDWXUDV� GH�
WUDQVLomR�YtWUHD�GRV�SROtPHURV�YDULDUDP�GH������D������&��$V�DQiOLVHV�GH���&�
5HVVRQkQFLD� 0DJQpWLFD� 1XFOHDU� H� (VSHFWURVFRSLD� SRU� ,QIUDYHUPHOKR�
FRQILUPDUDP�D�SUHVHQoD�GD�OLJDomR�WLSR�pVWHU�QRV�SROtPHURV�VLQWHWL]DGRV�

3DODYUDV�&KDYH� *OLFHURO� 3ROLpVWHUHV� $QiOLVHV�7pUPLFDV�
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7KH�REMHFWLYH�RI� WKLV�ZRUN�ZDV WR�GHYHORS�QRYHO�SRO\PHUV�EDVHG�RQ�WKH�
PL[WXUH� RI� JO\FHURO ZLWK� FDUER[\OLF� DFLGV� DQG DFLG� DQK\GULGHV� *O\FHURO� ZDV�
FRPELQHG�LQ� LQGLYLGXDO�V\QWKHVLV�ZLWK�XVLQJ�HTXLPRODU�RI VXFFLQLF�DFLG��JOXWDULF�
DFLG��DGLSLF�DFLG��FLWULF�DFLG��PDOHLF�DQK\GULGH�DQG�SKWKDOLF�DQK\GULGH XVLQJ ��ZW�
RI� FDWDO\VW� S�WROXHQHVXOIRQLF DFLG�� 5HDFWLRQ� PL[WXUHV� ZHUH� DYDLOHG� E\�
WKHUPRJUDYLPHWULF DQDO\VLV� DQG� WKH SKDVH� WUDQVLWLRQ� IURP� JHO� WR� VROLG� ZDV�
LGHQWLILHG� $�UHDFWLRQ�RUGHU�PRGHO�ZDV�DSSOLHG�WR�WKH�VROLG�SKDVH�XQGHU�LVRWKHUPDO�
FRQGLWLRQV�VR�WKH�DFWLYDWLRQ�HQHUJ\�RI�WKH�PL[WXUH�FRXOG�EH�FDOFXODWHG� 3RO\PHUV�
ZHUH� V\QWKHVL]HG� XVLQJ� D� IDEULFDWHG� JODVV� UHDFWRU� ZLWK� YDFXXP� FDSDELOLW\��
QLWURJHQ�UHIOX[�DQG�PHFKDQLFDO�VWLUULQJ�LQ�RUGHU�WR�UHGXFH�WKH�DPRXQW�RI�EXEEOHV�
JHQHUDWHG�GXULQJ�WKH�V\QWKHVLV��$�SRO\WHWUDIOXRURHWK\OHQH�PROG ZDV FRQVWUXFWHG
DQG�XVHG WR�SURGXFH�VODE�VSHFLPHQV�IRU�PHFKDQLFDO�WHVWLQJ LQ�DFFRUGDQFH�ZLWK�
WKH�VWDQGDUG�$670�'����W\SH�9� 7HQVLOH�6WUHQJWK�RI�WKH�SRO\PHUV�UDQJHG�IURP�
�����WR������03D�DQG�LQFUHDVHG�GHSHQGLQJ�RQ�WKH�UHDJHQW�XVHG�LQ�WKH�IROORZLQJ�
RUGHU��VXFFLQLQF�DFLG��JOXWDULF�DFLG��DGLSLF�DFLG��FLWULF�DFLG��SKWKDOLF�DQK\GULGH DQG�
PDOHLF�DQK\GULGH��*ODVV�7UDQVLWLRQ�7HPSHUDWXUH�ZHUH�PHDVXUHG�IRU�DOO�SRO\PHUV�
DQG�UDQJHG�IURP������WR������&����&�1XFOHDU�0DJQHWLF�5HVRQDQFH�DQG�)RXULHU�
7UDQVIRUP�,QIUDUHG�6SHFWURVFRS\�FRQILUP�WKH SUHVHQFH RI HVWHU�W\SH�OLQNDJH�IRU�
DOO�SRO\PHUV�WKDW�ZHUH�DQDO\]HG�

.H\ZRUGV� *O\FHURO� 3RO\HVWHUV� 7KHUPDO�$QDO\VLV����
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7DEHOD������ 3URSULHGDGHV�GH�$QLGULGR�)WiOLFR����������������������������������������������� ��
7DEHOD������ 3DUkPHWUR�GH�6ROXELOLGDGH�GH�+DQVHQ�SDUD�RV�GLIHUHQWHV�
VROYHQWHV�XWLOL]DGRV���������������������������������������������������������������������������������������� ��
7DEHOD������ 3LFRV�GH�9LEUDomR�FDUDFWHUtVWLFRV�GRV�iFLGRV�FDUER[tOLFRV�H�
DOFRyLV������������������������������������������������������������������������������������������������������������ ��
7DEHOD������ 3LFRV�GH�9LEUDomR�FDUDFWHUtVWLFRV�GRV�pVWHUHV�������������������������� ��
7DEHOD������ 'DGRV�H[WUDtGRV�GDV�FXUYDV�7*�GRV�UHDJHQWHV�SXURV�������������� ��
7DEHOD������ 'DGRV�H[WUDtGRV�GD�DQiOLVH�GH�)7�,5�GD�DPRVWUD�GH�JOLFHURO�
FRP�iFLGR�DGtSLFR������������������������������������������������������������������������������������������ ��
7DEHOD������ 'DGRV�H[WUDtGRV�GD�DQiOLVH�GH�)7,5�GD�DPRVWUD�GH�*OLFHURO�
FRP�DQLGULGR�IWiOLFR���������������������������������������������������������������������������������������� ��
7DEHOD������ 'DGRV�H[WUDtGRV�GDV�FXUYDV�7*�GDV�PLVWXUDV��������������������������� ��
7DEHOD������ &RQVWDQWH�DSDUHQWH�GH�UHDomR�H�(QHUJLD�GH�$WLYDomR�SDUD�
WRGDV�DV�PLVWXUDV������������������������������������������������������������������������������������������� ��
7DEHOD������ 5HVXOWDGRV�GRV�HQVDLRV�GH�7*�SDUD�RV�SROtPHURV�VLQWHWL]DGRV ��
7DEHOD������ 5HVXOWDGRV�GRV�HQVDLRV�GH�'6&�SDUD�RV�SROtPHURV�
VLQWHWL]DGRV���������������������������������������������������������������������������������������������������� ��
7DEHOD������ 5HVXOWDGRV�GRV�HQVDLRV�GH�7UDomR�SDUD�RV�SROtPHURV�
VLQWHWL]DGRV���������������������������������������������������������������������������������������������������� ��
7DEHOD������ 5HVXOWDGRV�GRV�HQVDLRV�GH�'XUH]D�SDUD�RV�SROtPHURV�
VLQWHWL]DGRV���������������������������������������������������������������������������������������������������� ��
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)LJXUD�����7UDQVHVWHULILFDomR�GR�%LRGLHVHO������������������������������������������������� �
)LJXUD�����(VTXHPD�JOREDO�GH�XP�SURFHVVR�FRQWtQXR�GH�SURGXomR�GH�
%LRGLHVHO������������������������������������������������������������������������������������������������������ �
)LJXUD�����0HUFDGR�GH�*OLFHURO��YROXPHV�H�XVRV�LQGXVWULDLV����������������������� �
)LJXUD�����(VWHULILFDomR�SRU�PHLR�GH�FDWDOLVH�iFLGD������������������������������������ �
)LJXUD�����(WDSDV�GD�UHDomR�GH�HVWHULILFDomR�HQWUH�XP�iOFRRO�H�XP�iFLGR�
FDUER[tOLFR�QD�SUHVHQoD�GH�XP�FDWDOLVDGRU�iFLGR�IRUWH������������������������������� ��
)LJXUD�����$SDUHOKR�SDUD�D�SUHSDUDomR�GH�JOLFHULRO�H�DQ\GULGR�IWiOLFR�������� ��
)LJXUD������ 3DQHOD�+HUPpWLFD�XWLOL]DGD�QDV�WHUPRJUDYLPHWULDV�GDV�
PLVWXUDV������������������������������������������������������������������������������������������������������� ��
)LJXUD������ 5HDWRU�GH�YLGUR�SHUVRQDOL]DGR�SDUD�D�SURGXomR�GH�
SROLpVWHUHV��������������������������������������������������������������������������������������������������� ��
)LJXUD������ 0ROGH�GH�7HIORQ�FRQVWUXtGR�SDUD�REWHQomR�GH�FRUSRV�GH�
SURYD�HP�DFRUGR�FRP�D�PHGLGD�$670�'����WLSR�9����������������������������������� ��
)LJXUD������ 0HWRGRORJLD�GH�H[WUDomR�GD�7HPSHUDWXUD�GH�7UDQVLomR�
9tWUHD����������������������������������������������������������������������������������������������������������� ��
)LJXUD������ &XUYDV�7*�GRV�UHDJHQWHV�XWLOL]DGRV�QD�SROLPHUL]DomR�GR�
JOLFHURO��&RQGLo}HV�H[SHULPHQWDLV��UD]mR�GH�DTXHFLPHQWR�GH���&�PLQ����
DWPRVIHUD�GH�QLWURJrQLR����P/�PLQ�� QR�IRUQR�H����P/�PLQ�� QD�EDODQoD��� ��
)LJXUD������ )7�,5�GRV�UHDJHQWHV�XWLOL]DGRV�QDV�PLVWXUDV�DYDOLDGDV��2V�
HVSHFWURV�IRUDP�REWLGRV�XWLOL]DQGR����YDUUHGXUDV�SRU�PLQXWR�H�XPD�
UHVROXomR�GH��FP�� HQWUH������H����FP����������������������������������������������������� ��
)LJXUD������ )7�,5�GD�PLVWXUD�GH�JOLFHURO�H�iFLGR�DGtSLFR�XWLOL]DQGR�R�
PpWRGR�'URS�&DVW VREUH�XPD�SDVWLOKD�GH�.%U��2V�YDORUHV�D�HVTXHUGD�
GRV�JUiILFRV�UHSUHVHQWDP�R�WHPSR�HP�PLQXWRV�TXH�D�DPRVWUD�IRL�
VXEPHWLGD�DR�WUDWDPHQWR�WpUPLFR���������������������������������������������������������������� ��
)LJXUD������ 'HFRQYROXomR�GH�HVSHFWUR�GH�)7�,5�GD�PLVWXUD�GH�JOLFHURO�H�
iFLGR�DGtSLFR�QD�UHJLmR�GH�HVWLUDPHQWR�GD�FDUERQLOD���������������������������������� ��
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)LJXUD������ )7�,5�GD�PLVWXUD�GH�JOLFHURO�H�DQLGULGR�IWiOLFR�XWLOL]DQGR�R�
PpWRGR�'URS�&DVW VREUH�XPD�SDVWLOKD�GH�.%U��2V�YDORUHV�D�HVTXHUGD�
GRV�JUiILFRV�UHSUHVHQWDP�R�WHPSR�HP�PLQXWRV�TXH�D�DPRVWUD�IRL�
VXEPHWLGD�DR�WUDWDPHQWR�WpUPLFR���������������������������������������������������������������� ��
)LJXUD������ 'HFRQYROXomR�GH�HVSHFWUR�GH�)7�,5�GD�PLVWXUD�GH�JOLFHURO�H�
DQLGULGR�IWiOLFR�QD�UHJLmR GH�HVWLUDPHQWR�GD�FDUERQLOD�������������������������������� ��
)LJXUD������ &XUYD�7*�'7*�GD�PLVWXUD�GH�*OLFHURO�FRP�ÈFLGR�&tWULFR�HP�
FRPSDUDomR�FRP�D�FXUYD�WHyULFD�GH�7*�GRV�UHDJHQWHV��&RQGLo}HV�
H[SHULPHQWDLV��UD]mR�GH�DTXHFLPHQWR�GH���&�PLQ����DWPRVIHUD GH�
QLWURJrQLR����P/�PLQ�� QR�IRUQR�H����P/�PLQ�� QD�EDODQoD������������������������� ��
)LJXUD������ )RWRJUDILDV�GDV�SDQHODV�XWLOL]DGDV�DSRV�DQiOLVH�7*�GD�
PLVWXUD�GH�iFLGR�FtWULFR�FRP�JOLFHURO����������������������������������������������������������� ��
)LJXUD������ &XUYDV�LVRWpUPLFDV�GD�PLVWXUD�HQWUH�JOLFHURO�FRP�iFLGR�
FtWULFR��&RQGLo}HV�H[SHULPHQWDLV��$V�PLVWXUDV�IRUDP�DTXHFLGDV�D���&�
PLQ�� DWH�DWLQJLU�D�LVRWHUPD�FRUUHVSRQGHQWH��DWPRVIHUD�GH�QLWURJrQLR��
��P/�PLQ�� QR�IRUQR�H����P/�PLQ�� QD�EDODQoD������������������������������������������� ��
)LJXUD����� � OQ�NDS��HP�IXQomR�GR�LQYHUVR�GD�WHPSHUDWXUD�DEVROXWD�SDUD�
WRGDV�DV�UHDo}HV�HVWXGDGDV������������������������������������������������������������������������ ��
)LJXUD������� &XUYDV�7*�'7*�GD�PLVWXUD�GDV�UHGHV�SROLPpULFDV�ILQDLV��
&RQGLo}HV�H[SHULPHQWDLV��UD]mR�GH�DTXHFLPHQWR�GH���&�PLQ����DWPRVIHUD�
GH�QLWURJrQLR����P/�PLQ�� QR�IRUQR�H����P/�PLQ�� QD�EDODQoD�������������������� ��
)LJXUD������� 'LDJUDPD�HVTXHPiWLFR�GDV�&XUYDV�GH�7HQVmR�'HIRUPDomR�
SDUD�WRGRV�RV�SROtPHURV�VLQWHWL]DGRV���������������������������������������������������������� ��
)LJXUD������� &RUSRV�GH�SURYD�GRV�SROtPHURV�GH�JOLFHURO�FRP�iFLGR�FtWULFR�
�WUDQVSDUHQWH��H�DQLGULGR�IWiOLFR��DPDUHOR��UHVSHFWLYDPHQWH��PRVWUDQGR�D�
SUHVHQoD�GH�EROKDV�H�LUUHJXODULGDGHV�QRV�FRUSRV�GH�SURYD�REWLGRV����������� ��
)LJXUD������� )7�,5�GRV�UHDJHQWHV�XWLOL]DGRV�QDV�UHDo}HV�GH�
SROLPHUL]DomR��2V�HVSHFWURV�IRUDP�REWLGRV�XWLOL]DQGR����YDUUHGXUDV�SRU�
PLQXWR�H�XPD�UHVROXomR�GH��FP�� HQWUH������H����FP������������������������������ ��
)LJXUD������� )7�,5�GRV�SROtPHURV�ILQDLV�DSyV�PRDJHP�FULRJrQLFD��2V�
HVSHFWURV�IRUDP�REWLGRV�XWLOL]DQGR����YDUUHGXUDV�SRU�PLQXWR�H�XPD�
UHVROXomR�GH��FP�� HQWUH������H����FP����������������������������������������������������� ��
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)LJXUD������� (VSHFWUR�GH�501���&�PRVWUDQGR�R�GHVORFDPHQWR�GH�SLFRV�
GRV�UHDJHQWHV�QD�UHDomR�GH�SROLPHUL]DomR�HQWUH�JOLFHURO�H�iFLGR�FtWULFR ��
)LJXUD������� (VSHFWUR�GH�501���&�PRVWUDQGR�R�GHVORFDPHQWR�GH�SLFRV�
GRV�UHDJHQWHV�QD�UHDomR�GH�SROLPHUL]DomR�HQWUH�JOLFHURO�H�DQLGULGR�
PDOHLFR�������������������������������������������������������������������������������������������������������� ��
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$670�� $PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV
$13�� $JrQFLD�1DFLRQDO�GR�3HWUyOHR��*iV�1DWXUDO�H�%LRFRPEXVWtYHLV
')7�� 'HQVLW\�IXQFWLRQDO�WKHRU\
'6&�� &DORULPHWULD�([SORUDWRULD�'LIUHQFLDO
*3&�� *HO�SHUPHDWLRQ�FKURPDWRJUDSK\
3%$�� 3ROL�EXWLOHQR�DGLSDWR�

3%$'�� 3ROL�EXWLOHQR�DGLSDWR�
3%6$�� 3ROL�EXWLOHQR�VXFFLQDWR�DGLSDWR�
3%68�� 3ROL�EXWLOHQR�VXFFLQDWR�
3(7�� 3ROLWHUHIWDODWR�GH�HWLOHQR
663�� 6ROLG�6WDWH�3ROLPHUL]DWLRQ
7*�� 7HUPRJUDYLPHWULD
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(P� ������ D� (XURSD� IRL� R� SULQFLSDO� SURGXWRU� GH� ELRGLHVHO� HP� WRGR� R�

PXQGR� $�~OWLPD�GLUHWLYD�GD�8QLmR�(XURSpLD�H[LJLX�TXH� WRGRV�RV�FRPEXVWtYHLV�
IyVVHLV�GLHVHO GHYHP�WHU��SHOR�PHQRV��������GH�ELRGLHVHO�HP�VXD�PLVWXUD >�@� ¬�
FODVVLILFDomR�$670�SDUD�D�PLVWXUD�HQWUH�R�GLHVHO�IyVVLO�H�ELRGLHVHO�p�DWULEXtGD�D�
OHWUD� %�� HQTXDQWR� R� Q~PHUR� TXH� VHJXH� p� D� TXDQWLGDGH� HP� SRUFHQWDJHP� GD�
PLVWXUD� 1R� %UDVLO�� R� ELRGLHVHO� p� DGLFLRQDGR� DR� yOHR� GLHVHO� IyVVLO�� HP�
FRQIRUPLGDGH�FRP�D�OHJLVODomR�%���TXH�FRQWpP����GH�ELRGLHVHO�H�FRPEXVWtYHLV�
IyVVHLV�GH�����GLHVHO��(P�������R�%UDVLO� SURGX]LX�DSUR[LPDGDPHQWH�����PLO�
WRQHODGDV�GH�ELRGLHVHO�H��HP�������R�FRQVXPR�GHYHUi�DWLQJLU�PDLV�GH�XP�PLOKmR�
GH� WRQHODGDV� SRU� DQR >�@�� 3DUD� FDGD� ��� P� GH� ELRGLHVHO� SURGX]LGR� SRU�
WUDQVHVWHULILFDomR�� FHUFD� GH� ��� P� GH� JOLFHULQD� p� JHUDGD� FRPR� VXESURGXWR�
*OLFHULQD� EUXWD�� FRPR� HOD� p� SURGX]LGD� GXUDQWH� D� SURGXomR� GH� ELRGLHVHO��
LQIHOL]PHQWH�FRQWpP�FRQWDPLQDQWHV�GHPDLV�SDUD�HQFRQWUDU�XPD�DSOLFDomR�~WLO�HP�
TXtPLFD� RX� IDUPiFLD�� VHP� SXULILFDomR� (VWH� FHQiULR� LQGLFD� TXH� SDUD� XPD�
FRPHUFLDOL]DomR�YLiYHO�GH�ELRGLHVHO��DSOLFDo}HV�HP�JUDQGH�HVFDOD�GH�JOLFHULQD�
VmR�HVVHQFLDLV�

(VWH�SURMHWR�WHP�FRPR�REMHWLYR�D�VtQWHVH�H�FDUDFWHUL]DomR�GH�SROtPHURV�j�
EDVH�GH�JOLFHURO��YDULDQGR�VH�FRPR�UHDJHQWHV�GLIHUHQWHV�iFLGRV�FDUER[tOLFRV�H�
DQLGULGRV� GH� iFLGRV�� (P� VtQWHVHV� GLVWLQWDV�� R� JOLFHURO� IRL� FRPELQDGR� HP�
TXDQWLGDGHV�HTXLPRODUHV�FRP��iFLGR�VXFFtQLFR��iFLGR�JOXWiULFR��iFLGR�DGtSLFR��
iFLGR�FtWULFR��DQLGULGR�PDOHLFR�H�DQLGULGR�IWiOLFR��XWLOL]DQGR�VH����HP�PDVVD�GH�
FDWDOLVDGRU�S�WROXHQR�VXOI{QLFR��3DUD�R�HVWXGR�GD�UHDomR�TXtPLFD�XWLOL]RX�VH�D�
7HUPRJUDYLPHWULD��7*��H�(VSHFWURVFRSLD�GH�,QIUDYHUPHOKR��3DUD�R�HVWXGR�GDV�
SURSULHGDGHV�WpUPLFDV�GRV�SROtPHURV�VLQWHWL]DGRV�XWLOL]RX�VH��7HUPRJUDYLPHWULD��
&DORULPHWULD�([SORUDWyULD�'LIHUHQFLDO��'6&��H��SDUD�DV�SURSULHGDGHV�PHFkQLFDV�
XWLOL]RX�VH� (QVDLRV� 0HFkQLFRV� VRE� 7UDomR� H� (QVDLRV� GH� 'XUH]D�� 1D�
FDUDFWHUL]DomR� HVWUXWXUDO� (VSHFWURVFRSLD� GH� ,QIUDYHUPHOKR� H� 5HVVRQkQFLD�
0DJQpWLFD�1XFOHDU���&�IRL�XWLOL]DGD��
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����%LRGLHVHO

'HYLGR�DR�DXPHQWR�GR�SUHoR�GR�SHWUyOHR�H�DV�SUHRFXSDo}HV�DPELHQWDLV�
FRP�D�SROXLomR�SURYHQLHQWH�GH�HPLVV}HV�GH�FRPEXVWtYHLV� IyVVHLV��R�ELRGLHVHO�
HVWi�VH�WRUQDQGR�XPD�iUHD�GH�GHVHQYROYLPHQWR�GH�JUDQGH�LPSRUWkQFLD��([LVWHP�
GLIHUHQWHV� GHILQLo}HV� SDUD� R� FRQFHLWR� GH� ELRGLHVHO�� $OJXPDV� GHILQLo}HV�
FRQVLGHUDP� ELRGLHVHO� FRPR� TXDOTXHU� PLVWXUD� GH� yOHR� YHJHWDO� H� GLHVHO� IyVVLO��
HQTXDQWR�RXWURV�OHYDP�HP�FRQWD�DSHQDV�PLVWXUDV�GH�pVWHUHV�DOTXtOLFRV�GH�yOHRV�
YHJHWDLV�RX�JRUGXUDV�DQLPDLV�H�yOHR�GLHVHO��$�GHILQLomR�DGRWDGD�SHOD�$JrQFLD�
5HJXODGRUD� GH� %LRGLHVHO� QR� %UDVLO�� $VVRFLDomR� 1DFLRQDO� GH� 3HWUyOHR�� *iV�
1DWXUDO�H�%LFRPEXVWtYHO��$13��>�@��p���XP�FRPEXVWtYHO�REWLGR�D�SDUWLU�GH�PLVWXUDV��
HP�GLIHUHQWHV�SURSRUo}HV��GH�GLHVHO�IyVVLO�H�pVWHUHV�DOTXtOLFRV�GH�yOHRV�YHJHWDLV�
RX�JRUGXUDV�DQLPDLV��

'R� SRQWR� GH� YLVWD� TXtPLFR�� R� ELRGLHVHO� p� R� pVWHU� GH� DOTXLOD� GH� iFLGRV�
JUD[RV��IHLWD�SHOD�WUDQVHVWHULILFDomR�GH�GLIHUHQWHV�WLSRV�GH�yOHRV��WULJOLFHUtGHRV���
TXDQGR� HOHV� UHDJHP� FRP�XP�iOFRRO� GH� FDGHLD� FXUWD�� JHUDOPHQWH�PHWDQRO� RX�
HWDQRO�� SDUD� SURGX]LU� pVWHUHV� H� JOLFHULQD� >�@�� 8P� FDWDOLVDGRU�� FRPR� .2+� p�
JHUDOPHQWH�XVDGR�SDUD�DFHOHUDU�D�UHDomR��)LJXUD��������

)LJXUD������ 7UDQVHVWHULILFDomR�GR�%LRGLHVHO�>�@�

1R�%UDVLO��R�yOHR�GH�VRMD�p�XPD�IRQWH�TXH�Mi�WHP�HVFDOD�SDUD�D�SURGXomR�
GH� ELRGLHVHO�� 1R� HQWDQWR�� RXWUDV� IRQWHV�� FRPR� JLUDVVRO�� GHQGr�� FDQROD��
DPHQGRLP��DOJRGmR��yOHR�GH�SDOPD��FRFR��H�SULQFLSDOPHQWH��yOHR�GH�PDPRQD��
SRGH� VHU� XVDGR� HP� XP� IXWXUR� SUy[LPR�� XPD� YH]� TXH� VHX� FXOWLYR� DWLQJH� XPD�
HFRQRPLD�IDYRUiYHO�SDUD�VXD�SURGXomR�>�@�
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8P�GRV�SURFHVVRV�FRQYHQFLRQDLV�GH�SURGXomR�GR�ELRGLHVHO�QD�LQG~VWULD�p�
D�SURGXomR�SRU�EDWHODGDV��XVDGR�SDUD�SHTXHQDV�SODQWDV��SURGX]HP�PHQRV�GH�
�������WRQHODGDV�SRU�DQR���RX�D�SURGXomR�FRQWtQXD��XVDGD�HP�SODQWDV�PDLRUHV�
�)LJXUD�������+LGUy[LGR�GH�VyGLR�RX�PHWLODWR�GH�VyGLR�VmR�IUHTXHQWHPHQWH XVDGRV�
FRPR�FDWDOLVDGRUHV��2�6yGLR�p�UHFXSHUDGR�DSyV�D�UHDomR�GH�WUDQVHVWHULILFDomR�
FRPR�JOLFHUDWR�GH�VyGLR��PHWLODWR�GH�VyGLR��RX�VRE�D�IRUPD�GH�VDE}HV�GH�VyGLR�
QD� IDVH� GD� JOLFHULQD�� 8PD� HWDSD� GH� QHXWUDOL]DomR� iFLGD� FRP� iFLGR� FORUtGULFR�
DTXRVR�p�QHFHVViULD�SDUD�QHXWUDOL]DU�HVVHV�VDLV��1HVVH�FDVR��D�JOLFHULQD�p�REWLGD�
FRPR�XPD�VROXomR�DTXRVD�FRQWHQGR�FORUHWR�GH�VyGLR��'HSHQGHQGR�GR�SURFHVVR��
D�SXUH]D�GD�JOLFHULQD�ILQDO�p�FHUFD�GH��������>�@�

)LJXUD������ (VTXHPD�JOREDO�GH�XP�SURFHVVR�FRQWtQXR�GH�SURGXomR�GH�
%LRGLHVHO�

$�IRQWH�GH�iOFRRO�SDUD�D�SURGXomR�GH�%LRGLHVHO��HP�JHUDO��p�R�PHWDQRO��1R�
%UDVLO��R�HWDQRO�GD�FDQD�GH�Do~FDU�WHP�XP�JUDQGH�SRWHQFLDO�FRPR�IRQWH�GH�iOFRRO��
PHVPR�TXH� WHQKD�PHQRV� UHDWLYLGDGH�GR�TXH�R�PHWDQRO��TXH�p�GLVSRQtYHO�HP�
JUDQGHV�TXDQWLGDGHV�H�p�QmR�Wy[LFR >�@�



�

����*OLFHULQD�%UXWD
$�JOLFHULQD�EUXWD�p�R�VXESURGXWR�GD�WUDQVHVWHULILFDomR�GH�WULJOLFHUtGHRV�QD�

SURGXomR� GR� ELRGLHVHO�� $� JOLFHULQD� EUXWD� TXH� VDL� GD� VtQWHVH� GH� ELRGLHVHO�
JHUDOPHQWH� FRQWpP� JOLFHURO� FRP� SXUH]D� HQWUH� ���� H� ����� PLVWXUDGR� D�
WULJOLFHUtGHRV� QmR� FRQYHUWLGRV�� PHWDQRO� QmR� FRQYHUWLGR�� ELRGLHVHO�� VDE}HV� H�
RXWUDV� FRQWDPLQDomR� SUHVHQWHV� >�@�� *OLFHULQD� EUXWD� LQIHOL]PHQWH� FRQWpP�
FRQWDPLQDQWHV�GHPDLV�SDUD�HQFRQWUDU�XPD�DSOLFDomR�~WLO�HP�TXtPLFD�RX�IDUPiFLD�
VHP� WUDWDPHQWR� GH� SXULILFDomR�� 'HVWLODomR� FRQYHQFLRQDO� p� R� PpWRGR� PDLV�
FRPXPHQWH�SUDWLFDGR�SDUD�D�SXULILFDomR�GD�JOLFHULQD�HP�DOWR�UHQGLPHQWR��VHQGR�
XP� SURFHVVR� LQWHQVLYR� GH� HQHUJLD� H�� SRUWDQWR�� PXLWR� FDUR�� (PERUD� QRYDV�
HVWUDWpJLDV� GH� EDL[R� FXVWR� GH� SXULILFDomR� IRUDP� GHVHQYROYLGDV�� FRPR� SRU�
H[HPSOR��WpFQLFDV�GH�WURFD�L{QLFD�HVSHFtILFDV�SDUD�WUDWDU�R�HOHYDGR�WHRU�GH�VDO��
RV�FXVWRV�DLQGD�FRQWLQXDP�DOWRV�>�@�

&RPR�UHVXOWDGR�GR�DOWR�FXVWR�GH�SXULILFDomR�GD�JOLFHULQD��DV�DSOLFDo}HV�GH�
JOLFHULQD� GH� DOWD� TXDOLGDGH� HP� IDUPDFrXWLFD� H� TXtPLFD� DLQGD� QmR� IRUDP�
GHVHQYROYLGDV�� 2�PHUFDGR� GH� JOLFHULQD� UHILQDGD� p� GHVFULWR� FRPR� VHQGR� IRUWH�
�FRP�D�DOLPHQWDomR�GH�QRYDV�DSOLFDo}HV�H�QRYRV�SURGXWRV�TXtPLFRV���HQTXDQWR�
R�PHUFDGR�GH�JOLFHULQD�EUXWD�p�GHVFULWR� FRPR� IUDFR��(P�XP�FHQiULR� IXWXUR��D�
FRPELQDomR�GH�DOWRV�SUHoRV�GR�SHWUyOHR�H�RV�EDL[RV�SUHoRV GD�JOLFHULQD�EUXWD�
DSRQWDP�SDUD�R�GHVHQYROYLPHQWR�GR�JOLFHURO�FRPR�SODWDIRUPD�SDUD�D� LQG~VWULD�
TXtPLFD�H�IDUPDFrXWLFD�>�@�



�

����*OLFHURO
2� JOLFHURO p� HVVHQFLDOPHQWH� JOLFHULQD� GH� SXUH]D� DFLPD� GH� �����

DSUHVHQWDGR� FDUDFWHUtVWLFDV� D� WHPSHUDWXUD� DPELHQWH� GH� XP� OtTXLGR�� LQRGRUR��
LQFRORU�H�YLVFRVR�FRP�VDERU�DGRFLFDGR��TXH�SRGH�VHU�GHULYDGR�GD�SHWURTXtPLFD�
RX GH�PDWpULDV�SULPDV�QDWXUDLV��*OLFHURO�p�XPD�GDV�VXEVWkQFLDV�TXtPLFDV PDLV�
YHUViWHLV H�YDOLRVDV FRQKHFLGDV SHOR�KRPHP��

$�TXDQWLGDGH�WRWDO�GH�JOLFHURO�FRQVXPLGR�HP������SHOR�PXQGR�DVFHQGH�D�
QRYH PLOK}HV GH�WRQHODGDV�SRU�DQR��$�ILJXUD�����PRVWUD�R�GLVWULEXLomR�GR�PHUFDGR�
GH�JOLFHURO�QR�TXDO�p�REVHUYDGR�TXH�HVWH�QmR�p�GRPLQDGR SRU�QHQKXPD DSOLFDomR�
HVSHFtILFD��$ TXDQWLGDGH�GH�JOLFHURO�TXH�YDL�DQXDOPHQWH�SDUD�DSOLFDo}HV�WpFQLFDV�
p�GH�FHUFD�GH���������WRQHODGDV�H�GHYH�FUHVFHU�D�XPD�WD[D�DQXDO�GH������>�@�
$�LQG~VWULD�GH�SROtPHURV�UHSUHVHQWD�����GR�XVR�GH�JOLFHURO >�@��*OLFHURO�p�XVDGR�
QD�IDEULFDomR�GH�SROLyLV�SDUD�HVSXPDV�IOH[tYHLV�H��WDPEpP HP HVSXPDV�UtJLGDV�
GH� SROLXUHWDQR�� e XWLOL]DGR� HP� UHYHVWLPHQWRV� GH� VXSHUItFLH� HP WLQWDV�� FRPR�
DPDFLDQWH�H�SODVWLILFDQWH >�@�

)LJXUD������ 0HUFDGR�GH�*OLFHURO��YROXPHV�H�XVRV�LQGXVWULDLV� >�@�



�

��� 3ROLpVWHUHV
����� +LVWyULD

2 WHUPR�SROLpVWHU�VH�UHIHUH�D�PDWHULDLV�SROLPpULFRV�FRQWHQGR�JUXSRV�pVWHU�
FRPR� SULQFLSDLV� FRPSRQHQWHV� HVWUXWXUDLV� GDV� SULQFLSDLV� FDGHLDV� GDV�
PDFURPROpFXODV� GRV� TXDLV� R� SROtPHUR� p� FRPSRVWR� >�@� 2� LQtFLR� FRPHUFLDO� GH�
SROLpVWHUHV�IRL�XPD�UHVLQD�VLQWpWLFD�DOTXtGLFD�FKDPDGD�JO\SWDO��TXH�IRL�LQWURGX]LGD�
SHOD�*HQHUDO�(OHFWULF�&RPSDQ\�QRV�(8$�H�IRL�VLQWHWL]DGD XVDQGR�JOLFHURO�H�iFLGR�
DELpWLFR�

8PD� UHVLQD� DOTXtGLFD� p� HVVHQFLDOPHQWH� GHULYDGD� GH� XP� SROLpVWHU� RX�
SROLyLV�UHDJLQGR�FRP XP�iFLGR�GLFDUER[tOLFR�RX�DQLGULGR�GH�iFLGR�FDUER[tOLFR��2�
QRPH�DOTXLG p GHULYDGR�GR�QRPH�RULJLQDO� �DOFLG��� UHIOHWLQGR�R� IDWR�GH�TXH�VmR�
GHULYDGRV�GR�iOFRRO�H�iFLGRV�RUJkQLFRV��-i�HP�������R�JOLFHURO�IRL�XWLOL]DGR�FRPR�
XP� DJHQWH� GH� SROLPHUL]DomR TXDQGR %HU]HOLXV� H FRODERUDGRUHV� HVFUHYHUDP
VREUH�XPD�UHVLQD�GH�iFLGR�WDUWiULFR�H�JOLFHURO��(P�������%HUWKHORW�REWHYH�XPD�
UHVLQD� GH� JOLFHURO� H� iFLGR� FLDQLGULFR�� (P� ������ 9DQ� %HPPHOHQ� GHVHQYROYHX�
JOLFHUtGHRV�D�SDUWLU�GH�PLVWXUDV�HQWUH�JOLFHURO�H�iFLGR�VXFFtQLFR�H�iFLGR�FtWULFR
>��@�

1R�LQtFLR�GR�VpFXOR�����XPD�VpULH�GH�DUWLJRV�H�SDWHQWHV�IRUDP�SXEOLFDGDV�
HP�H[SHULPHQWRV�FRP�GLIHUHQWHV�SURSRUo}HV�PRODUHV�GH�DQLGULGR�IWiOLFR�H�JOLFHURO
>��@��&DOODKDQ�HP������UHJLVWURX�XPD�SDWHQWH�PRVWUDQGR�TXH�D�UHDomR�HQWUH�R�
JOLFHURO�H�DQLGULGR�IWiOLFR�SDUD�D�SURGXomR�GH�SROLpVWHUHV�GHYH�VHU�UHDOL]DGD�HP�
GXDV�HWDSDV��D�SULPHLUD�RQGH�D� WHPSHUDWXUD�p�JUDGXDOPHQWH�DXPHQWDGD�SDUD�
FHUFD�GH�����&�H�PDQWLGD�SRU�XP SHUtRGR GH�SRXFDV�KRUDV��H�XPD�VHJXQGD�
HWDSD�RQGH VH DEDL[D�D�WHPSHUDWXUD�SDUD�FHUFD�GH�����&�GXUDQWH�XP�SHUtRGR�
GH�PXLWDV�KRUDV��GHSHQGHQGR�GDV�GLPHQV}HV�GD�DPRVWUD >��@� $�VHJXQGD�HWDSD��
TXH� OHYD� DR� HQGXUHFLPHQWR�� SRGH� VHU� UHDOL]DGD� DSyV� R� UHYHVWLPHQWR� RX�
LPSUHJQDomR�GR�PDWHULDO�D�VHU�WUDWDGR��



�

����� 6tQWHVH
$�UHDomR�GH�SROLPHUL]DomR�HQWUH�R�JUXSR�iOFRRO�GR�JOLFHURO�H�XP�JUXSR�

FDUER[LOD� GR� iFLGR� FDUER[tOLFR�� SRGH� VHU� FODVVLILFDGD FRPR� XPD� UHDomR� GH�
SROLFRQGHQVDomR �ILJXUD�������2�PHFDQLVPR�GH�HVWHULILFDomR�QD�SUHVHQoD GH�XP�
FDWDOLVDGRU�iFLGR�HQYROYH�R�iFLGR�FDUER[tOLFR�UHFHYHQGR XP�SUyWRQ�GR FDWDOLVDGRU�
H� R� JUXSR� iOFRRO DWDFDQGR� D� FDUERQLOD� SURWRQDGD� SDUD� GDU� XP� LQWHUPHGLiULR�
WHWUDpGULFR��8P�SUyWRQ�p�SHUGLGR�SDUD�R�iWRPR�GH�R[LJrQLR�>��@�

)LJXUD������ (VWHULILFDomR�SRU�PHLR�GH�FDWDOLVH�iFLGD >�@�

$V�VtQWHVHV�GH�SROLpVWHUHV�FRPXQV��WDLV�FRPR�R�SROL�WHUHIWDODWR�GH�HWLOHQR�
�3(7���VmR�IHLWDV�HP�GRLV�SDVVRV��2�SULPHLUR GHOHV�p�D�HVWHULILFDomR�GR�iOFRRO�H�
iFLGR�FDUER[tOLFR�SDUD�IRUPDU�XP�SUp�SROtPHUR��$�iJXD�p�VXESURGXWR�GD�UHDomR�
GH HVWHULILFDomR�� VHQGR� HVWD� UHPRYLGD� DWUDYpV� GH� XP� VLVWHPD� GH� FROXQD� TXH�
DMXGD� D�PRQLWRUDU� R� SURJUHVVR� GD� UHDomR��2� VHJXQGR� SDVVR� GD� UHDomR� p� GH�
SROLFRQGHQVDomR� QR� HVWDGR� VROLGR�� QD� TXDO� XPD� UHDomR� GH� WUDQVHVWHULILFDomR�
RFRUUH�QD�IDVH�VyOLGD�

$� PDVVD� PROHFXODU� GH� SROLpVWHUHV� SRGH� VHU� DXPHQWDGD SRU� PHLR� GH�
SROLFRQGHVDomR� QD� IDVH� VROLGD�� (VWH� SURFHVVR� p� FRQKHFLGR� FRPR� VROLG�VWDWH�
SROLFRQGHQVDWLRQ RX�SROLPHUL]DomR HP�HVWDGR�VyOLGR��$�VtQWHVH�GH�SROLpVWHUHV��
FRPR�3(7�GH�DOWD�YLVFRVLGDGH�SDUD�JDUUDIDV��JHUDOPHQWH HQYROYH�XP�SURFHVVR�
GH�663� D�ILP�GH�DXPHQWDU�D�YLVFRVLGDGH�GH�IXVmR�H�HYLWDU�D�UHYHUVLELOLGDGH�GD�
UHDomR�GH�SROLPHUL]DomR��3ROLPHUL]DomR�HP�HVWDGR�VyOLGR�LQGX]�XPD�PDLRU�WD[D�
GH�SROLPHUL]DomR��XPD�YH]�TXH�R�WDPDQKR�GDV�SDUWtFXODV�p�PXLWR�PHQRU�H�WHP�
XP�FDPLQKR�PDLV�FXUWR�GH�GLIXVmR��2�HVWiJLR�663�JHUDOPHQWH�p�UHDOL]DGR�VRE
YiFXR�RX�HP�DWPRVIHUD�GH�JiV�LQHUWH�>��@�



�

��� &DUDFWHUtVWLFDV�4XtPLFDV�GR�*OLFHURO
2�*OLFHURO�RX�������SURSDQHWULRO��7DEHOD������p XP�FRPSRVWR�RUJkQLFR�R�

TXDO� SRGH� VHU� REWLGR� GH� PDWpULDV� SULPDV� QDWXUDLV� H� SHWURTXtPLFDV� e�
FRPSOHWDPHQWH�VRO~YHO�HP�iJXD�H�iOFRRLV��LQVRO~YHO�HP�KLGURFDUERQHWRV�H�SRXFR�
VRO~YHO�HP�RXWURV�VROYHQWHV�FRPXPHQWH�XWLOL]DGRV��(P VXD�FRQGLomR�DQLGULGR�
SXUD��R�JOLFHURO� WHP�XP�SRQWR�GH� IXVmR�GH������&�H�XP�SRQWR�GH�HEXOLomR�GH�
����&��QDV�&173���$LQGD��SRVVXL�XPD�FRPELQDomR�~QLFD�GH�SURSULHGDGHV�ItVLFDV�
TXH�SHUPLWHP�VHX�HPSUHJR�HP�PXLWRV�PLOKDUHV�GH�SURGXWRV�FRPHUFLDLV��>��@�
2�QRPH�³JOLFHURO´�RULJLQD�VH�GD�SDODYUD�JUHJD�JO\N\V��TXH�VLJQLILFD�GRFH��H� IRL�
GHVFREHUWR�HP������SHOR�TXtPLFR�&DUO�:��6FKHHOH�TXH�REVHUYRX�D�IRUPDomR�GH�
XP�OtTXLGR�YLVFRVR�H�WUDQVSDUHQWH�GXUDQWH�R�DTXHFLPHQWR�GR�D]HLWH�QD�SUHVHQoD�
GH�y[LGR�GH�&KXPER��(P�������&KHOOL�H�VHXV�FRODERUDGRUHV�XWLOL]DUDP�D�7HRULD�
GR )XQFLRQDO GH�'HQVLGDGH �GHQVLW\� IXQFWLRQDO� WKHRU\� �')7��SDUD�DQDOLVDU�DV�
LQWHUDo}HV�PROHFXODUHV� GR� WLSR� OLJDomR� GH� +LGURJrQLR� SUHVHQWHV� QD�PROpFXOD�
�LQWUDPROHFXODUHV��H�HQWUH�HODV��LQWHUPROHFXODUHV� >��@��>��@��

7DEHOD������ 3URSULHGDGHV�GR�*OLFHURO�

)RQWH� >��@�

$�PROpFXOD�GH�JOLFHURO�QmR�FRQWpP�iWRPRV�GH�FDUERQR�DVVLPpWULFRV��QR�
HQWDQWR��SRVVXL�XP�LVRPHULVPR�FRQIRUPDFLRQDO�TXH�R�WRUQD�SUy�TXLUDO��([LVWHP�
VHLV�HVWUXWXUDV�GLIHUHQWHV�GH�JOLFHURO� IRUPDGDV�D�SDUWLU�GH�XPD�PHVPD�FDGHLD�
SULQFLSDO��FRPR�DSUHVHQWDGR�QD�)LJXUD������'HQWUR�GDV�VHLV�HVWUXWXUDV�SULQFLSDLV��



��

H[LVWHP� DLQGD� YDULDo}HV� UHVXOWDQWHV� GH� URWDo}HV� HP� FLQFR� SRVVtYHLV� kQJXORV�
GLHGURV��RULJLQDQGR�����LV{PHURV�FRQIRUPDFLRQDLV��

)LJXUD�����± $UUDQMRV��DW{PLFRV�GD�PROpFXOD�GH�JOLFHURO�>��@�

$V� WpFQLFDV� GH� ')7� LQGLFDP� GLIHUHQWHV� FRQWULEXLo}HV� GDV� GLIHUHQWHV�
FRQIRUPDo}HV�GR�JOLFHURO�SDUD�D�HQWDOSLD�H�HQWURSLD��DWUDYpV�GD�DVVRFLDomR�FRP�
D�HQHUJLD�OLYUH�GH�*LEEV��$�SDUWLU�GHVWDV�WpFQLFDV��DV�GLIHUHQWHV�FRQIRUPDo}HV�GD�
PROpFXOD� GH� JOLFHURO� IRUDP� HVWXGDGDV� HP� GLIHUHQWHV� IDVHV� VREUH� YiULDV�
WHPSHUDWXUDV��)RL� HQWmR�� SRVVtYHO� FRQVWDWDU� TXH�QD� IDL[D�GH�����D�����.�HP�
HVWDGR�JDVRVR��R�JOLFHURO�DSUHVHQWD��HP�JHUDO��WUrV�WLSRV�GH�HVWUXWXUD��ıı��ıȖ�H�
ȖȖ�� &RP� D� GLPLQXLomR� GD� WHPSHUDWXUD� H� D� SUHVHQoD� GD� IDVH� OtTXLGD�� DV�
FRQIRUPDo}HV�ıı�VH�HVWDELOL]DP��DSUHVHQWDQGR�PHQRU�HQHUJLD��HQTXDQWR�DV�ȖȖ�
VH�GHVHVWDELOL]DP�

3HUFHEHX�VH� DLQGD�� TXH� QD� IDVH� FRQGHQVDGD�� HP� PpGLD� ���� GDV�
PROpFXODV�GR�OtTXLGR�XQHP�VH�SRU�OLJDo}HV�GH�KLGURJrQLR�H�TXH�LQGHSHQGHQWH�GD�
WHPSHUDWXUD�RX�IDVH��XPD�UHGH�DOWDPHQWH�UDPLILFDGD�GH�PROpFXODV�OLJDGDV�SRU�
OLJDo}HV� GH� KLGURJrQLR� p� DSUHVHQWDGD��'HYLGR� j� H[LVWrQFLD� GHVWD� GHQVD� UHGH�
OLJDGD�SRU�SRQWHV�GH�KLGURJrQLR��D�YLVFRVLGDGH�H�R�SRQWR�GH�HEXOLomR�GR�JOLFHURO�
VmR� HOHYDGRV�� VHQGR� TXH� R� Q~PHUR� PpGLR� GH� OLJDo}HV� GH� KLGURJrQLR� SRU�
PROpFXOD� YDULD� DSUR[LPDGDPHQWH� GH� ���� QR� HVWDGR� YtWUHR� SDUD� ���� QR� HVWDGR�
OtTXLGR��



��

'HVFDUWDQGR� DV� FRQIRUPDo}HV� DVVLPpWULFDV�� UHVWDP� DSHQDV� ����
FRQIRUPDo}HV�SRVVtYHLV�GD�PROpFXOD�GR�JOLFHURO��(VWDV�IRUDP��HQWmR��DQDOLVDGDV�
XWLOL]DQGR�PpWRGRV�GH�')7�SRU�&DOODKDQ�H�FRODERUDGRUHV�>��@��2V�UHVXOWDGRV�GH�
')7�PRVWUDUDP�TXH�D�PROpFXOD�FRP�PHQRU�HQHUJLD�FRQIRUPDFLRQDO�IRUPD�XPD�
HVWUXWXUD�FtFOLFD�FRP�WUrV�OLJDo}HV�GH�KLGURJrQLR�LQWUDPROHFXODUHV��)LJXUD�����±
$��� (VWD� FRQILJXUDomR�� FKDPDGD� J*�J�� J�*J�� DSUHVHQWD� XPD� HVWUXWXUD� ȖȖ� H�
DSUHVHQWD�VH�HP�HVWDGR�JDVRVR��VHP�LQWHUDomR�FRP�VROYHQWH��

-i� D� )LJXUD� ���� ±%�� WDPEpP� GHPRQVWUD� XPD� FRQIRUPDomR� GH� PHQRU�
HQHUJLD��SRUpP��HVWD�VH�HQFRQWUD�HP�IDVH�OtTXLGD�H�Ki�LQWHUDomR�FRP�VROYHQWH��
1HVWD�FRQIRUPDomR��R�JOLFHURO�p�HVWDELOL]DGR�SRU�XPD�FRPELQDomR�GH�OLJDo}HV�
GH�KLGURJrQLR� LQWUDPROHFXODUHV�H� LQWHUPROHFXODUHV��FRQVLGHUDQGR�D�VROYDWDomR�
GD� KLGUR[LOD�� &RQVLGHUDQGR� DV� GXDV� FRQIRUPDo}HV� HP� GLIHUHQWHV� IDVHV�� D�
VHJXQGD�p�PDLV�HQHUJHWLFDPHQWH�HVWiYHO�GHYLGR�D�VXD�PHQRU�HQHUJLD�UHODWLYD�H�
DR�IDWR�GH�TXH�D�SULPHLUD�SRVVXL�VXDV�WUrV�KLGUR[LODV�HQYROYLGDV�HP�OLJDo}HV�GH�
KLGURJrQLR�LQWUDPROHFXODUHV�TXH�LPSHGHP�D�LQWHUDomR�FRP�R�VROYHQWH�

)LJXUD�����± &RQIRUPDomR�GD�PROpFXOD�GH�JOLFHURO�GH�PHQRU�HQHUJLD�QD�IDVH�
JDVRVD��FRP�GHVWDTXH�SDUD�D�GLVWkQFLD�HQWUH�DV�OLJDo}HV�GH�
KLGURJrQLR���$��H�QD�IDVH�OLTXLGD��%���GHWHUPLQDGDV�SRU�')7
>��@�

2� JOLFHURO� SRGH� IRUPDU� pVWHUHV� FRP� iFLGRV� FDUER[tOLFRV� VRIUHQGR� XPD�
UHDomR�GH�VXEVWLWXLomR�HOLPLQDomR��)LJXUD�������$�UHDomR�VH�LQLFLD�FRP�R�iFLGR�
FDUER[tOLFR�UHFHEHQGR�XP�SUyWRQ�GR�FDWDOLVDGRU�iFLGR��HP�VHJXLGD��R�iOFRRO�DWDFD�



��

R�JUXSR�FDUERQLOD�SURWRQDGR��UHVXOWDQGR�HP�XP�LQWHUPHGLiULR�WHWUDpGULFR��HWDSD�
��GD�ILJXUD�������$�WHUFHLUD�HWDSD�PRVWUD�D�WUDQVIHUrQFLD�GH�XP�SUyWRQ�HQWUH�XP�
iWRPR�GH�R[LJrQLR�H�RXWUR�TXH�VHJXLGD�GD�SHUGD�GH�XPD�PROpFXOD�GH�iJXD�H�
IRUPDomR� GH� XP� pVWHU� SURWRQDGR� �HWDSD� �� GD� ILJXUD� ������ (QWmR�� RFRUUH� D�
WUDQVIHUrQFLD� GH� XP� SUyWRQ� D� XPD� EDVH� GH� IUDFD� �HWDSD� �� GD� ILJXUD� ����� H��
ILQDOPHQWH��R�pVWHU�p�IRUPDGR��HWDSD���GD�ILJXUD������>��@�

)LJXUD�����
�

(WDSDV�GD�UHDomR�GH�HVWHULILFDomR�HQWUH�XP�iOFRRO�H�XP�iFLGR�
FDUER[tOLFR�QD�SUHVHQoD�GH�XP�FDWDOLVDGRU�iFLGR�IRUWH�>��@�

*UXSRV�YROXPRVRV�SHUWR�GR�VtWLR�GD�UHDomR��VHMD�QD�FRPSRQHQWH�GH�iOFRRO�
RX� HP� XP� FRPSRQHQWH� iFLGR�� FDXVDP� R� LPSHGLPHQWR� HVWpULFR� H� GLPLQXHP��
DVVLP��D�YHORFLGDGH�GD�UHDomR��DIHWDQGR�IRUWHPHQWH�D�WD[D�GH�FRQYHUVmR�QXPD�
KLGUyOLVH� GH� pVWHUHV�� ÈOFRRLV� WHUFLiULRV� SUHVHQWHV� QR� JOLFHURO�� UHDJHP� WmR�
OHQWDPHQWH� GXUDQWH� XPD� HVWHULILFDomR� DWLYDGD� SRU� FDWiOLVH� iFLGD� TXH�
QRUPDOPHQWH� VRIUHP�HOLPLQDomR��1R� HQWDQWR�� HOHV� SRGHP�VHU� FRQYHUWLGRV� HP�
pVWHUHV�GH�IRUPD�VHJXUD�DWUDYpV�GR�XVR�GH�FORUHWRV�GH�DFLOD�H�DQLGULGRV��$OpP�
GLVVR��OLJDo}HV�GH�pVWHU�SRGHP�VHU�IHLWDV�HQWUH�GXDV�PROpFXODV�GH�iOFRRO�SRUTXH�
RV� iOFRRLV� DWXDP� FRPR� QXFOHyILORV� H� WDPEpP� SRGHP� UHDJLU� FRP� iOFRRLV�
SURWRQDGRV�>��@�



��

��� ÈFLGRV�&DUER[tOLFRV
$� VHJXLU� VmR� DSUHVHQWDGDV� DV� SURSULHGDGHV� GH� GLIHUHQWHV� iFLGRV�

FDUER[tOLFRV� FDQGLGDWRV� SDUD� IRUPDU� UHGHV� GH� SROLpVWHUHV� FRP� R� JOLFHURO�� TXH�
IRUDP� VHOHFLRQDGRV� FRQVLGHUDQGR� IDWRUHV� FRPR� IXQFLRQDOLGDGH�� PDVVD�
PROHFXODU�� RULJHP� H� SURGXomR� $OpP� GLVVR�� XP� EUHYH� UHVXPR� GH� DUWLJRV�
FLHQWtILFRV�XWLOL]DQGR�RV�iFLGRV�HP�TXHVWmR�HP� UHDo}HV�GH�SROLPHUL]DomR��2V�
iFLGRV� VHOHFLRQDGRV�SDUD�R� WUDEDOKR� IRUDP R�iFLGR� VXFFtQLFR�� iFLGR�JOXWiULFR��
iFLGR�DGtSLFR�H�iFLGR�FtWULFR��

����� ÈFLGR�6XFFtQLFR
2�iFLGR� VXFFtQLFR�� WDPEpP� FRQKHFLGR� FRPR� iFLGR� EXWDQRGLyLFR�� iFLGR�

����HWDQRGLFDUER[tOLFR� RX� iFLGR� kPEDU� SRVVXL� IyUPXOD� PROHFXODU� &�+�2��H� p�
REWLGR�JHUDOPHQWH�SHOR�SURFHVVR�GH�KLGURJHQDomR�GR�DFLGR�RX�DQLGULGR�PDOHLFR
>��@��$�WDEHOD�����UHVXPH�DV�SULQFLSDLV�SURSULHGDGHV�GR�iFLGR�FRQVLGHUDGDV�QR�
SURMHWR��VHQGR�HODV��PDVVD�PROHFXODU��GHQVLGDGH��VROXELOLGDGH��SRQWR�GH�IXVmR�H�
SRQWR�GH�HEXOLomR�'R�SRQWR�GH�YLVWD�TXtPLFR��R�iFLGR�VXFFtQLFR�p�FDUDFWHUL]DGR�
SHOD� UHDWLYLGDGH�GRV�GRLV�JUXSRV�FDUER[tOLFRV�H�GRV�GRLV�JUXSRV�PHWLOHQR��(P�
WHPSHUDWXUD�DPELHQWH�p�XP�VyOLGR�LQFRORU��LQRGRUR�H�HP�IRUPD�GH�FULVWDLV��FDSD]�
GH�VHU�FRPEXVWtYHO�H�FRUURVLYR�

7DEHOD������ 3URSULHGDGHV�GR�ÈFLGR�6XFFtQLFR

)RQWH��>��@�



��

$KQ� H� FRODERUDGRUHV� >��@� VLQWHWL]DUDP� SROLpVWHUHV� ELRGHJUDGiYHLV� WDLV�
FRPR� R� SROL�EXWLOHQR�VXFFLQDWR�� �3%68��� SROL�EXWLOHQR� DGLSDWR�� �3%$'�� H�
GLIHUHQWHV�FRSROtPHURV�GH�SROL�EXWLOHQR�VXFFLQDWR�DGLSDWR�� �3%6$��YDULDQGR�VH�
DV�FRQFHQWUDo}HV�GRV�iFLGRV��(VWD�SHVTXLVD�LQYHVWLJRX�R�HIHLWR�GD�YDULDomR�QD�
FRQFHQWUDomR�GRV�iFLGRV�HP�UHODomR�D�SRVVtYHLV�PXGDQoDV�QR�SHVR�PROHFXODU��
WHPSHUDWXUD� GH� WUDQVLomR� H� SURFHVVR� GH� ELRGHJUDGDomR� GRV� SROLpVWHUHV�
VLQWHWL]DGRV�

2V� UHVXOWDGRV� PRVWUDP� SROLpVWHUHV� FRP�PDVVD�PRODU� QXPpULFD� PpGLD�
��୬തതതത��GH�DSUR[LPDGDPHQWH�GH��������DVVLP�FRPR�PDVVD�PRODU�SRQGHUDO�PpGLD�
௪തതതതത��GH��������J�PRO����DSUHVHQWDQGR�XPD�SROLGLVSHUVmR�ቀெೢതതതതതܯ�

തതതതതቁ HVWUHLWD�HQWUH�����
H� ����� $� 7HPSHUDWXUD� GH� 7UDQVLomR� 9tWUHD� �7J�� H� D� 7HPSHUDWXUD� GH� IXVmR�
FULVWDOLQD� �7P��GR�3%68�IRUDP�GH�����H�����&�� UHVSHFWLYDPHQWH��H�RV�YDORUHV�
SDUD�R�3%$'�IRUDP�GH�����H����&��UHVSHFWLYDPHQWH��

&RP� LVVR�� REVHUYRX�VH� TXH� D� 7J GRV� FRSROtPHURV� 3%6$� GLPLQXLX�
OLQHDUPHQWH�FRP�R�DXPHQWR�GD�XQLGDGH�GR�iFLGR�$GtSLFR�HQTXDQWR�D�7P GRV�
SROtPHURV� DWLQJLX� XP� PtQLPR� TXDQGR� D� FRQFHQWUDomR� GD� XQLGDGH� GH� iFLGR�
DGtSLFR� H� iFLGR� VXFFtQLFR� WRUQRX�VH� LJXDO�� � $OpP� GLVVR�� SHUFHEHX�VH� TXH� XP�
DXPHQWR� QD� FRQFHQWUDomR� GR� iFLGR� DGtSLFR� OHYD� D� XP� FRPSRUWDPHQWR� GD�7P
FDUDFWHUtVWLFR�GR�3%$'��DVVLP�FRPR�XP�LQFUHPHQWR�QD�FRQFHQWUDomR�GH�iFLGR�
VXFFtQLFR� OHYD�D�XP�FRPSRUWDPHQWR�GD�7P FDUDFWHUtVWLFR�GR�3%68��$LQGD�� IRL�
SRVVtYHO�FRQVWDWDU�TXH�D�ELRGHJUDGDELOLGDGH�SRU�PLFURUJDQLVPRV�DXPHQWD�H�D�
GHJUDGDomR�KLGUROtWLFD�GLPLQXL�FRP�D�HOHYDomR�GD�FRQFHQWUDomR�GH�iFLGR�DGtSLFR�

����� ÈFLGR�*OXWiULFR
ÈFLGR�JOXWiULFR��WDPEpP�FRQKHFLGR�FRPR�iFLGR�SHQWDQRGLyLFR��p XP�iFLGR�

GLFDUER[tOLFR�� FRP�FLQFR�iWRPRV�GH�FDUERQR��H�D� VXD� IRUPXODomR�PROHFXODU� p�
&�+��&22+���� e� XP� VyOLGR� FULVWDOLQR� EUDQFR�� WHP SRQWR� GH� IXVmR� GH�
DSUR[LPDGDPHQWH�����& �7DEHOD������ 2�iFLGR�JOXWiULFR�RFRUUH�QDWXUDOPHQWH�HP�
SODQWDV� H� DQLPDLV�� H� SRGH VHU� HQFRQWUDGR QR VDQJXH H� QD� XULQD� >��@�
&RPHUFLDOPHQWH�HOH�p�XWLOL]DGR�QD�VtQWHVH�GH�SURGXWRV�IDUPDFrXWLFRV GHYLGR�D�



��

VXD�DOWD�ELRFRPSDWLELOLGDGH��2 iFLGR�DOID�FHWRJOXWiULFR�p�XVDGR�HP�VXSOHPHQWRV�
DOLPHQWDUHV�SDUD�PHOKRUDU�D�VtQWHVH�GH�SURWHtQD >��@�

7DEHOD������ 3URSULHGDGHV�GR�ÈFLGR�*OXWiULFR

)RQWH��>��@�

2�iFLGR�JOXWiULFR�p�XVDGR�QD�SURGXomR�GH�SROLyLV��SROLpVWHUHV��SROLDPLGDV��
H� LQLELGRUHV�GH�FRUURVmR��eVWHUHV�GH�EDL[D PDVVD PROHFXODU�j EDVH�GH�iFLGR�
JOXWiULFR VmR� XVDGRV� FRPR� PDWHULDLV� SDUD� D� IDEULFDomR� GH� DURPDWL]DQWHV��
SODVWLILFDQWHV��VROYHQWHV�H�DJHQWHV�GH�DFRSODPHQWR��2V�pVWHUHV�GH�DOWD PDVVD
PROHFXODU VmR�XWLOL]DGRV�FRPR�FRPSRQHQWHV SDUD�IOXLGRV�GH FRUWH��OXEULILFDQWHV
H DJHQWHV�HPXOVLILFDQWHV� 2V�pVWHUHV�WHP�DSOLFDo}HV�TXDVH�LQILQLWDV�SRU�SRGHU�
DWLQJLU� YDVWD� JDPD� GH� YLVFRVLGDGHV�� GHQVLGDGHV�� SRQWR� GH� HEXOLomR�� H� RXWUDV�
SURSULHGDGHV�ItVLFDV�H�TXtPLFDV�SDUD�TXDOTXHU�DSOLFDomR GHVHMDGD >��@�

����� ÈFLGR�$GtSLFR
ÈFLGR�DGtSLFR��WDPEpP�FRQKHFLGR FRPR�iFLGR�KH[DQRGLyLFR�RX iFLGR ���±

EXWDQRGLFDUER[tOLFR�� p� XP� VyOLGR� EUDQFR�� FULVWDOLQR�� SRXFR� VRO~YHO� HP� iJXD H�
VRO~YHO�HP�iOFRRO�H�DFHWRQD��WDEHOD�������3RXFR�GHVWH�iFLGR�GLFDUER[tOLFR�RFRUUH�
QDWXUDOPHQWH�� PDV� p� SURGX]LGR� LQGXVWULDOPHQWH� HP� JUDQGH� HVFDOD� HP� YiULRV�
ORFDLV�DR�UHGRU�GR�PXQGR��$�PDLRULD�GHVWH�PDWHULDO�p�XVDGR�HP�FRPELQDomR�FRP�



��

����KH[DQRGLDPLQD QD� IDEULFDomR� GH� SROLDPLGD� 1\ORQ������ ÈFLGR� DGtSLFR� p�
FRPXPHQWH�XVDGR�HP�UHDo}HV�GH�HVWHULILFDomR�H� GHSHQGHQGR�GR�FRPSULPHQWR�
GD� FDGHLD� GR� SROLpVWHU�� HVWH� SRGH� WHU� XPD� DPSOD� YDULHGDGH� GH� DSOLFDo}HV��
+LVWRULFDPHQWH��R�iFLGR�DGtSLFR�WHP�VLGR�IDEULFDGR�SUHGRPLQDQWHPHQWH�D�SDUWLU�
GR FLFORKH[HQR >��@� ÏFXORV�GH�SURWHomR�RX�SURWHWRUHV�IDFLDLV�GHYHP�VHU�XVDGRV�
GXUDQWH�R�PDQXVHLR GR�PDWHULDO�

7DEHOD������ 3URSULHGDGHV�GR�ÈFLGR�$GtSLFR�

)RQWH��>��@�

+DQ�H�FRODERUDGRUHV�>��@�VLQWHWL]DUDP�SROL�EXWLOHQR�DGLSDWR���3%$��OLQHDU�
H�UDPLILFDGR�XWLOL]DQGR�JOLFHURO�DWp����HP�SHVR��2�LQFUHPHQWR�GH�JOLFHURO�UHVXOWD�
HP�XP�DXPHQWR�GH��୬തതതത H�GH�PDVVD�PRODU�SRQGHUDO�PpGLD �୵തതതതത DWp�DWLQJLU�������
HP�SHVR��DFLPD�GHVWD�SRUFHQWDJHP�HVWDV�GHFUHVFHP�UDSLGDPHQWH��2V�DXWRUHV�
DWULEXHP�HVWD�GLPLQXLomR�GH��୬തതതത H��୵തതതതത HP�DOWDV�FRQFHQWUDo}HV�GH�JOLFHURO�D�XP�
QXPHUR�GHVIDYRUiYHO�GH�WHUPLQDo}HV�FDUER[tOLFDV�GR�3%$�OLQHDU�SDUD�PROpFXODV�
GH�JOLFHURO��GLPLQXLQGR�DVVLP��D�LQWHUDomR�PROHFXODU�HQWUH�DV�FDGHLDV�GH�EDL[D�
PDVVD�LPSRVVLELOLWDQGR�D�REWHQomR�GH�FDGHLDV�GH�3%$�FRP�DOWR�SHVR�PROHFXODU��
1D� SHVTXLVD� R� JOLFHURO� IRL� FRPSDUDGR� FRP� 3HQWDHULWULWRO� FRPR� DJHQWH� GH�
UDPLILFDomR�� H� IRL� DFKDGR� TXH� RV� 3%$V� VLQWHWL]DGRV� XWLOL]DQGR� JOLFHURO�
DSUHVHQWDUDP�PHQRUHV��୬തതതത H��୵തതതതത TXH�RV�VLQWHWL]DGRV�XVDQGR�3HQWDHWULWLRO�FRPR�
DJHQWH�GH�UDPLILFDomR��(QVDLRV�GH�WUDomR�PRVWUDP�TXH�R�PyGXOR�GH�HODVWLFLGDGH�



��

GRV�SROtPHURV�UDPLILFDGRV�IRUDP�PDLRUHV�FRP�XPD�GLIHUHQoD�GH�DWp�����03D��$�
GLIHUHQoD�p�DWULEXtGD�i�XPD�PHQRU�GHQVLGDGH�GH�HPSDFRWDPHQWR�UHVXOWDGR�GH�
UDPLILFDo}HV�TXH�WHQGHP�D�VH�HVSDOKDU�OLYUHPHQWH�SUHHQFKHQGR�HVSDoRV�YD]LRV�
SUy[LPRV��2�3%$ UDPLILFDGR�WHP�XP�PHQRU�PRGXOR�GH�WHQVmR�TXH�R�3%$�OLQHDU��
SRUpP�DSUHVHQWD�XP�PDLRU�SHVR�PROHFXODU��$V�SURSULHGDGHV�WpUPLFDV�PRVWUDP�
TXH�D�WHPSHUDWXUD�GH�IXVmR�GR�3%$�UDPLILFDGR�H�PHQRU�TXH�GR�3%$�OLQHDU��$�
PHQRU� WHPSHUDWXUD� GH� IXVmR� GR� 3%$� UDPLILFDGR� H� DWULEXtGD� SRU� PHQRUHV�
HVWUXWXUDV�FULVWDOLQDV�SHUIHLWDV�DV�TXDLV�VH�HQFRQWUDP�EHP�GLVSHUVDV�HP�XPD�
PDWUL]�DPRUID�

.DOOLQWHUL�H FRODERUDGRUHV >��@�VLQWHWL]DUDP�XP�SROtPHUR�GH�JOLFHURO�H�iFLGR�
DGtSLFR�XVDQGR�XPD�HQ]LPD�KLGUROtWLFD�1RYR]\PH�����FRPR�FDWDOLVDGRU� (OHV�
DILUPDP�TXH�D�KLGUR[LOD�VHFXQGiULD�GR�JOLFHURO�QmR�UHDJLX�H�SRGH�UHDOL]DU�XPD�
DFLODomR�GR�SROLpVWHU�QD FDGHLD�SULQFLSDO��$�DFLODomR�GD�KLGUR[LOD�TXH�QmR�UHDJLX�
IRL� IHLWD�XVDQGR�YiULRV�iFLGRV�DOLIiWLFRV� OLQHDUHV�� WDLV� FRPR��iFLGR�FDSUtOLFR RX�
iFLGR�HVWHiULFR��RV�TXDLV�IDYRUHFHUDP R�HQFDSVXODPHQWR GH�QDQRSDUWtFXODV��$�
QDQRSDUWLFXOD�HPSUHJDGD IRL IRVIDWR�GH�GH[DPHWDVRQD��D�TXDO�WHP�SURSULHGDGHV�
DQWL�FDQFHUtJHQDV�� 2� SROtPHUR� IXQFLRQDOL]DGR� IRL� GLYLGLGR� HP� SHTXHQDV�
SDUWtFXODV�EHP�GHILQLGDV FRP�DOWD�KRPRJHQHLGDGH�H�EDL[D�WR[LFLGDGH��7XGR�LVVR�
p�SRVVtYHO� GHYLGR�DR�FRQWUROH�GD� UHDWLYLGDGH�GR�JOLFHURO� QD�FULDomR�GD�FDGHLD�
SULQFLSDO�GR�SROLpVWHU�H�GR�WDPDQKR�GRV�iFLGRV�DOLIiWLFRV�OLQHDUHV�HPSUHJDGRV�

����� ÈFLGR�&tWULFR
2�iFLGR�FtWULFR�RX�iFLGR���KLGUy[L�������SURSDQR�WULFDUER[tOLFR�p�SURGX]LGR�

FRPHUFLDOPHQWH� SRU� IHUPHQWDomR� PLFURELDQD� XVDQGR� $VSHUJLOOXV� QLJHU�� (VWH�
PpWRGR�p�DLQGD�D�SULQFLSDO�IRQWH�GH�REWHQomR�GR�iFLGR�FtWULFR�HP�WRGR�R�PXQGR��
(PERUD�RXWURV�PpWRGRV�IRUDP�EHP�GHVHQYROYLGDV�SDUD�VLQWHWL]DU�iFLGR�FtWULFR��
RV�PHOKRUHV�UHVXOWDGRV�IRUDP�DOFDQoDGRV�XWLOL]DQGR�IHUPHQWDomR�PLFURELDQD��H�
GXUDQWH� R� SHUtRGR� GH� WHPSR�� HVWD� WpFQLFD� WRUQRX�VH� R� PpWRGR� GH� HVFROKD�
GHILQLWLYD� SDUD� VXD�SURGXomR� FRPHUFLDO� HP�VtQWHVH�TXtPLFD� >��@��ÈFLGR� FtWULFR�
WDPEpP� VH� GLVVROYH� HP� HWDQRO� ���� SDUWHV� GH� iFLGR� FtWULFR� SRU� ���� SDUWHV� GH�



��

HWDQRO��D����&��4XDQGR�DTXHFLGR�DFLPD�GH�����&��iFLGR�FtWULFR�VH�GHFRPS}H�
DWUDYpV�GD�SHUGD�GH�GLy[LGR�GH�FDUERQR�H�iJXD��7DEHOD�������2�iFLGR FtWULFR�QmR�
H� Wy[LFR� H� IRL� DSURYDGR� SHOD� )'$ SDUD� XWLOL]DU� HP� KXPDQRV�� R� TXH� JHUD� D�
SRVVLELOLGDGH�GD�VXD�DSOLFDomR�QD�LQG~VWULD�GH�HPEDODJHP�GH�DOLPHQWRV�

7DEHOD������ 3URSULHGDGHV�GR�ÈFLGR�&tWULFR

)RQWH��>��@�

6KL�H�FRODERUDGRUHV >��@ VLQWHWL]DUDP�XP�QRYR�SROtPHUR�D�EDVH�GH�$PLGR�
7HUPRSOiVWLFR�SODVWLILFDGR�FRP�*OLFHURO��*736��H�iFLGR FtWULFR��&*736���(P�VHX�
HVWXGR��DOWDV�FRQFHQWUDo}HV�GR�iFLGR�FtWULFR���GH����DWp ����EDVHDGR�HP�PDVVD�
GR� DPLGR� ~PLGR� XWLOL]DGR�� IRUDP� XVDGRV� SDUD� SUHYHQLU� R� HQYHOKHFLPHQWR� H� D�
UHFULVWDOL]DomR�GR�*736��8PD�VLJQLILFDWLYD�GLPLQXLomR�GR�SHVR�PROHFXODU��ܯ௪തതതതത��
RFRUUH�FRP�R� LQFUHPHQWR�GH�iFLGR FtWULFR��RQGH�R�&*736�FRP�����GH�iFLGR�
FtWULFR� WHP� XP� GpFLPR� GRܯ�௪തതതതത GR�*736�� 2V� UHVXOWDGRV� GH� 7HUPRJUDYLPHWULD�
PRVWUDUDP�XPD�PDLRU� WHPSHUDWXUD�GH� LQtFLR�GH�GHJUDGDomR�SDUD�R�&*736�H�
PHQRU� SHUGD� GH�PDVVD� TXH� R� *736�� &RPSRUWDPHQWR� DWULEXtGR� j RV� JUXSRV�
FDUER[tOLFRV�GR�iFLGR FtWULFR�IRUPDQGR�OLJDo}HV�GH�KLGURJrQLR�PDLV�HVWiYHLV�FRP�
D�KLGUR[LOD�GR�DPLGR�DR� LQYpV�GR�JOLFHURO��([LVWH�XPD�VLJQLILFDWLYD�YDULDomR�GD�
7HPSHUDWXUD�GH�7UDQVLomR�YDULDQGR�GH�����&�SDUD�R�*736�D������&�SDUD�&*736�
FRP� ���� GH� iFLGR� FtWULFR�� $� JUDQGH� YDULDomR� GD� 7J H� GHYLGR� D� WUrV� IDWRUHV��
SULQFLSDOPHQWH��D�R�Q~PHUR GH�KLGUR[LODV�QDV�PROpFXODV�GH�DPLGR�GLVSRQtYHLV�
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SDUD�ID]HU�OLJDo}HV�HQWUH�FDGHLDV�IRUDP�GLPLQXtGDV�GUDVWLFDPHQWH��VHJXQGR��D�R�
XP�DXPHQWR� GH� SODVWLILFDQWH� R� TXH� WRUQD� DV�PROpFXODV� GH� DPLGR� VHMDP�PDLV�
PRYHLV��H�WHUFHLUR��SRGH�VHU�DWULEXtGR�QD�GLPLQXLomR�GHܯ�௪തതതതത DMXGDQGR�WDPEpP�D�
PRELOLGDGH�GDV�PROpFXODV�

��� $QLGULGRV�GH�ÈFLGRV�&DUER[tOLFRV
'LIHUHQWHV�DQLGULGRV�iFLGRV�FDUER[tOLFRV�IRUDP�VHOHFLRQDGRV�FRQVLGHUDQGR�

IDWRUHV� FRPR� IXQFLRQDOLGDGH�� PDVVD� PROHFXODU� H� RULJHP� GH� SURGXomR�� $�
YDQWDJHP� GH� WUDEDOKDU� FRP� XP� DQLGULGR� DR� LQYpV� GR� iFLGR�� H� HOLPLQDomR�
HVWHTXLRPpWULFD�GH�XPD�PROpFXOD�GH�iJXD�GXUDQWH�D�UHDomR�GH�HVWHULILFDomR��$�
FRQFHQWUDomR�GH�PROpFXODV�GH�iJXD�DIHWD�GLUHWDPHQWH�R�SURFHVVR�GH�UHYHUVmR�
GD�UHDomR�GH�HVWHULILFDomR�QXPD�UHGH�SROLPpULFD��SRUWDQWR�DV�SURSULHGDGHV�ILQDLV�
GDV�UHGHV�FRP�DQLGULGRV�GHYHP�DSUHVHQWDU�VLJQLILFDWLYDV�GLIHUHQoDV�HP�UHODomR�
jV� UHGHV� FRP� iFLGRV�� $� FRQWLQXDomR� VmR� DSUHVHQWDGDV� DV� SURSULHGDGHV� H�
WUDEDOKRV�GH�SHVTXLVD�VREUH�DQLGULGR�PDOHLFR�H�DQLGULGR�IWiOLFR�

����� $QLGULGR 0DOHLFR
$QLGULGR� PDOHLFR�� WDPEpP� FRQKHFLGR� FRPR� GLLGUR�����GLR[RIXUDQR� RX�

DQLGULGR FLV�EXWHQHGLyLFR�p�XP�VyOLGR�LQFRORU�RX�EUDQFR��FRP�XP�RGRU�DFUH��6HX�
QRPH� GHULYD� QDWXUDOPHQWH� GR� iFLGR� PiOLFR�� (OH� IRL� SULPHLUR� SURGX]LGR�
FRPHUFLDOPHQWH�QR�LQtFLR�GRV�DQRV������SHOD�R[LGDomR�GH�EHQ]HQR�QD�IDVH�GH�
YDSRU�� $WXDOPHQWH�� DQLGULGR� PDOHLFR� p� SURGX]LGR� D� SDUWLU� GH� Q�EXWDQR� FRPR�
PDWpULD�SULPD�>��@��1D�WDEHOD�����REVHUYD�VH�VXD�HVWUXWXUD�TXH�DSUHVHQWD��DOpP�
GDV�GXDV�FDUERQLODV��XPD�OLJDomR�LQVDWXUDGD�QD�EDVH�GD�HVWUXWXUD�TXH�SHUPLWH�
DXPHQWDU�R�JUDX�GH� IXQFLRQDOLGDGH�GD�PROpFXOD��2�DQLGULGR�PDOHLFR�SRGH�VHU�
QRFLYR�VH� LQJHULGR�� LQDODGR�RX�DEVRUYLGR�DWUDYpV�GD�SHOH��e�FRUURVLYR�H�SRGH�
FDXVDU� TXHLPDGXUDV�� $R� PDQXVHi�OR�� GHYH�VH� XWLOL]DU� OXYDV� GH� VHJXUDQoD� H�
YHQWLODomR�DGHTXDGD�

7DEHOD������ 3URSULHGDGHV�GH�$QLGULGR�0DOHLFR�



��

)RQWH��>��@�

/HH� H� FRODERUDGRUHV >��@ XWLOL]DUDP� DQLGULGR� PDOHLFR� H� JOLFHURO� FRPR�
SODVWLILFDQWHV�SDUD�XPD�PDWUL]�GH�GLDFHWDWR�GH�FHOXORVH� �&'$���$�FRPELQDomR�
GRV�SODVWLILFDQWHV�FRP�R�&'$�IRL�SRU�PHLR�GH�SROLPHUL]DomR�QR�HVWDGR�IXQGLGR��
2�REMHWLYR�HUD�GLPLQXLU�D�DOWD�WHPSHUDWXUD�GH�WUDQVLomR�YtWUHD�GR�PDWHULDO�H�REWHU�
SURSULHGDGHV�PHFkQLFDV�FRPSDUiYHLV�jV�GRV�SOiVWLFRV�FRQYHQFLRQDLV��2�&'$�
SXUR�SDUD�R�&'$�SODVWLILFDGR�DSUHVHQWRX�XPD�GLPLQXLomR�GH�7J GH�������SDUD�
�����&��8P�DXPHQWR�GD�TXDQWLGDGH�GR�SODVWLILFDQWH�GLPLQXLX�DV�SURSULHGDGHV�
PHFkQLFDV�GD�UHGH�SROLPpULFD��HP�FRPSDUDomR��DV�DPRVWUDV�FRP����H�����GH�
SODVWLILFDQWH�DSUHVHQWDUDP�XPD� UHVLVWrQFLD�D� WUDomR�GH������H�����03D��XPD�
GHIRUPDomR�QD�UXSWXUD�GH�����H�������H�XP�PRGXOR�HOiVWLFR�GH������H����03D�
UHVSHFWLYDPHQWH��2V�PDWHULDLV�SODVWLILFDGRV�UHVXOWDQWHV�HUDP�RSWLFDPHQWH�FODURV�
H�DSUHVHQWDYDP�DWUDHQWHV�SURSULHGDGHV�PHFkQLFDV�

-DVLQVND�H�FRODERUDGRUHV�>��@�VLQWHWL]DUDP�H�FDUDFWHUL]DUDP�SROLpVWHUHV�
LQVDWXUDGRV�XVDQGR�LVRVRUEtGHR��DQLGULGR�PDOHLFR�H�iFLGR�VXFFtQLFR��2�REMHWLYR�
GD�SHVTXLVD�IRL�VLQWHWL]DU�SROtPHURV�OLQHDUHV�GH�RULJHP�QDWXUDO�FRP�EDL[R�SHVR�
PROHFXODU��DSUR[LPDGDPHQWH�����J�PRO�� H�7J DFLPD�GH����&�SDUD�VHU�XWLOL]DGRV�
QD� LQG~VWULD� GH� WLQWDV�� $� PDVVD� PROHFXODU� IRL� REWLGD� SRU� PpGLR� GH� WLWXODomR�
iFLGR�EDVH�H�FURPDWRJUDILD�GH�H[FOXVmR�SRU�WDPDQKR��6(&��*3&���DV�$QDOLVHV�
WpUPLFDV� IRUDP�REWLGDV� SRU�&DORULPHWULD�([SORUDWRULD�'LIUHQFLDO� �&('��'6&�� H�
7HUPRJUDYLPHWULD� �7*��� 2EVHUYRX�VH� XPD� GLPLQXLomR� GR� WDPDQKR� PROHFXODU�
FRP�R�DXPHQWR�GD�UD]mR�GH�KLGUR[LOD�SDUD�FDUERQLOD�� UHVXOWDGR�GR�Q~PHUR GH�
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UDGLFDLV�OLYUHV�VHQGR�GLPLQXtGRV�GUDVWLFDPHQWH��0DQWHQGR�D�UD]mR�GH�KLGUR[LODV�
SDUD� FDUERQLODV� LJXDO� D� ���� R� DXPHQWR� GD� FRQFHQWUDomR� GH� DQLGULGR� PDOHLFR�
GLPLQXLX�VLJQLILFDWLYDPHQWH�D�PDVVD�PROHFXODU�GRV�SROLpVWHUHV��R�TXH� OHYRX�D�
FRQFOXVmR� GH� TXH H� QHFHVViULR� D� SUHVHQoD� GR� iFLGR VXFFtQLFR� QD� UHGH�
SROLPpULFD��2V�UHVXOWDGRV�GDV�DQiOLVHV�WpUPLFDV�UHYHODP�TXH�R�SHVR�PROHFXODU�H�
D�TXDQWLGDGH�GH�OLJDo}HV�QmR�VDWXUDGDV�LQIOXHQFLDP�IRUWHPHQWH�DV�SURSULHGDGHV�
WpUPLFDV��2�DXPHQWR�GR�SHVR�PROHFXODU�GH�����SDUD�����J�PRO�� LQGX]LX�XPD�
PXGDQoD�GH�7J GH����SDUD����&��

����� $QLGULGR�)WiOLFR
2�DQLGULGR�IWiOLFR�p�XP�FRPSRVWR�RUJkQLFR�DQLGULGR GR�iFLGR IWiOLFR� FRP�

IyUPXOD�&�+��&2��2��FRQIRUPH�D WDEHOD������(VWH�VyOLGR�LQFRORU�UHSUHVHQWD�XPD�
SDUWH� LPSRUWDQWH�GD� LQG~VWULD�TXtPLFD��HP�HVSHFLDO�SDUD�D�SURGXomR�HP� ODUJD�
HVFDOD�GH�SODVWLILFDQWHV�SDUD�PDWHULDLV�SOiVWLFRV��$�SULQFLSDO�XWLOL]DomR�GH�DQLGULGR�
IWiOLFR������GD�SURGXomR�PXQGLDO��p�FRPR�XP�SURGXWR�LQWHUPHGLiULR�QD�SURGXomR�
GH�SOiVWLFRV�D SDUWLU�GH�SROLFORUHWR�GH�YLQLOD� 2�RXWUR�JUDQGH�XVR�GR�DQLGULGR�IWiOLFR�
p QD�SURGXomR�GH�UHVLQDV�GH�SROLpVWHU��8VRV�PHQRUHV�GHVWH�UHDJHQWH�SRGHP�VHU�
HQFRQWUDGRV QD�SURGXomR�GH�UHVLQDV�DOTXtGLFDV�XVDGDV�HP�WLQWDV�H�YHUQL]HV��(P�
������R�YROXPH�PXQGLDO�GH�SURGXomR�GH�DQLGULGR�IWiOLFR�IRL HVWLPDGD�HP�������
PLOK}HV�GH�WRQHODGDV�SRU�DQR >��@�
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7DEHOD������ 3URSULHGDGHV�GH�$QLGULGR�)WiOLFR�

)RQWH��>��@�

([LVWHP� WUDEDOKRV� GH� SHVTXLVD� GD� UHDomR� GH� SROLHVWHULILFDomR� HQWUH�
JOLFHURO�H�DQLGULGR�IWiOLFR�FRP�PDLV�GH�����DQRV�GH�DQWLJXLGDGH >��@��3ROLpVWHUHV�
IRUPDGRV� D� SDUWLU� GH� DQLGULGR� IWiOLFR� H� JOLFHURO� IRUDP� RV� SULPHLURV� SROLpVWHUHV�
FRPHUFLDLV�GH�DOWD�GHQVLGDGH�GH� OLJDomR�FUX]DGD��(P������.LQGOH�DQG�+RYH\�
LQYHVWLJDUDP� HVWD� UHDomR� PDQWHQGR� R� PHVPR� Q~PHUR GH� KLGUR[LODV� SDUD�
FDUERQLODV�GRV�UHDJHQWHV��1D�SHVTXLVD�IRL�GHWHUPLQDGD�D�GHSHQGrQFLD�GR�SRQWR�
JHO� GD� PLVWXUD� HP� UHODomR� j� WHPSHUDWXUD� GH� VtQWHVH�� REVHUYRX�VH� XPD�
GLPLQXLomR�QR�WHPSR�SDUD�DWLQJLU�R�SRQWR�JHO�FRP�R�DXPHQWR�GD�WHPSHUDWXUD��)RL�
GHPRQVWUDGR� TXH� LQGHSHQGHQWHPHQWH� GD� WHPSHUDWXUD� HP� TXH� D� UHDomR� H�
FRQGX]LGD��H� LPSRVVtYHO�QmR�DWLQJLU�R�SRQWR�JHO�� ,VWR�RFRUUH�TXDQGR����D�����
GDV�PROpFXODV�VH�HQFRQWUDP�OLJDGDV�SRU�XPD�OLJDomR�WLSR�pVWHU��2�Q~PHUR GH�
OLJDo}HV�pVWHU IRL�FDOFXODGR�DSyV�GLIHUHQWHV�DPRVWUDV�FROHWDGDV�HP�GLIHUHQWHV�
WHPSRV�VHMDP�WLWXODGDV�SDUD�REWHU�R�Q~PHUR iFLGR GD�PLVWXUD��

8P� GRV� SLRQHLURV� HP� TXtPLFD� GRV� SROtPHURV� IRL� 3DXO� -RKQ� )ORU\�� TXH�
WUDEDOKRX�H[WHQVLYDPHQWH�FRP�D�PLVWXUD�GH�JOLFHURO�H�DQLGULGR�IWiOLFR��D�ILP�GH�
GHVHQYROYHU� XPD� WHRULD�PDWHPiWLFD� SDUD� D� SROLPHUL]DomR� GH� FRPSRVWRV� FRP�
PDLV�GH�GRLV�JUXSRV�IXQFLRQDLV >��@��2�UHDWRU�GHVHQKDGR�SRU�-��3�)ORU\��)LJXUD�
����� DSUHVHQWD� YiULDV YDQWDJHP� SDUD� R� PRQLWRUDPHQWR� GH� XPD� UHDomR� GH�
SROLHVWHULILFDomR�� $� SRVVLELOLGDGH� GH PRQLWRUDPHQWR� GH HYDSRUDomR� GH� iJXD��
FROHWD�GH�DPRVWUDV�GXUDQWH�D�UHDomR�H�FRQWUROH�GH�DWPRVIHUD�ID]HP�GR�GHVHQKR�
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GR�UHDWRU�XPD�HVFROKD�LQWHUHVVDQWH�D�VHU�FRQVLGHUDGD�QR�GHVHQKR�GH�UHDWRU�SDUD�
R�WUDEDOKR�GH�SROLPHUL]DomR�GR�JOLFHURO�QHVWH�PHVWUDGR��

)LJXUD����
�

$SDUHOKR�SDUD�D�SUHSDUDomR�GH�SROtPHUR�j EDVH�GH�JOLFHURO�H��
DQLGULGR�IWiOLFR��$�� %DOmR�3\UH[�����PO���%�� $GDSWDGRU�FRP�
EUDoR��&�� 6HOR�DJLWDGRU�PHUF~ULR��6���'�� %DQKR�GH�FHUD��(�±
&kPDUD�GH�FROHWD�GH�iJXD����PO���)�� &RQGHQVDGRU��*,��
*DUUDID�D�DEVRUomR��Om�GH�YLGUR���*���*DUUDID�GH�DEVRUomR�
�DQLGURQD���+�� 6HFDGRU�GH�JiV��iFLGR�VXOI~ULFR���.�� &LOLQGUR�GH�
JiV��QLWURJrQLR�RX�GLy[LGR�GH�FDUERQR���3�� 7HUPR�UHJXODGRU�GH�
.KRWLQVN\��9�± 9DULDF��
)RQWH��>��@�

����3�7ROXHQR�6XOI{QLFR
2�FDWDOLVDGRU�VHOHFLRQDGR�SDUD�DV�UHDo}HV�GH�SROLPHUL]DomR�IRL�R�DFLGR�S�

WROXHQR�6XOI{QLFR �372/� XP�VyOLGR�EUDQFR�D�WHPSHUDWXUD�DPELHQWH��VRO~YHO�HP�
iJXD��DOFRyLV�H�RXWURV�VROYHQWHV�RUJkQLFRV�SRODUHV� 2�372/�SRVVXL�D IyUPXOD�
&+�&�+�62�+ H�p SURGX]LGR�HP�HVFDOD�LQGXVWULDO�SHOD�VXOIRQDomR�GR�WROXHQR� $�
HVWUXWXUD� PROHFXODU� GR� 372/� H� DSUHVHQWDGD� QD� WDEHOD� ���� DVVLP� FRPR� DV�
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SURSULHGDGHV� TXtPLFDV� D VHU� FRQVLGHUDGDV� QRV� H[SHULPHQWRV� $� VHJXLU� XPD�
EUHYH�GHVFULomR GD�SHVTXLVD�XWLOL]DQGR�R�372/�FRPR�FDWDOLVDGRU HP�UHDo}HV GH�
SROLPHUL]DomR� H� VXD� HIHWLYLGDGH� FRPSDUDGD� FRP� RXWURV� FDWDOLVDGRUHV�
KRPRJrQHRV H�KHWHURJrQHRV�

7DEHOD������ 3URSULHGDGHV�GR�ÈFLGR S�WROXHQR�6XOI{QLFR

)RQWH��>��@�

6LOYD� H� FRODERUDGRUHV� >��@� HVWXGDUDP� D� DFHWDOLVDomR� GR� JOLFHURO� FRP�
IRUPDOGHtGR� DTXRVR� H� DFHWRQD� XWLOL]DQGR� FDWDOLVDGRUHV� KHWHURJrQHRV�� 2V�
GLIHUHQWHV�FDWDOLVDGRUHV�KHWHURJrQHRV��$PEHUO\VW�����]HyOLWR�%HWD��.�����+�86<��
]HyOLWR�=60����IRUDP�FRPSDUDGRV�FRP�iFLGR�S�WROXHQR�6XOI{QLFR�SDUD�DYDOLDU�D�
SRUFHQWDJHP� H� WD[D� GH� DFHWDOLVDomR� GR� JOLFHURO�� $� FLQpWLFD� GD� FRQYHUVmR� GH�
JOLFHURO� IRL� HVWLPDGD� UHWLUDQGR� DPRVWUDV� HP� LQWHUYDORV� GH� WHPSR� HVSHFtILFRV��
DQDOLVDGRV� SRU� FURPDWRJUDILD� JDVRVD� DFRSODGD� D� HVSHFWURPHWULD� GH PDVVDV�
�&*(0��*&06���$�]HyOLWD�%HWD�H�D�.�� ���FRPSRUWDUDP�VH�GH�IRUPD�VHPHOKDQWH�
H[LELQGR�XPD�FRQYHUVmR�GH�JOLFHURO�GH�FHUFD�GH�����DSyV����PLQ��HQTXDQWR�D�
=60��� H� +�86<� Vy� DWLQJLUDP� ���� GH� FRQYHUVmR� DSyV� ��� PLQXWRV�� $� DOWD�
SRUFHQWDJHP�GH�FRQYHUVmR�p�MXVWLILFDGD�GHYLGR�D�HOHYDGD�TXDQWLGDGH�GH�VLOtFLR�
QD�FRPSRVLomR�GDV�]HyOLWDV�%HWD�H�.����R�TXH�LPSHGH�D�GLIXVmR�GDV�PROpFXODV�
GH�iJXD�SDUD�R�LQWHULRU�GRV�SRURV��$�EDL[D�WD[D�GH�DFHWDOLVDomR�REWLGD�FRP�RV�
FDWDOLVDGRUHV�=60���H�+�86<�IRL�DWULEXtGD�DR�SHTXHQR�WDPDQKR�GRV�SRURV��R�
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TXH�QmR�SHUPLWH�TXH�D�UHDomR�RFRUUD�GHQWUR�GHOHV��2�iFLGR�S�WROXHQR�6XOI{QLFR�
PRVWURX�XP�FRPSRUWDPHQWR�GLIHUHQWH�FRP�XPD�WD[D�GH�FRQYHUVmR�PXLWR�PDLRU�
GR�TXH�FDWDOLVDGRUHV�KHWHURJrQHRV��DWLQJLQGR�R�OLPLWH�GH�����GH�FRQYHUVmR�DSyV�
���PLQXWRV�GH�UHDomR�

0HGHLURV�H�FRODERUDGRUHV�>��@�LQYHVWLJDUDP�RV�HIHLWRV�GD�WHPSHUDWXUD�H�
GD�QDWXUH]D�GR�FDWDOLVDGRU�QD�SROLPHUL]DomR�GR�JOLFHURO� SDUD�SURGX]LU� UHVLQDV�
WHUPRIL[DV��2�JOLFHURO�IRL�PLVWXUDGR�SXUR�FRP�VROXo}HV�GRV�FDWDOLVDGRUHV�iFLGRV�
+�62��� iFLGR� )RVIyULFR� �+�32��� H� EiVLFRV� +LGUy[LGR� GH� 6yGLR� �1D2+��� HP�
FRQFHQWUDo}HV� YDULDQGR� HQWUH� �� D� ���PRO�� )RL� REVHUYDGR� TXH� EDL[DV�
WHPSHUDWXUDV�QmR�IDYRUHFHP�D�IRUPDomR�GH�SROtPHURV��PDV�VLP��GH�ROLJ{PHURV�
H�VHXV�SURGXWRV�GH�GHVLGUDWDomR��TXDQGR�D�UHDomR�H�FRQGX]LGD�D�����&�������
GRV�SURGXWRV�VmR�ROLJ{PHURV��2�DXPHQWR�GD�WHPSHUDWXUD�OHYD�D�XPD�SURGXomR�
VXSHULRU�GH�SROtPHURV�D�ROLJ{PHURV��TXDQGR�HVWD�IRL�FRQGX]LGD�D�����&�Vy����
GRV�SURGXWRV�ILQDLV�IRUDP�ROLJ{PHURV���2�HVWXGR�GD�QDWXUH]D�GR�FDWDOLVDGRU��QD�
SROLPHUL]DomR� GR� JOLFHURO��PRVWURX� TXH� D� UHDomR� p� IRUWHPHQWH� SURPRYLGD� SRU�
FDWDOLVDGRUHV�iFLGRV��SULQFLSDOPHQWH�+�62���2�HPSUHJR�GH�iFLGR��+�32���FRPR�
FDWDOLVDGRUHV�GD�SROLPHUL]DomR�GR�JOLFHURO�QmR�PRVWURX�JUDQGH�GHVWDTXH�SDUD�D�
IRUPDomR�GH�ROLJ{PHURV�RX�SROtPHURV��SRLV�R�UHQGLPHQWR�QmR�VXSHURX������$�
LQHIHWLYLGDGH� GR� +�32� SDUD� SURGX]LU� SROtPHURV� IRL� DWULEXtGD� D� XPD� SREUH�
GLVVRFLDomR�QR�JOLFHURO�

��� 3ROtPHURV�D�EDVH�GH�*OLFHURO
1D� VHTXrQFLD�� VmR� DSUHVHQWDGRV� WUDEDOKRV� GH� SHVTXLVD� QDFLRQDLV� H�

LQWHUQDFLRQDLV� IRFDGRV� QD� XWLOL]DomR� GH� JOLFHURO�� RULXQGR� GD� SURGXomR� GH�
ELRGLHVHO�� SDUD� VHU� XWLOL]DGR� HP� UHDo}HV� GH� SROLPHUL]DomR�� 0HGHLURV� H�
FRODERUDGRUHV� >��@�SURGX]LUDP�XP�SROLpVWHU�ELRGHJUDGiYHO�SRU�XPD�UHDomR�GH�
HVWHULILFDomR�GH�JOLFHURO�FRP�iFLGR�IXPiULFR��2V�SROLpVWHUHV�VLQWHWL]DGRV�j�EDVH�
GH� JOLFHURO� H� iFLGR� IXPiULFR� IRUDP� SUHSDUDGRV� HP� GLIHUHQWHV� FRQFHQWUDo}HV�
PRODUHV�GH������������H�����UHVSHFWLYDPHQWH���$V�DQiOLVHV�WpUPLFDV�UHYHODUDP�D�
SUHVHQoD� GH� WUrV� HYHQWRV� WpUPLFRV�� � 2� SULPHLUR� HYHQWR� GH� ���&� D� ����&� p�
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DWULEXtGR� D� HYDSRUDomR� GD� iJXD� SURGX]LGD� QD� UHDomR� GH� SROLPHUL]DomR�� 2�
VHJXQGR� GH� ����� D� ������ VLJQLILFDWLYR� QDV� FRQFHQWUDo}HV� HOHYDGDV� GH� iFLGR�
IXPiULFR�p�DWULEXtGR�D�VXEOLPDomR�GR�iFLGR�QmR�UHDJLGR��(�R�WHUFHLUR�HYHQWR��GH�
����&� D� ������ GHYH�VH� D� GHFRPSRVLomR� GR� SROtPHUR�� 7RGRV� RV� SROLpVWHUHV�
VLQWHWL]DGRV�DSUHVHQWDUDP�XPD�WHPSHUDWXUD�GH�LQtFLR�GH�GHJUDGDomR�DFLPD�GH�
����&��$V�DQiOLVHV�WpUPLFDV�PRVWUDP�XPD�PHQRU�UHVLVWrQFLD�j�GHJUDGDomR�FRP�
PDLRU� TXDQWLGDGH� GH� ÈFLGR� IXPiULFR� GHYLGR� j� SUHVHQoD� GH� DJORPHUDGRV� GR�
+ROVHU�H�FRODERUDGRUHV�>��@�VLQWHWL]DUDP�SROLpVWHUHV�D�EDVH�GH�JOLFHURO�XWLOL]DQGR�
GLIHUHQWHV�iFLGRV�FDUER[tOLFRV�ELIXQFLRQDLV�GLIHUHQFLDGRV�SHOD�SUHVHQoD�GH�XP�
iWRPR� GH� FDUERQR� QD� FDGHLD� SULQFLSDO�� $V� PLVWXUDV� GRV� SROLpVWHUHV� IRUDP�
SUHSDUDGDV� XWLOL]DQGR� �J� GH� JOLFHURO� FRP� TXDQWLGDGHV� HTXLPRODUHV� GH� iFLGR�
DGtSLFR��iFLGR�D]HOiLFR��iFLGR�VHEiFLFR�H�iFLGR�VXEpULFR��2V� UHDJHQWHV� IRUDP�
DTXHFLGRV�HP�XP�%HFNHU�DWp�IRUPDU�XPD�PLVWXUD�KRPRJrQHD��HVWD�IRL�FRORFDGD�
HP�XPD�SDQHOD�GH�DOXPtQLR�H�VXEPHWLGD�D�XP�WUDWDPHQWR�GH�HVWXID�GH�����&�
SRU���K��2�SURFHVVR�WpUPLFR�HVFROKLGR�PRVWURX�VHU�R�PDLV�HILFLHQWH�SURGX]LQGR�
DPRVWUDV�WUDQVSDUHQWHV�H�QmR�JUXGHQWDV��0LVWXUDV�SROLPpULFDV�IRUDP�DQDOLVDGDV�
SRU� FDORULPHWULD� H[SORUDWyULD� GLIHUHQFLDO� SDUD� LGHQWLILFDU� RV� SLFRV� HQGRWpUPLFRV�
QmR�UHYHUVtYHLV�DVVRFLDGRV�D�UHDomR�GH�HVWHULILFDomR��$V�WHPSHUDWXUDV�GRV�SLFRV�
GH� HQGRWpUPLFRV� IRUDP� WRGRV� HPEDL[R� GRV� ����&� H� QmR� DSUHVHQWDUDP� XP�
UHODomR�FRP�UHVSHLWR�DR�WDPDQKR�GD�FDGHLD�GR�iFLGR�

%ULRXGH� H� FRODERUDGRUHV� >��@� VLQWHWL]DUDP� SROLpVWHUHV� HQWUH� JOLFHURO� H�
ÈFLGR� DGtSLFR� YDULDQGR�VH� DV� SURSRUo}HV� PRODUHV� GH� ����� ������ H� ����
UHVSHFWLYDPHQWH�� 2� FRPSRUWDPHQWR� WpUPLFR� GRV� SROtPHURV� UHYHORX� XPD�
GHFRPSRVLomR�HP��GXDV�HWDSDV��D�SULPHLUD�RFRUUH�HP�WHPSHUDWXUDV�SRU�EDL[R�GH�
����&�RQGH����GH�SHUGLGD�HP�PDVVD�H�DWULEXtGD�D�HYDSRUDomR�GH�iJXD��H�XPD�
VHJXQGD�TXH�RFRUUH�DFLPD�GH�����&�RQGH�R�����GD�SHUGLGD�GH�PDVVD�RFRUUH��
2� WUDEDOKR� H[SOLFD� R� PHFDQLVPR� GH� GHJUDGDomR� FRPR� R� SURSRVWR� SDUD�
SROLpVWHUHV� DOLIiWLFRV� LQVDWXUDGRV�� LOXVWUDGR� QD� ILJXUD� ����� $� TXHEUD� GD� FDGHLD�
FRPHoD�SHOD�WUDQVIHUrQFLD�GR�iWRPR�GH�KLGURJrQLR��QD�SRVLomR�ȕ��SDUD�R�iWRPR�
GH� R[LJrQLR� TXH� VH� HQFRQWUD� QD� OLJDomR� GH� HVWHULILFDomR� FRP� D� KLGUR[LOD� GR�
JOLFHURO��$�FRQWLQXDomR�D�VHomR�GD�OLJDomR�GH�FDUERQR�SURGX]�XP�DOFHQR�H�XP�
iFLGR�FDUER[tOLFR��)RL�GHPRQVWUDGR�SRU�HVWXGRV�GH�'6&�H�GLIUDomR�GH�UDLRV�;�
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�'5;�� ;5'�� TXH� RV� PDWHULDLV� VLQWHWL]DGRV� VmR� DPRUIRV�� PDV� HP� DOWDV�
FRQFHQWUDo}HV�GH�iFLGR�DGtSLFR�RFRUUH�DOJXP�WLSR�GH�RUJDQL]DomR�

%ULRXGH�H�FRODERUDGRUHV�>��@�FRQWLQXDUDP�D�SHVTXLVD�GH�SROtPHURV�D�EDVH�
GH�JOLFHURO�DQDOLVDQGR�PLVWXUDV�HQWUH�JOLFHURO��iFLGR�FtWULFR�H�iFLGR�DGtSLFR��1HVWD�
SHVTXLVD�IRL�XWLOL]DGD�XPD�UHODomR�������GH�JOLFHURO�SDUD�iFLGRV�FDUER[tOLFRV�H�IRL�
YDULDQGR�VH�DV� FRQFHQWUDo}HV�GRV�iFLGRV�D� ILP�GH� LQYHVWLJDU�RV�HIHLWRV� ILQDLV�
GHVWDV� PXGDQoDV�� $V� DQiOLVHV� 7HUPRJUDYLPpWULFDV� UHYHODUDP� GRLV� HYHQWRV�
WpUPLFRV�� R� SULPHLUR� HQWUH� ���� H� ����&� H� R� VHJXQGR� GH� ���� D� ����&�� )RL�
GHPRQVWUDGR�� YDULDQGR�VH� D� DV� FRQFHQWUDo}HV� TXH� R� SULPHLUR� HYHQWR� GH�
GHJUDGDomR� FRUUHVSRQGH� j� TXHEUD� GH� OLJDo}HV� HQWUH� JOLFHURO� H� iFLGR� FtWULFR��
TXDQGR�R�VHJXQGR�UHSUHVHQWD�D�TXHEUD�GH�OLJDo}HV�HQWUH�JOLFHURO�H�iFLGR�DGtSLFR��
$QiOLVHV�GH�'5;�PRVWUDUDP�TXH�RV�SROtPHURV�VLQWHWL]DGRV�HUDP�DPRUIRV��PDLV�
XP�DXPHQWR�QD�FRQFHQWUDomR�GH�iFLGR�DGtSLFR�OHYD�D�XPD�PDLRU�RUJDQL]DomR�GD�
UHGH� SROLPpULFD�� 2� LQFUHPHQWR� GD� FRQFHQWUDomR� GH� iFLGR� FtWULFR� GLPLQXL� DV�
SURSULHGDGHV�WpUPLFDV��PDLV�IRL�REVHUYDGR�TXH�SRVVXtD�XPD�PHOKRU�GHJUDGDomR�
HP�iJXD�

%ULRXGH�H�FRODERUDGRUHV�>��@�LQYHVWLJDUDP�D�PLVFLELOLGDGH�HQWUH�R�SROLpVWHU�
D� EDVH� GH� JOLFHURO�� iFLGR� DGtSLFR� H� iFLGR� WHUHIWiOLFR� �3$7�� FRP� R� SROtPHUR�
FRPHUFLDO�3ROLDPLGD����3$����$�VtQWHVH�GR�3$7�IRL�UHDOL]DGD�HP�XP�EpTXHU�FRP�
DJLWDomR� PHFkQLFD� GH� DOWR� WRUTXH�� 2� FDWDOLVDGRU� XWLOL]DGR� IRL� GLEXWLOHVWDQKR�
GLODXUDWR��'%7/��HP�������GH�PDVVD��$�SUHSDUDomR�GDV�EOHQGDV�IRL�IHLWD�HP�XP�
PRLQKR�GH�IDFDV�RQGH�FRORFRX�VH�3$7�SULPHLUR�H�ORJR�3$��DWp�D�REWHQomR�GH�
XPD�PLVWXUD�KRPRJrQHD��$�PLVWXUD�IRL�FRORFDGD�HP�PROGHV�GH�WHIORQ�H�OHYDGD�D�
XPD� SUHQVD� KLGUiXOLFD� FRP� DTXHFLPHQWR� SDUD� PROGDJHP� D� TXHQWH�� 2V�
UHVXOWDGRV�GH�7HUPRJUDYLPHWULD�PRVWUDP�TXH�D HVWDELOLGDGH�WpUPLFD�GDV�EOHQGDV�
p�LQWHUPHGLiULD�D�GRV�FRPSRQHQWHV�SXURV��VXSHULRU�DR�3$7�H�LQIHULRU�DR�3$���$�
GLPLQXLomR� GDV� SURSULHGDGHV� WpUPLFDV� GDV� PLVWXUDV� H� DWULEXtGD� D� Ki� SRXFD�
LPLVFLELOLGDGH�HQWUH�RV�FRPSRQHQWHV��8PD�DQiOLVH�GH�0LFURVFRSLD�(OHWU{QLFD�GH�
9DUUHGXUD�FRQILUPRX�D�LPLVFLELOLGDGH�YLVXDOPHQWH�



��
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7RGDV� DV� UHDo}HV� GD� SROLPHUL]DomR� IRUDP� IHLWDV� XWLOL]DQGR� JOLFHURO� GH�
SXUH]D�������IRUQHFLGR�SRU�&URPROLQH��H�PDVVD�PROHFXODU��3�0��������J�PRO����
VHP�QHQKXP�WUDWDPHQWR�GH�SXULILFDomR�RX�GHVWLODomR�SUpYLD��

2V� iFLGRV� HPSUHJDGRV� QHVWH� WUDEDOKR� IRUDP� ÈFLGR� 6XFFtQLFR�� 3�0��
������J� PRO���� H� 3XUH]D� ������� ÈFLGR� $GtSLFR�� 3�0�� ������J� PRO���� 3XUH]D�
������� H� $QLGULGR� ÈFLGR� &tWULFR�� 3XUH]D� ������� 3�0�� �����J� PRO���� 7RGRV�
IRUQHFLGRV�SHOD�9(7(��EE&���ÈFLGR�*OXWiULFR�����3XUR�H�3�0��������J�PRO�� IRL�
IRUQHFLGR�SHOD�6LJPD�$OGULFK���

2V� DQLGULGRV� XWLOL]DGRV� QDV� UHDo}HV� GH� SROLPHUL]DomR� IRUDP�� $QLGULGR�
0DOHLFR��GH�3�0�������J�PRO����H�3XUH]D�������H�$QLGULGR�)WiOLFR������3XUR�H�
3�0�������J�PRO����DPERV�IRUQHFLGRV�SHOD�9HWHF���2�FDWDOLVDGRU�HPSUHJDGR�HP�
WRGDV�D�UHDo}HV�GH�SROLPHUL]DomR�IRL�ÈFLGR�S�7ROXHQR�6XOI{QLFR��GH�3�0���������
H�3XUH]D�GH��������IRUQHFLGR�SRU�9HWHF��

����&DUDFWHUL]Do}HV GRV�5HDJHQWHV
7RGRV� RV� UHDJHQWHV� IRUDP� FDUDFWHUL]DGRV� DQWHV� GH� VHUHP� XVDGRV� QDV�

UHDo}HV� GH� SROLPHUL]DomR�� $V� FDUDFWHUL]Do}HV� XWLOL]DGDV� IRUDP� GH�
7HUPRJUDYLPHWULD� �7*��� (VSHFWURVFRSLD GH� ,QIUDYHUPHOKR� DFRSODGD� FRP�
WUDQVIRUPDGD�GH�)RXULHU��)7�,5��H�5HVVRQkQFLD�0DJQpWLFD�1XFOHDU�GH�&DUERQR�
��� ���&� 501��� 2� PRWLYR� GD� FDUDFWHUL]DomR� WpUPLFD� GRV� UHDJHQWHV� IRL� SDUD�
FRPSDUDU�FRP�D�7*�GD�PLVWXUD�GH�UHDJHQWHV�H�DYDOLDU�SRVVtYHLV�WHPSHUDWXUDV�
GH� VtQWHVH�� 2� PRWLYR� GD� FDUDFWHUL]DomR� HVSHFWURVFySLFD� IRL� SDUD� DYDOLDU�
SRVVtYHLV�OLJDo}HV�TXtPLFDV�SUHVHQWHV�QRV�SROtPHURV�ILQDLV��

������7HUPRJUDYLPHWULD�GRV�5HDJHQWHV��7*�
7HUPRJUDYLPpWULD� �7*�� H� XP� PpWRGR� SDUD� UHJLVWUDU� GLUHWDPHQWH� D�

DOWHUDomR�GH�PDVVD�HP� IXQomR�GD� WHPSHUDWXUD�RX�GR� WHPSR��2�HTXLSDPHQWR�



��

XWLOL]DGR�IRL�XP�7HUPRJUDYLPHWULF�$QDO\]HU�4�����GD�7$�,QVWUXPHQWV��3DUD�DV�
DQDOLVHV��SHTXHQDV�TXDQWLGDGHV�GH�DPRVWUDV�IRUDP�VHOHFLRQDGDV�HQWUH���D��PJ��
$�VHOHomR�GH�DPRVWUDV�GH�SHTXHQD�PDVVD�IRL�GHYLGR�D�XPD�PHOKRU�GLVWULEXLomR�
GH�FDORU�DR�UHGRU�GD�DPRVWUD��

2�SURFHVVR�WpUPLFR�XWLOL]DGR�SDUD�RV�UHDJHQWHV�IRL�GH�XP�DTXHFLPHQWR�DWH�
����&��FRP�UD]mR�GH�DTXHFLPHQWR�GH���&�PLQ����VREUH�DWPRVIHUD�GH�QLWURJrQLR�
D�YD]mR�GH���P/�PLQ�� QR�IRUQR�H����P/�PLQ�� QD�EDODQoD��$�SUHIHUrQFLD�GH�XPD�
DWPRVIHUD� GH� 1LWURJrQLR� DR� LQYpV� GH� DU� VLQWpWLFR� H� GHYLGR� D� TXH� PHQRUHV�
WHPSHUDWXUDV�GH�GHJUDGDomR�VmR�REWLGDV�HP�DWPRVIHUD�GH�DU�VLQWpWLFR��DWULEXtGDV�
D�SRVVtYHLV�UHDo}HV�GH�R[LGDomR��$�SUHVHQoD�GH�XP�JiV�GH�SXUJD�WHUi�XP�DUUDVWH�
GRV� YDSRUHV� JHUDGRV�� R� TXH� UHSUHVHQWD� XPD� GLPLQXLomR� GD� SUHVVmR� SDUFLDO�
GHVVHV� QD� IDVH� JDVRVD >��@�� (VWD� RFRUUrQFLD� GLPLQXL� DV� WHPSHUDWXUDV� GH�
YRODWLOL]DomR�H�GH�GHFRPSRVLomR�WpUPLFD�GDV�DPRVWUDV��

$� ILJXUD� ���� DSUHVHQWD� D FXUYDV� GH� 7*�'7*� GR� JOLFHURO� XWLOL]DQGR� DV�
FRQGLo}HV� FLWDGDV� QR� SDUiJUDIR� DQWHULRU� DVVLP� FRPR� DV� WHPSHUDWXUDV�
VHOHFLRQDGDV� SDUD� VHU� GLVFXWLGDV� QRV� UHVXOWDGRV� $V� XQLGDGHV� XWLOL]DGDV� QRV�
JUiILFRV GH� 7*�'7*� HQFRQWUDP�VH� HP� IXQomR� GH� SRUFHQWDJHP� GH�PDVVD� GH�
SURGXWR� HP� IXQomR� GH� WHPSHUDWXUD�� 7UrV� WHPSHUDWXUDV� VLJQLILFDWLYDV� IRUDP�
H[WUDtGDV�GRV JUiILFRV� D SULPHLUD� IRL�j WHPSHUDWXUD� LQLFLR�GD�YRODWLOL]DomR �7Y��
REWLGD�QR�SRQWR�HP�TXH�D�FXUYD�'7*�p�LJXDO�D�������&����D WHPSHUDWXUD�HP�TXDO�
R�UHDJHQWH�SHUGHX�����GD�PDVVD��7����H�D�WHPSHUDWXUD�RQGH�R�UHDJHQWH�SHUGHX�
����GD�PDVVD��7����



��

)LJXUD�����
�

&XUYDV�7*�'7*�GR�JOLFHURO� WHUPRJUDYLPHWULFDV�GH�JOLFHURO�H�XP�
iFLGR�GLFDUER[tOLFR�FRPR�UHDJHQWHV�SXURV��HP�PLVWXUD�H�R�SURGXWR�
GD�UHDomR��)RQWH��(ODERUDGD�SHOR�DXWRU�

������(VSHFWURVFRSLD GH�,QIUDYHUPHOKR�FRP�WUDQVIRUPDGD�GH�)RXULHU��)7�
,5�

7RGRV� RV� UHDJHQWHV� XWLOL]DGRV� QDV� UHDo}HV� GH� SROLPHUL]DomR� IRUDP�
GHVLGUDWDGRV�H�VXEPHWLGRV�D�XPD�DQiOLVH�GH�)7�,5��3DUD�RV�UHDJHQWHV�VyOLGRV��
XP� HPSDVWLOKDGRU� IRL� XWLOL]DGR� SDUD� JHUDU� GLVFRV� �SDVWLOKDV�� GH� EURPHWR� GH�
SRWiVVLR��.%U��H�DPRVWUD��$�SURSRUomR�XWLOL]DGD�HQWUH�.%U�H�UHJHQWH�IRL�GH�������
JHUDQGR�GLVFRV�GH�DSUR[LPDGDPHQWH����PJ��2�DSDUHOKR�XWLOL]DGR�IRL�R�3HUNLQ�
(OPHU�)RXULHU��)7�,5��6SHFWUXP�������2V�HVSHFWURV�IRUDP�REWLGRV�XWLOL]DQGR����
YDUUHGXUDV�SRU�PLQXWR�H�XPD�UHVROXomR�GH��FP�� HQWUH������H����FP����3DUD�RV�
UHDJHQWHV� OtTXLGRV��FRPR�QR�FDVR�GR�JOLFHURO��XPD�DPRVWUD� IRL�HVSDOKDGD�HP�



��

GRLV� GLVFRV� GH� ��PP� HP� GLkPHWUR� GH� .%U� VyOLGR� H� DQDOLVDGD� XWLOL]DQGR� DV�
PHVPDV�FRQGLo}HV�GHVFULWDV�DQWHULRUPHQWH�

������5HVVRQkQFLD�0DJQpWLFD�1XFOHDU GH�&DUERQR�������&�501�
$�DQiOLVH�GRV�UHDJHQWHV�SRU���&�501 IRL�UHDOL]DGD�SRU�HVSHFWURVFRSLD�GH�

SRODUL]DomR� FUX]DGD� QR� kQJXOR� PiJLFR� �&URVV� 3RODUL]DWLRQ� 0DJLF� $QJOH�
6SHFWURVFRS\���RX�&30$6��8PD�DPRVWUD�VyOLGD�GH�UHDJHQWH�IRL�HPSDFRWDGD�HP�
XP�FLOLQGUR�GH�=LUF{QLD�H�LQVHULGD�QXPD�VRQGD�GH���&��$�DPRVWUD�VyOLGD�DWLQJLX�
XP� YHORFLGDGH� GH� URWDomR� GH� DSUR[LPDGDPHQWH� �����+]��3DUD� UHIHUrQFLD� IRL�
XWLOL]DGR� KH[DPHWLOEHQ]HQR� �+0%��� 2� HTXLSDPHQWR� XWLOL]DGR� IRL� XP� %UXNHU�
$YDQFH�,,,�+'�����0+]�QD�IUHT�rQFLD�GH�KLGURJrQLR� REVHUYDQGR�RV�Q~FOHRV�GH�
��&D�������0+]�

����&DUDFWHUL]Do}HV GDV�0LVWXUDV 3ROLPpULFDV
$V�PLVWXUDV�IRUDP�SUHSDUDGDV�XWLOL]DQGR�VH SURSRUo}HV�HTXLPRODUHV�HQWUH�

JOLFHURO� H� R iFLGR� RX� DQLGULGR VHOHFLRQDGR� PDQWHQGR� XPD� UD]mR� GH� ���� GH�
KLGUR[LODV�SDUD�FDUERQLODV�FRP�D�H[FHomR�GR�iFLGR�FtWULFR�QR�TXDO�D�UD]mR�GLPLQXL
SDUD������ 3DUD�D�VtQWHVH�GD�PLVWXUD� R�JOLFHURO�p DTXHFLGR�DWp D�WHPSHUDWXUD�GH�
IXVmR�GR�iFLGR�RX�DQLGULGR�HVFROKLGR�GHYLGR�D�VXD�PDLRU�WHPSHUDWXUD�GH�IXVmR�
$SyV�D�GLVVROXomR�FRPSOHWD�GR�iFLGR�QR�JOLFHURO��R�FDWDOLVDGRU�p LQWURGX]LGR�H� D�
SDUWLU�GH�HQWmR��R� WHPSR�GH�UHDomR�FRPHoD�D�VHU�FRQWDGR� 1R� WHPSR�]HUR�GH�
UHDomR�VmR�H[WUDtGDV�DPRVWUDV�SDUD�DQDOLVHV�GH�)7,5�H�WHUPRJUDYLPpWULFRV� -i�
DV�DQDOLVHV�GH�VROXELOLGDGH�VmR�H[HFXWDGDV�HP�GLVWLQWRV�WHPSRV�GH�UHDomR

����� (QVDLRV�GH�6ROXELOLGDGH
0LVWXUDV�SROLPpULFDV� IRUDP� UHWLUDGDV�GR� UHDWRU� GXUDQWH�XPD�VtQWHVH�GH�

SROLPHUL]DomR��D�ILP�GH�VH�WLWXODU�D�TXDQWLGDGH�GH�iFLGR�TXH�UHDJLX�FRP�R�JOLFHURO��
QXP� GDGR� WHPSR� D� XPD� WHPSHUDWXUD� FRQVWDQWH�� 3DUD� REWHU� XPD� PHGLGD� GH�



��

WLWXODomR�� H� LPSRUWDQWH� SULPHLUR� FRQVHJXLU� VROXELOL]DU� D� PLVWXUD�� 0LVWXUDV�
SROLPpULFDV� IRUDP� H[WUDtGDV� GR� UHDWRU� GH� VtQWHVH� HP� GLIHUHQWHV� WHPSRV�� H�
PLVWXUDGDV� FRP� FLQFR� VROYHQWHV� GLIHUHQWHV� QXPD� SURSRUomR� DSUR[LPDGD� GH�
����PO��$�VROXELOL]DomR�IRL�IHLWD�QXP�EpTXHU�VREUH�XPD�SODFD�DTXHFHGRUD�FRP�
DJLWDomR� PDJQpWLFD�� 2V� VROYHQWHV� XWLOL]DGRV� IRUDP�� 0(.�� 7+)�� 7ROXHQR��
&LFORKH[DQR�H�ÈFLGR�$FpWLFR��$�HVFROKD�GRV� VROYHQWHV� IRL� FRP�D� LQWHQomR�GH�
PXGDU� R� SDUkPHWUR� GH� 6ROXELOLGDGH� GH� +DQVHQ� GRV� UHDJHQWHV� DWp� HVWH� VHU�
FRPSDWtYHO�FRP�R�GR�SROtPHUR�VLQWHWL]DGR���2V�SDUkPHWURV�GH�VROXELOLGDGH�GRV�
VROYHQWHV�XWLOL]DGRV�VmR�H[LELGRV�QD�WDEHOD�����

7DEHOD������ 3DUkPHWUR�GH�6ROXELOLGDGH�GH�+DQVHQ�SDUD�RV�GLIHUHQWHV�
VROYHQWHV�XWLOL]DGRV

)RQWH� ����

����� (VSHFWURVFRSLD GH�,QIUDYHUPHOKR�FRP�WUDQVIRUPDGD�GH�)RXULHU��)7�
,5�

3RU�PHLR�GH�)7�,5�p�SRVVtYHO�DYDOLDU�D�TXDQWLGDGH�GH�UHDJHQWH�FRQVXPLGR�
QD�UHDomR DQDOLVDQGR�VH�D�PLVWXUD GXUDQWH�R�SHUtRGR GH�VtQWHVH��'XDV�WpFQLFDV�
IRUDP HVFROKLGDV�SDUD�D�DQiOLVH�GD�PLVWXUD�SROLPpULFD��2�SULPHLUR�IRL�EDVHDGR
QD� WpFQLFD�0XOO�6DPSOLQJ� (VWD� WpFQLFD� FRQVLVWH� HP�XWLOL]DU� XP� VDQGXtFKH� GH�
SDVWLOKDV�GH�.%U RQGH�R�UHFKHLR�p D�PLVWXUD�SROLPpULFD��8PD�VHJXQGD�WpFQLFD�
VHOHFLRQDGD UHTXHU D�VROXELOL]DomR�GD�PLVWXUD��H�XWLOL]D�R�PpWRGR�'URS�&DVW VREUH



��

XPD�SDVWLOKD�GH�.%U��2V�HVSHFWURV�REWLGRV�IRUDP�XWLOL]DQGR����YDUUHGXUDV�SRU�
PLQXWR�H�XPD�UHVROXomR�GH��FP�� HQWUH������H����FP���

3DUD� DYDOLDomR� GRV� UHVXOWDGRV�� p LPSRUWDQWH� OHYDU� HP� FRQVLGHUDomR� D�
GLIHUHQoD�HQWUH�,QWHQVLGDGH�GH�XP�VLQDO�FRP UHODomR�DR�UXtGR��WDPEpP FRQKHFLGR�
FRPR�6LJQDO� WR�1RLVH�5DWLR RX�615� 615�p�FDOFXODGR�DWUDYpV�GD�PHGLGD GD�
DOWXUD� GR� SLFR� GH� XP� HVSHFWUR� GH� LQIUDYHUPHOKRV� �SRU� H[HPSOR�� SLFR� GH�
DEVRUEkQFLD���HP�IXQomR�GR�QtYHO�GH�UXtGR�QR�SRQWR�SUy[LPR�GD�OLQKD�GH�EDVH�GR
HVSHFWUR� 8P� HVSHFWUR� GH� LQIUDYHUPHOKR� SRGH� VHU� XWLOL]DGR� SDUD� DQiOLVH� GH�
UHVXOWDGR�VH D�LQWHQVLGDGH�HVSHFWUDO�p WUrV YH]HV�PDLRU�GR�TXH�R�UXtGR��RX�VHMD�
R�HVSHFWUR�WHP�XP�615�GH���R�PDLV��6H R�615�GR�HVSHFWUR�p�LQIHULRU�D�WUrV��R�
VLQDO�GHYH VHU�LJQRUDGR�

2V� SLFRV� GH� UHDomR� LQYDULDQWHV� TXH� IRUDP� VHOHFLRQDGRV� SDUD�
PRQLWRUDPHQWR� GD� TXDQWLGDGH� GH� UHDJHQWH� SDUWLFLSDQGR� GD� UHDomR VmR�
PRVWUDGRV�QD�WDEHOD���� SDUD�RV iFLGRV�FDUER[tOLFRV�H�iOFRRLV H�QD�WDEHOD�����
SDUD�RV SRVVtYHLV�pVWHUHV�IRUPDGRV��



��

7DEHOD������ 3LFRV�GH�9LEUDomR�FDUDFWHUtVWLFRV�GRV�iFLGRV�FDUER[tOLFRV�H�
DOFRyLV

)RQWH��>��@�



��

7DEHOD������ 3LFRV�GH�9LEUDomR�FDUDFWHUtVWLFRV�GRV�pVWHUHV�

)RQWH��>��@�

$� DQiOLVH� GRV VLQDLV HVWi EDVHDGD QXPD� FRPSDUDomR� HQWUH� D� iUHD� H�
DPSOLWXGH�GH�XP�SLFR�LQYDULDQWH�H�D VXD�YDULDomR�FRP�R�WHPSR� $�EDVH�SDUD�DV
DQiOLVHV TXDQWLWDWLYDV�p�D�OHL�GH�%HHU�/DPEHUW��TXH�UHODFLRQD�D�DEVRUomR�GH�OX]�
FRP�DV�SURSULHGDGHV�GR�PDWHULDO�DWUDYHVVDGR�SRU�HVWD��
(OD WHP�D�VHJXLQWH�IRUPD�

$� �İ�O�F �����
2QGH

$ � $EVRUEkQFLD
İ � $EVRUEWLYLGDGH
O ± &DPLQKR�ÏWLFR
F � &RQFHQWUDomR
$V� XQLGDGHV� SDUD� $EVRUEWLYLGDGH� QRUPDOPHQWH� VmR� GDGDV� HP�

�FRQFHQWUDomR� SRU� GLVWDQFLD���� FDQFHODQGR DV� XQLGDGHV� GDV� RXWUDV� GXDV�
YDULiYHLV�� ,VVR� p� QHFHVViULR� SRUTXH� D DEVRUEkQFLD p XPD� TXDQWLGDGH�
DGLPHQVLRQDO�� 6H� D� LQWHQVLGDGH� GR� VLQDO� H� $EVRUEWLYLGDGH� VmR PDQWLGDV



��

FRQVWDQWHV�DR�ORQJR�GD�DQiOLVH��FRPR�QHVWH�FDVR��p SRVVtYHO�REWHU�D�$EVRUEkQFLD�
HP�IXQomR�GD�FRQFHQWUDomR��

����� 7HUPRJUDYLPHWULDV GDV�0LVWXUDV �7*�
3DUD� WRGDV� DV� WHUPRJUDYLPHWULDV� GDV� PLVWXUDV�� DPRVWUDV� GH�

DSUR[LPDGDPHQWH��PJ�IRUDP�VXEPHWLGDV�D�GRLV�WUDWDPHQWRV�WpUPLFRV�GLIHUHQWHV��
2�SULPHLUR�RFRUUHX�VRE�UD]mR�GH�DTXHFLPHQWR�FRQVWDQWH�HQTXDQWR�R�VHJXQGR�IRL�
UHDOL]DGR�HP�FRQGLo}HV�LVRWpUPLFDV��$V�DQiOLVHV�IRUDP�FRQGX]LGDV�HP�SDQHODV�
GH�DOXPtQLR�XWLOL]DGDV�HP�DQiOLVHV�GH�'6&�FRP�XP�IXUR�QD� WDPSD�GH����PP�
SDUD�IDFLOLWDU�FRP�D�HYDSRUDomR�GRV�JDVHV���)LJXUD�����

)LJXUD������ 3DQHOD�+HUPpWLFD�XWLOL]DGD�QDV�WHUPRJUDYLPHWULDV�GDV�
PLVWXUDV�

2�WUDWDPHQWR�VRE�WD[D�GH�DFHOHUDomR�GH�DTXHFLPHQWR�FRQVWDQWH�XWLOL]RX�
XP� WUDWDPHQWR� WpUPLFR� VLPLODU� DR� XWLOL]DGR� FRP� RV� UHDJHQWHV�� XWLOL]DQGR�VH� D�
PHVPD�WD[D�GH�DTXHFLPHQWR�GH��&�PLQ���H�DV�PHVPDV�FRQGLo}HV�GH�SXUJD�GH�
JDVHV��8WLOL]DQGR�R�PHVPR�WUDWDPHQWR�WpUPLFR�QRV�UHJHQWHV�FRPR�QDV�PLVWXUDV�
SHUPLWH�HVWDEHOHFHU�XPD�UHODomR�HQWUH�DV�WHUPRJUDYLPHWULDV�GHVWHV��

8PD�FXUYD�GH�7*�WHyULFD�p�FDOFXODGD�SDUD�REWHU�D�SHUGD�GH�PDVVD�GH�
WRGRV�RV�UHDJHQWHV�QXPD�PLVWXUD�XWLOL]DQGR�VH�D�HTXDomR�����
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ൌ �ୋ୍ୈ ൬μ�ୋ୍ୈ
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$� YDULDomR�GH�PDVVD�GRV� UHDJHQWHV�SRGH� VHU� XWLOL]DGD�SDUD� FDOFXODU� D�
YDULDomR�GH�PDVVD�GRV SURGXWRV�GD�UHDomR�XWLOL]DQGR�D�HTXDomR������$�YDULDomR�
GH� PDVVD� GD� UHDomR� HVWD� DVVRFLDGD� GLUHWDPHQWH FRP� D� HYDSRUDomR�
PDMRULWDULDPHQWH�GH�iJXD�FRPR�SURGXWR�GD�UHDomR�GH�SROLPHUL]DomR��EHP�FRPR�
FRPSRVWRV�RUJkQLFRV�YROiWHLV��92&V���ROLJ{PHURV�GH�SHTXHQRV�WDPDQKRV�

$� ILJXUD�����DSUHVHQWD�XPD�FRPSDUDomR�HQWUH�DV� WHUPRJUDYLPHWULDV GD�
PLVWXUD�HQWUH�JOLFHURO�H�XP�DFLGR�GLFDUER[tOLFR��DVVLP�FRPR�GRV�UHDJHQWHV�SXURV�
H�GRV�SURGXWRV�GD�UHDomR�

'LIHUHQWHV�WHPSHUDWXUDV�IRUDP�VHOHFLRQDGDV�HP�UHODomR�DR�SRQWR�Pi[LPR�
GH�SHUGD�GH�PDVVD�GH�SURGXWRV�LVWR�p��RQGH�RFRUUH�D�PDLRU�SHUGD�GH�PDVVD�GD�
PLVWXUD�HP�UHODomR�j�SHUGD�GH�PDVVD�GRV�UHDJHQWHV�SXURV� 1D�IDL[D�GH�PDLRU�
SHUGD�GH�SURGXWR�� WUrV� WHPSHUDWXUDV LGHQWLILFDGDV�FRPR�7L IRUDP�VHOHFLRQDGDV�
SDUD� VHU� XWLOL]DGDV HP�DQiOLVHV� LVRWpUPLFDV� H� QR� SURFHVVR� GH� IDEULFDomR� GRV�
FRUSRV�GH�SURYD� 'HILQLX�VH�FRPR�7S XPD�WHPSHUDWXUD�GH� LQLFLR�GH�UHDomR�GH�
SROLPHUL]DomR�QR�LQLFLR�GD D�YDULDomR�GH�PDVVD�GRV�SURGXWRV GD�UHDomR�H�GHILQLX�
VH�FRPR�7G D�XPD�WHPSHUDWXUD�GH�LQLFLR�GH�GHJUDGDomR�DSyV�D�WHPSHUDWXUD�GH�
GHJUDGDomR�GRV�UHDJHQWHV�

൬߲ܯெூௌ்ோ
߲ܶ ൰ െ ൬μ�ୖୋୗ
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)LJXUD������ &XUYDV�WHUPRJUDYLPHWULFDV�GH�JOLFHURO�H�XP�iFLGR�
GLFDUER[tOLFR�FRPR�UHDJHQWHV�SXURV��HP�PLVWXUD�H�R�SURGXWR�
GD�UHDomR��)RQWH��(ODERUDGD�SHOR�DXWRU�

2�SURFHVVR�LVRWpUPLFR�XWLOL]DGR�SDUD�RV�UHDJHQWHV�IRL�GH�XP�DTXHFLPHQWR�
DWp D�WHPSHUDWXUD�GH�VtQWHVH�VHOHFLRQDGD��FRP�UD]mR�GH�DTXHFLPHQWR�GH���&�
PLQ����VREUH�DWPRVIHUD�GH�QLWURJrQLR�D�YD]mR�GH���P/�PLQ�� QR�IRUQR�H����P/�
PLQ�� QD�EDODQoD�

$V�LVRWHUPDV�IRUDP�PDQWLGDV�DWH����PLQXWRV�GHYLGR�D�TXH�DQDOLVHV�DWH���
KRUDV� QmR� H[LELDP XPD� YDULDomR� VLJQLILFDWLYD� QR� FRPSRUWDPHQWR� GDV� FXUYDV�
REWLGDV� 2� FRPSRUWDPHQWR� DSUHVHQWDGR� SHODV� PLVWXUDV� IRL� DQDOLVDGR� H�
FRPSDUDGR�FRP�PRGHORV�H[LVWHQWHV�GH�FLQpWLFD�GH�UHDomR��

'HSHQGHQGR�GD�YDULDomR�HQWUH�RV�UHVXOWDGRV�H[SHULPHQWDLV�H�RV�PRGHORV�
SURSRVWRV�QD�OLWHUDWXUD�XP�PRGHOR�GH�UHDomR�H�HVFROKLGR� 8WLOL]DQGR�XP�PRGHOR�
GH�UHDomR�GLIHUHQWHV�YDORUHV�GH�YHORFLGDGH�GH�UHDomR�VmR�REWLGRV�SDUD�GLIHUHQWHV�
WHPSHUDWXUDV� ([LVWH�XPD�UHODomR�HQWUH�D�FRQVWDQWH�GH�YHOFRLGDGH�GH�UHDomR��.��



��

H� R� DXPHQWR� GD� WHPSHUDWXUD� ([SHULPHQWDOPHQWH� IRL� GHPRQVWUDGD� TXH� QD�
PDLRULD�GRV�FDVRV�HVWD�UHODomR�REHGHFH�D�HTXDomR�GH�$UUKHQLXV� �(TXDomR�����

�� $H� (D57 �����
$�(D GR�VLVWHPD�REWLGD�SHOD�HTXDomR�GH�$UUKHQLXV�SRGH�VHU�DSOLFDGD�SDUD�

XP�SURFHVVR�KHWHURJrQHR��FRPR�p�R�FDVR�GHVWH�WUDEDOKR��8WLOL]DQGR�VH�D�PHVPD�
PHWRGRORJLD� SDUD� WRGRV� RV� H[SHULPHQWRV�� RV� UHVXOWDGRV� REWLGRV� VmR�
FRPSDUDWLYRV� HQWUH� VL�� &RP� HVWD� WpFQLFD� GH� WHUPRJUDYLPHWULD� IRL� SRVVtYHO�
FRPSDUDU� H�PRQLWRUDU� DV� UHDo}HV� GH� SROLPHUL]DomR� GH� JOLFHURO� FRP� WRGRV� RV�
UHDJHQWHV�GHVWH�WUDEDOKR�

2�JUiILFR�GH� OQ�N��HP� IXQomR�GH���7�PRVWUD�XPD� UHODomR� OLQHDU�RQGH�R�
SDUkPHWUR�(D��FKDPDGR�GH�HQHUJLD�GH�DWLYDomR��H�REWLGR�GD�LQFOLQDomR�GD�FXUYD��
4XDQWR� PDLRU� IRU� D� HQHUJLD� GH� DWLYDomR�� PDLV� IRUWH� VHUi� D� GHSHQGrQFLD� GD�
FRQVWDQWH�GH�YHORFLGDGH�FRP�D�WHPSHUDWXUD��6H�D�UHDomR�WHP�]HUR�GH�HQHUJLD�
GH�DWLYDomR�� D� VXD� WD[D�p� LQGHSHQGHQWH�GD� WHPSHUDWXUD��(P�DOJXQV� FDVRV�� D�
HQHUJLD�GH�DWLYDomR�p�QHJDWLYD��R�TXH�LQGLFD�TXH�D�WD[D�GLPLQXL�j�PHGLGD�TXH�D�
WHPSHUDWXUD� p� HOHYDGD�� 2� SDUkPHWUR� $� p� FKDPDGR� GH� FRHILFLHQWH� SUp�
H[SRQHQFLDO� GH�$UUKHQLXV� H� UHSUHVHQWD� R� YDORU� GH� LQWHUFHSomR�GD� OLQKD� QXPD�
WHPSHUDWXUD�LQILQLWD��

����6tQWHVHV GRV�3ROtPHURV
8PD�JUDQGH�GLIHUHQoD�GD�VtQWHVH�HQWUH�SROtPHURV�OLQHDUHV�H�SROtPHURV�GH�

DOWD� GHQVLGDGH� GH� OLJDomR� FUX]DGD� p� D� WHPSHUDWXUD� GH� UHDomR�� 3ROLpVWHUHV�
OLQHDUHV�UDUDPHQWH�VmR�VLQWHWL]DGRV�SHODV�UHDo}HV�GLUHWDV�GH�iFLGRV�RX�DQLGULGRV�
GH�iFLGRV�FRP�DOFRyLV��$OWDV�WHPSHUDWXUDV� LQWHUIHUHP�QD�FULDomR�GH�SROtPHURV�
OLQHDUHV�GH�DOWDV�PDVVDV�PROHFXODUHV��SRUTXH� IRPHQWDP�UHDo}HV�VHFXQGiULDV�
HQWUH�RV�UHDJHQWHV��3DUD�D�VtQWHVH�GRV�SROtPHURV��XP�UHDWRU�VLPLODU�DR�UHDWRU�
XWLOL]DGR�SRU�-RKQ�3DXO�)ORU\�QD�VXD�SHVTXLVD�HP�PHDGRV�GR�VpFXOR�����)LJXUD�
�����IRL�FRQVWUXtGR��2�FDWDOLVDGRU�VHOHFLRQDGR�SDUD�DV�UHDo}HV�FRLQFLGHQWHPHQWH��
p R�PHVPR�FDWDOLVDGRU�TXH�-RKQ�3DXO�)ORU\�XWLOL]RX�QD�SHVTXLVD�GH�SROLPHUL]DomR�
HQWUH�JOLFHURO�H�DQLGULGR�IWiOLFR��
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2�UHDWRU�IDEULFDGR��)LJXUD������IRL�IHLWR�GH�YLGUR�3LUH[��FRP�XPD�DEHUWXUD�
QR�PHLR�H�XPD�WDPSD�FRP�FLQFR�ERFDV��TXDWUR�ERFDV�GH����PP�H�XPD�GH����
PP��(VWH�UHDWRU�IRL�HTXLSDGR�FRP�XPD�UHVLVWrQFLD�FLUFXODU�PRQLWRUDGD�SRU�XP�
FRQWURODGRU�GH�WHPSHUDWXUD��R�TXDO� WHP�XP�WHUPRSDU�GHQWUR�GH�XP�FLOLQGUR�GH�
FREUH� TXH� VH� HQFRQWUD� HP� FRQWDWR� GLUHWR� FRP� D� VROXomR�� (VWH� FRQWUROH� GH�
WHPSHUDWXUD�SHUPLWH�D�REWHQomR�GH�WHPSHUDWXUDV�DWH�����&�R�TXH�H�PDLV�TXH�
VXILFLHQWH�SDUD�REWHU�D�VtQWHVH�GH�SROLpVWHUHV�DPRUIRV� 2�UHDWRU�IRL�HTXLSDGR�FRP�
DJLWDomR�PHFkQLFD�SRU�PHLR�GH�XPD�KDVWH�GH�YLGUR�H�XPD�SDOKHWD�GH�WHIORQ��8PD�
VpULH�GH�UROKDV�GH�7HIORQ�VHODGDV�FRP�JUD[D�GH�VLOLFRQH�IRL�XWLOL]DGD�SDUD�LPSHGLU�
D�SDVVDJHP�GH�JiV�DR�UHGRU�GD�KDVWH�GH�YLGUR��)RL�HTXLSDGR�FRP�XPD�HQWUDGD�
GH� QLWURJrQLR� FRP� R� REMHWLYR� GH� DXPHQWDU� D HYROXomR� GH� JDVHV� QD� PLVWXUD�
UHDFLRQDO�DVVLP�FRPR�XP�GHVSUHVVXUL]DGRU�SDUD�IDFLOLWDU�D�VDtGD�GH�QLWURJrQLR��
)RL� HTXLSDGR� WDPEpP� FRP� GHVWLODGRU� GH� iJXD� SDUD�PRQLWRUDU� D� HYROXomR� GD�
UHDomR��
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)LJXUD������ 5HDWRU�GH�YLGUR�SHUVRQDOL]DGR�SDUD�D�SURGXomR�GH�SROLpVWHUHV�
)RQWH��(ODERUDGD�SHOR�DXWRU�

&RUSRV� GH� SURYD� IRUDP� SURGX]LGRV� GDV� GLIHUHQWHV�PLVWXUDV� D� EDVH� GH�
JOLFHURO�SDUD�DYDOLDU�DV�SURSULHGDGHV�PHFkQLFDV�GRV�SROLpVWHUHV�ILQDLV��3DUD�REWHU�
FRUSRV�GH�SURYD�VHJXQGR�D�PHGLGD�$670�'����WLSR�9��D�HTXLSH�GH SHVTXLVD�
GHVHQYROYHX�HVSHFLILFDPHQWH�SDUD�HVWH�SURMHWR�XP�PROGH�GH�DOXPtQLR�H�7HIORQ�
DSUHVHQWDGR�QD�ILJXUD������4XDQGR�D�PLVWXUD�SROLPpULFD�VH�HQFRQWUD�WRWDOPHQWH�
KRPRJrQHD�H�QmR�VH�HQFRQWUD�PXLWR�DOHP�GH�VHX�SRQWR�JHO��HOD�H�GHVSHMDGD�QR�
PROGH� GH� WHIORQ� SUHHQFKHQGR� DV� FDYLGDGHV� GRV� FRUSRV� GH� SURYD��2�PROGH� H�
IHFKDGR�H�FRORFDGR�QXPD�HVWXID�D�YiFXR�HP� LVRWHUPDV�VHOHFLRQDGDV�GXUDQWH�
GLIHUHQWHV�SHUtRGRV�GH�WHPSR��HQWUH����H���KUV��$SyV�ILQDOL]DomR�GR�WUDWDPHQWR�
WpUPLFR�� R� PROGH� HUD� UHVIULDGR� OHQWDPHQWH� GHQWUR GD� HVWXID� DWH� DWLQJLU� D�
WHPSHUDWXUD� DPELHQWH��2V� FRUSRV� GH� SURYD� HUDP� H[WUDtGRV� H� FRORFDGRV� QXP�



��

GLVVHFDGRU�VRE�YiFXR�HP�XPLGDGH�UHODWLYD�GH����� D�WHPSHUDWXUD�DPELHQWH�SRU�
��K�

)LJXUD������ 0ROGH�GH�7HIORQ�FRQVWUXtGR�SDUD�REWHQomR�GH�FRUSRV�GH�SURYD�
HP DFRUGR�FRP�D�PHGLGD�$670�'����WLSR�9� )RQWH��(ODERUDGD�
SHOR�DXWRU�
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��� &DUDFWHUL]DomR�GRV�FRUSRV�GH�SURYD
$V�DQDOLVHV�GH�FDUDFWHUL]DomR�GRV�FRUSRV�GH�SURYD�IRUDP�H[HFXWDGDV�HP�

DPRVWUDV� VXEPHWLGDV� DR� WUDWDPHQWR� GH� VtQWHVH� H[SOLFDGR� QD� VHFomR� DQWHULRU��
&RSRV� GH� SURYD� IRUDP� REWLGRV� SDUD� WRGDV� DV� PLVWXUDV� SROLPpULFDV� H� IRUDP�
VXEPHWLGRV�D�DQDOLVHV�WpUPLFRV��HVSHFWURVFySLFRV�H�PHFkQLFRV�

������&DORULPHWULD�([SORUDWyULD�'LIHUHQFLDO��'6&�
2�HTXLSDPHQWR�XWLOL]DGR�SDUD�DV�DQiOLVHV GH�'6&�IRL�XP�7KHUPDO�$QDOL]HU�

4����GD�7$�,QVWUXPHQWV��$SUR[LPDGDPHQWH��PJ GH�SROtPHUR�IRUDP FRORFDGRV
HP�XPD�SDQHOD�GH�DOXPtQLR�IHFKDGD� 2�PDWHULDO�IRL�VXEPHWLGR�D�GRLV�FLFORV�GH�
WHPSHUDWXUD��DPERV�GHVGH ��� DWp ����&�D�XPD�UD]mR�GH�DTXHFLPHQWR GH����&
PLQ�� VRE�IOX[R�GH�QLWURJrQLR�GH���P/ PLQ���

$�WHPSHUDWXUD�GH�WUDQVLomR�YtWUHD��7J��GRV SROtPHURV�IRL�PHGLGD�TXDQGR�
RFRUUHX�D�YDULDomR�GD�PHWDGH�GD�FDSDFLGDGH�FDORUtILFD�REVHUYDGD�QD�FXUYD�'6&��
FRQIRUPH��)LJXUD������2�PpWRGR�HVFROKLGR�SDUD�PHGLU�D�7J�GRV SROtPHURV�IRL�HVWH�
SRUTXH�p�R�PDLV�DFHLWR�VHJXQGR�D�OLWHUDWXUD >��@� $�OLQKD�WpUPLFD�HVFROKLGD�SDUD�
PHGLU�D�7J IRL�D�VHJXQGD�UDPSD�GH�DTXHFLPHQWR�SDUD�UHPRYHU�D�SUHVHQoD GH�
YROiWHLV��

)LJXUD������ 0HWRGRORJLD�GH�H[WUDomR�GD�7HPSHUDWXUD�GH�7UDQVLomR�9tWUHD >��@�
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������7HUPRJUDYLPHWULD��7*�
$� HVWDELOLGDGH� WpUPLFD� GH� WRGRV� RV� FRUSRV� GH� SURYD� SURGX]LGRV IRL�

DYDOLDGD SRU� 7* H� R HTXLSDPHQWR� XWLOL]DGR� SDUD� FRQGX]LU� DV� DQDOLVHV� IRL� XP�
7HUPRJUDYLPHWULF�$QDO\]HU�4�����GD�7$�,QVWUXPHQWV��$V�DPRVWUDV�DQDOLVDGDV
WLYHUDP DSUR[LPDGDPHQWH� HQWUH� � D� �PJ� GH� PDVVD�� H� IRUDP� DTXHFLGDV� GD�
WHPSHUDWXUD�DPELHQWH�DWp�VH�YRODWLOL]DU�WRWDOPHQWH��HP�UD]mR�GH�DTXHFLPHQWR GH�
��& PLQ����VREUH�DWPRVIHUD�GH�QLWURJrQLR�D�YD]mR�GH���P/�PLQ�� QR�IRUQR�H����P/�
PLQ�� QD�EDODQoD��

3DUD� WRGDV�DV� UHGHV�SROLPpULFDV� WUrV� WHPSHUDWXUDV� IRUDP�VHOHFLRQDGDV�
UHODFLRQDGDV� FRP� R� SURFHVVR� GH� GHJUDGDomR� GD� UHGH� SDUD� VHU� DQDOLVDGDV� H�
FRPSDUDGDV�FRP�D�OLWHUDWXUD��$V WHPSHUDWXUDV�GH�LQLFLR GH�GHJUDGDomR �7LG��H�ILP�
GD�GHJUDGDomR��7IG� IRUDP�VHOHFLRQDGDV�QR�FRPHoR�H�ILP�GD�FXUYD�GH�'7*�QR�
YDORU�GH�������&�� H�D� WHPSHUDWXUD�GH DFHOHUDomR�GH Pi[LPD�GH�GHJUDGDomR
�7PD[� VHOHFLRQDGD�QR�SRQWR�Pi[LPR�GD�FXUYD�GH�'7*�

������(VSHFWURVFRSLD GH�,QIUDYHUPHOKR�FRP�WUDQVIRUPDGD�GH�)RXULHU��)7�
,5�

'HYLGR� D� XPD� EDL[D� WHPSHUDWXUD� GH� WUDQVLomR� YLWUHD� DSUHVHQWDGD� SHOD�
PDLRULD�GRV�SROtPHURV�VLQWHWL]DGRV��HVWHV�IRUDP�VXEPHWLGRV�D�FLFORV�GH�PRDJHP�
FULRJrQLFD�QXP�PRHGRU�FULRJrQLFR�&U\R0LOO GD�PDUFD�5HWVFK�H�DUPD]HQDGDV�HP�
XP�GLVVHFDGRU�j� WHPSHUDWXUD�DPELHQWH� $�PRDJHP�FULRJrQLFD�SHUPLWLX PDLRU�
IDFLOLGDGH�QD�SUHFLVmR�GD�SHVDJHP�GR�PDWHULDO�SDUD�WRGDV�DV�DQiOLVHV��7*��'6&��
)7�,5����&�501���8VDQGR�XP�HPSDVWLOKDGRU��SDVWLOKDV�GH�%URPHWR�GH�3RWiVVLR
GH�WRGDV�DV�DPRVWUDV�GH�SROtPHURV�IRUDP REWLGDV��2V�HVSHFWURV�REWLGRV�IRUDP�
XWLOL]DQGR� ��� YDUUHGXUDV� SRU�PLQXWR� H� XPD� UHVROXomR� GH� �FP�� HQWUH� ����� H�
���FP���� 2V� UHVXOWDGRV� VmR� DSUHVHQWDGRV� FRPR� DEVRUEkQFLD� HP� IXQomR� GH�
FRPSULPHQWR�GH�RQGD�SDUD�RV�UHDJHQWHV�H�D�UHGHV SROLPpULFDV ILQDLV��

������5HVVRQkQFLD�0DJQpWLFD�1XFOHDU�GH�&DUERQR�������&�501�
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$� DQiOLVH� GRV� SROtPHURV� VLQWHWL]DGRV� SRU� ��&� 501� IRL� UHDOL]DGD� SRU�
HVSHFWURVFRSLD� GH� SRODUL]DomR� FUX]DGD� QR� kQJXOR�PiJLFR� �&URVV�3RODUL]DWLRQ�
0DJLF�$QJOH�6SHFWURVFRS\�� �RX�&30$6��8PD�DPRVWUD�VyOLGD�GH� UHDJHQWH� IRL�
HPSDFRWDGD HP�XP�FLOLQGUR�GH�=LUF{QLD�H�LQVHULGD�QXPD�VRQGD�GH���&��$�DPRVWUD�
VyOLGD�DWLQJLX� XP�YHORFLGDGH�GH� URWDomR�GH�DSUR[LPDGDPHQWH������+]��3DUD�
UHIHUrQFLD�IRL�XWLOL]DGR�KH[DPHWLOEHQ]HQR��+0%���2�HTXLSDPHQWR�XWLOL]DGR�IRL�XP�
%UXNHU� $YDQFH� ,,,� +'� ����0+]� QD� IUHT�rQFLD� GH� KLGURJrQLR�� REVHUYDQGR� RV�
Q~FOHRV�GH���&D�������0+]�

������(QVDLRV�0HFkQLFRV�6RE�7UDomR
8PD�YH]�TXH�RV� FRUSRV�GH�SURYD� IRUDP� UHWLUDGRV�GR�PROGH�GH�7HIORQ��

HVWHV� IRUDP� VXEPHWLGRV� D� XPD� VpULH� GH� FDUDFWHUL]Do}HV� PHFkQLFDV� DSyV�
DFRQGLFLRQDPHQWR�GH ��K�HP�XPLGDGH�UHODWLYD�GH�������H�WHPSHUDWXUD������&��
(QVDLRV�GH�WUDomR�VHJXQGR�D�QRUPD $670�'��� IRUDP�H[HFXWDGRV�HP�WRGRV�RV�
FRUSRV� GH� SURYD� REWLGRV >��@� 2V� HQVDLRV� IRUDP� UHDOL]DGRV� HP�XPD�PiTXLQD�
XQLYHUVDO�GH�HQVDLRV�PHFkQLFRV�GD�PDUFD�(0,&�PRGHOR�'/�������3RU�PRWLYRV�
GH�FRPSDUDomR� D YHORFLGDGH�GRV HQVDLRV GH�WUDomR�IRL�GH��PP�PLQ�� SDUD�WRGDV�
DV� DPRVWUDV� 3RU� HVVH� HQVDLR� IRL� REWLGD� D� UHVLVWrQFLD� j� WUDomR� GH� WRGDV� DV
DPRVWUDV �HTXDomR�������D�GHIRUPDomR�QD�UXSWXUD��HTXDomR������H R�PyGXOR�GH�
HODVWLFLGDGH� IRL� FDOFXODGR� SHOD� LQFOLQDomR� GD� WDQJHQWH� DR� ORQJR� GR�
FRPSRUWDPHQWR�HOiVWLFR�GRV�PDWHULDLV �HTXDomR�������$V�HTXDo}HV�XWLOL]DGDV�QR�
FiOFXOR�GDV�SURSULHGDGHV�PHFkQLFDV�IRUDP�

ıPD[  � Z$� ���
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(� ıİ ���
2QGH�
: � FDUJD�Pi[LPD�VXSRUWDGD�SHOR�FRUSR�GH�SURYD��N1�
$� � ÈUHD LQLFLDO�GR�FRUSR�GH�SURYD
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ǻ/ � YDULDomR�GR�FRPSULPHQWR�GR�FRUSR�GH�SURYD
/� � FRPSULPHQWR�LQLFLDO

������'XUH]D�6KRUH
3DUD� HQVDLRV� GH� GXUH]D� RXWUR PROGH� GH� WHIORQ� FLOtQGULFR� GH�

DSUR[LPDGDPHQWH��FP�HP�GLkPHWUR� IRL�XWLOL]DGR�D� ILP�GH�REWHU�DPRVWUDV�FRP�
VXSHUItFLH�XQLIRUPH�H�HVSHVVXUD GH�DWp��PP��2�HQVDLR�GH�GXUH]D�IRL�HP�DFRUGR�
FRP� D� QRUPD� $670� '���� >��@�� 'LVFRV� FLOtQGULFRV� GRV� SROtPHURV� IRUDP�
VXEPHWLGRV� D� ���PHGLGDV� GH� GXUH]D� FDGD� XP�� 2� HQVDLR� GH� GXUH]D� SHUPLWLX
PHGLo}HV�GH�GXUH]D�GH�XP�PDWHULDO�HP�EDVH�D�XPD�SHUIXUDomR�LQLFLDO�RX�DSyV�
XP�GHWHUPLQDGR�SHUtRGR�GH�WHPSR� $�GXUH]D�GR�PDWHULDO WHP�XP�UHODFLRQDPHQWR�
LQYHUVR� FRP� D� SHQHWUDomR� H� p� GHSHQGHQWH� GR� PyGXOR� GH HODVWLFLGDGH� H� R�
FRPSRUWDPHQWR� YLVFRHOiVWLFR GR� PDWHULDO� 7RGRV� RV� FRUSRV� GH� SURYD� IRUDP�
PDQWLGRV�HP�XP�GLVVHFDGRU�D�WHPSHUDWXUD�DPELHQWH�FRP�XPLGDGH�UHODWLYD�GH�
������SRU���K�DWp�R�HQVDLR�



��
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� 5(68/7$'26�(�',6&8662
��� 7HUPRJUDYLPHWULD GRV�5HDJHQWHV

$�ILJXUD�����DSUHVHQWD�DV�FXUYDV�7* GH�WRGRV�RV�UHDJHQWHV�XWLOL]DGRV�H�D�
SDQHOD�GH�DOXPtQLR�XWLOL]DGD�QR HVWXGR�GH�7*�GDV�PLVWXUDV��'HYLGR�DR�JOLFHURO�
VHU� R� UHDJHQWH� SULQFLSDO� HP� WRGDV� DV� VtQWHVHV� H� DSUHVHQWDU� SHUGD� GH�PDVVD�
VXSHULRU� D� ���� DFLPD� GH� ����&� QmR� IRL� QHFHVViULR� OHYDU� DV� FXUYDV�
WHUPRJUDYLPpWULFDV�GRV�UHDJHQWHV�DWp XPD�GHJUDGDomR�FRPSOHWD��

)LJXUD������ &XUYDV�7*�GRV�UHDJHQWHV�XWLOL]DGRV�QD�SROLPHUL]DomR�GR�JOLFHURO�
&RQGLo}HV�H[SHULPHQWDLV��UD]mR GH�DTXHFLPHQWR�GH���&�PLQ����
DWPRVIHUD�GH�QLWURJrQLR����P/�PLQ�� QR�IRUQR�H���P/�PLQ�� QD�
EDODQoD� )RQWH��(ODERUDGD�SHOR�$XWRU�

([LVWH� SRXFD� YDULDomR� GDV� WHPSHUDWXUDV� GH� GHJUDGDomR� GRV� iFLGRV�
FDUER[tOLFRV�ELIXQFLRQDLV�FRPR�UHDJHQWHV�HQWUH�HOHV�� ,VWR�SRGH�VHU�DWULEXtGR�D�
YDULDV�VLPLODULGDGHV�TXH�VmR�FRPSDUWLOKDGDV�SHORV�iFLGRV��DVVLP�FRPR�JUXSRV�



��

IXQFLRQDLV��SRODULGDGH�GD�PROpFXOD�H�PDVVD�PROHFXODU��([LVWH�XP�DXPHQWR�GDV�
WHPSHUDWXUDV�GH�GHJUDGDomR�HP�UHODomR�DR�DXPHQWR GD PDVVD�PROHFXODU�GRV�
iFLGRV GLFDUER[tOLFRV�� 2V� UHVXOWDGRV� REWLGRV VmR� FRPSDWtYHLV� FRP� RV� GDGRV�
REWLGRV� QR +DQGERRN� RI� &KHPLVWU\� DQG� 3K\VLFV >��@� 3DUD� D� IDL[D� GH�
WHPSHUDWXUDV� HVWXGDGD�� D� SDQHOD� GH� DOXPtQLR� DSUHVHQWRX� PDVVD� FRQVWDQWH��
GHPRQVWUDQGR�TXH�HOD�QmR�LQWHUIHULX�QDV�PHGLGDV�GH�7*�UHDOL]DGDV�GDV�PLVWXUDV�
GRV�UHDJHQWHV��

7DEHOD���� 'DGRV�H[WUDtGRV�GDV�FXUYDV�7*�GRV�UHDJHQWHV�SXURV��

)RQWH��(ODERUDGD�SHOR�$XWRU�

����(QVDLRV GH�6ROXELOLGDGH
$V� SROLPHUL]Do}HV� IRUDP� PRQLWRUDGDV� YLD� VROXELOL]DomR� HP� VROYHQWHV��

'XUDQWH�RV�HVWiJLRV�LQLFLDLV�GD�UHDomR��DSyV�D�PLVWXUD�GRV�UHDJHQWHV��REVHUYRX�
VH�TXH�SDUD�DV�DOtTXRWDV�UHWLUDGDV�SDUD�WLWXODomR�RFRUULD�XPD�VROXELOL]DomR�SDUFLDO�
GRV� PDWHULDLV�� ,QGLFDQGR� TXH� HOHV� HVWDYDP� QRV� HVWDGRV� $� H� %�� 3RUpP� FRP�
WHPSRV�GH�UHDomR�GH���PLQXWRV�RV�SROtPHURV�IRUPDGRV�WRUQDUDP�VH�LQVRO~YHLV�
QRV�VROYHQWHV�XWLOL]DGRV��'HYLGR�D�HVWH� IDWR��RSWRX�VH�SRU�PXGDU�D� WpFQLFD�GH�
PRQLWRUDPHQWR� GD� HYROXomR� GD� UHDomR� SDUD� HVSHFWURVFRSLD� GH� ,QIUDYHUPHOKR�
FRP�WUDQVIRUPDGD�GH�)RXULHU��



��

��� (VSHFWURVFRSLD GH�,QIUDYHUPHOKR�FRP�WUDQVIRUPDGD�GH�)RXULHU��)7�,5�
$V�PLVWXUDV�GH�iFLGR�DGtSLFR�FRP�JOLFHURO�H�DQLGULGR�IWiOLFR�FRP�JOLFHURO�

IRUDP� DYDOLDGDV� SRU� LQIUDYHUPHOKR�� 3DUD XPD� FRUUHWD� LQWHUSUHWDomR GR
LQIUDYHUPHOKR��XPD�DQiOLVH LQLFLDO GRV�UHDJHQWHV�IRL�FRQGX]LGD��$�VHJXLU�D�ILJXUD�
��� PRVWUD�RV�HVSHFWURV�GRV�UHDJHQWHV�XWLOL]DGRV�QD�DYDOLDomR�GDV�PLVWXUDV�SRU�
)7�,5��

)LJXUD������ )7�,5�GRV�UHDJHQWHV�XWLOL]DGRV�QDV�PLVWXUDV�DYDOLDGDV
2V�HVSHFWURV�IRUDP�REWLGRV�XWLOL]DQGR����YDUUHGXUDV�SRU�
PLQXWR�H�XPD�UHVROXomR�GH��FP�� HQWUH������H����FP�����
)RQWH��(ODERUDGD�SHOR�$XWRU�

'HQWUR� GDV� PHWRGRORJLDV� SUHYLDPHQWH� H[SOLFDGDV SDUD� D� DQiOLVH GH�
LQIUDYHUPHOKR GDV�PLVWXUDV��D�PHWRGRORJLD�GH�0XOOLQJ�$JHQW SURGX]LX UHVXOWDGRV
GH�615�PXLWR�EDL[RV��4XDQGR�DV�SDVWLOKDV�HUDP�VHSDUDGDV�RV�YDORUHV�GH�615�
DXPHQWDYDP��SRUpP�QmR�VDWLVIL]HUDP�D�FRQGLomR�GH�XP�615 PDLRU�TXH WUrV��
$VVLP� D�VHJXQGD�WpFQLFD�GH�'URS�&DVW IRL�HPSUHJDGD�SDUD�R�PRQLWRUDPHQWR GH�



��

UHDo}HV�� $V�PLVWXUDV� SROLPpULFDV� IRUDP� GLVVROYLGDV� HP�0(.� H� XPD JRWD� GH�
VROXomR� IRL GHSRVLWDGD VREUH XPD� SDVWLOKD� GH� ���PJ� GH� .%5� $� ILJXUD� ���
DSUHVHQWD�RV�HVSHFWURV�GH�LQIUDYHUPHOKR�REWLGRV GH�XPD�SDVWLOKD�FRP�D�PLVWXUD�
GH�iFLGR�DGtSLFR�H�JOLFHURO�HP�GLIHUHQWHV�WHPSRV��VREUH XP�WUDWDPHQWR�WpUPLFR�
GH�����&�

)LJXUD������ )7�,5�GD�PLVWXUD�GH�JOLFHURO�H�iFLGR�DGtSLFR��2V�HVSHFWURV�IRUDP�
REWLGRV� XWLOL]DQGR� R�PpWRGR�'URS�&DVW VREUH� XPD� SDVWLOKD� GH�
.%U��2V�YDORUHV�D�HVTXHUGD�GRV�JUiILFRV�UHSUHVHQWDP�R�WHPSR�
HP�PLQXWRV�TXH�D�DPRVWUD�IRL�VXEPHWLGD�DR�WUDWDPHQWR�WpUPLFR�
)RQWH��(ODERUDGD�SHOR�$XWRU�

5HDOL]RX�VH� D GHFRQYROXomR� GD� UHJLmR� FRUUHVSRQGHQWH jV YLEUDo}HV�
H[LELGDV� SRU� JUXSRV� FDUERQLODV H� DSUHVHQWDGR� QD� ILJXUD� ����� 'LIHUHQWHV�
FRPSDUDo}HV�HQWUH�iUHD�WRWDO��DOWXUD�WRWDO��iUHD�GRV�SLFRV H�DOWXUD�GRV�SLFRV�IRUDP�
FDOFXODGDV��7DPEpP�DYDOLRX�VH�D�UD]mR�HQWUH�RV SLFRV GD�UHJLmR�GD�FDUERQLOD�
FRP�SLFRV LQYDULDQWHV�GR�HVSHFWUR� (VWDV DQiOLVHV�IRUDP�GHVHQYROYLGDV�FRP�R�
REMHWLYR�GH�PRQLWRUDU�D�YDULDomR GR�SLFR�GD�FDUERQLOD�UHIHUHQWH�DR�UHDJHQWH�H�XP�



��

SLFR�GH�FDUERQLOD�UHIHUHQWH�j�OLJDomR�pVWHU�VHQGR�IRUPDGD�HQWUH�DV�PROpFXODV��
1D�UHDomR�HQWUH�iFLGR�DGtSLFR�H�JOLFHURO�IRUDP DQDOLVDGDV GXDV�iUHDV�QD�UHJLmR�
GH�YLEUDomR�GD�FDUERQLOD��DSUHVHQWDGDV�QD�ILJXUD�����

)LJXUD���� 'HFRQYROXomR�GH�HVSHFWUR�GH�)7�,5�GD�PLVWXUD�GH�JOLFHURO�H�iFLGR�
DGtSLFR�QD�UHJLmR�GH�HVWLUDPHQWR�GD�FDUERQLOD��)RQWH��(ODERUDGD�SHOR�
$XWRU�

&DOFXORX�VH�D UD]mR HQWUH�DV�GLIHUHQWHV�iUHDV�H�DOWXUDV�GRV�SLFRV FRP�
iUHDV�LQYDULDQWHV�VHOHFLRQDGDV�HP�FDGD�HVSHFWUR��$SUHVHQWDP�VH�QD�WDEHOD�����
UD]}HV�HQWUH�DV�iUHDV�H�DOWXUDV�GRV�SLFRV�SDUD�FDGD�HVSHFWUR�GD�ILJXUD�����

7DEHOD���� 'DGRV�H[WUDtGRV�GD�DQiOLVH GH�)7�,5�GD�DPRVWUD�GH�JOLFHURO�
FRP�iFLGR DGtSLFR��



��

)RQWH��(ODERUDGD�SHOR�$XWRU�

&RP�R�DXPHQWR�GR�WHPSR�GH�WUDWDPHQWR�WpUPLFR�KRXYH�XPD�GLPLQXLomR�
GD�DEVRUEkQFLD�GD�iUHD���HP�UHODomR�j�iUHD����R�TXH�p�H[SOLFDGR�SHOD� UD]mR�
DSUHVHQWDGD�HQWUH�DV�DOWXUDV�GRV�SLFRV�

7HQWDQGR�VH�YDOLGDU�HVWD�PHWRGRORJLD�SDUD�RXWUD�UHDomR��HVWD�IRL�DSOLFDGD
SDUD�D�PLVWXUD�GH�DQLGULGR�IWiOLFR�FRP�JOLFHURO��$�ILJXUD���� PRVWUD�RV�UHVXOWDGRV�
REWLGRV�QD�PRQLWRUDomR�GD� UHDomR�GH�DQLGULGR� IWiOLFR�H�JOLFHURO��HP�GLIHUHQWHV�
WHPSRV��VREUH�XP�WUDWDPHQWR�WpUPLFR�GH�����&�



��

)LJXUD������ )7�,5�GD�PLVWXUD�GH�JOLFHURO�H�DQLGULGR�IWiOLFR�2V�HVSHFWURV�IRUDP�
REWLGRV� XWLOL]DQGR� R�PpWRGR�'URS�&DVW VREUH� XPD� SDVWLOKD� GH�
.%U��2V�YDORUHV�D�HVTXHUGD�GRV�JUiILFRV�UHSUHVHQWDP�R�WHPSR�
HP�PLQXWRV�TXH�D�DPRVWUD�IRL�VXEPHWLGD�DR�WUDWDPHQWR�WpUPLFR
)RQWH��(ODERUDGD�SHOR�$XWRU�

2V�SLFRV�H[LELGRV�QD�UHJLmR�GD�FDUERQLOD�QD�ILJXUD���� DSUHVHQWDUDP�XP�
IRUPDWR�GLIHUHQWH�DRV�SLFRV�REWLGRV�QD�ILJXUD������8PD�GHFRQYROXomR�GRV�SLFRV�
GLIHUHQWH�IRL�XWLOL]DGD��H�DV�iUHDV�VHOHFLRQDGDV�VmR�DSUHVHQWDGDV QD�ILJXUD������
2�PRWLYR�GH�GHFRQYROXomR�HP���iUHDV�IRL�SDUD HVWDEHOHFHU�XPD UHODomR�HQWUH�D�
YDULDomR�GD iUHD���H�iUHD����DV�TXDLV�IRUDP�DV�TXH�DSUHVHQWDUDP�SLFRV�GH�
DEVRUEkQFLD��



��

)LJXUD���� 'HFRQYROXomR�GH�HVSHFWUR�GH�)7�,5�GD�PLVWXUD�GH�JOLFHURO�H�
DQLGULGR�IWiOLFR�QD�UHJLmR�GH�HVWLUDPHQWR�GD�FDUERQLOD� )RQWH��
(ODERUDGD�SHOR�$XWRU�

$SUHVHQWDP�VH�QD�WDEHOD�����D UD]mR HQWUH�DV�iUHDV�GRV�SLFRV�H�DV�DOWXUDV�GRV�
SLFRV�SDUD�FDGD�WHPSR�GH�WRGRV�RV�HVSHFWURV�



��

7DEHOD���� 'DGRV�H[WUDtGRV�GD�DQiOLVH GH�)7,5�GD�DPRVWUD�GH�*OLFHURO�
FRP�DQLGULGR�IWiOLFR��

)RQWH��(ODERUDGD�SHOR�$XWRU�

$V�DQiOLVHV�GDV�PLVWXUDV�SRU�LQIUDYHUPHOKR�IRUDP�GHVFDUWDGDV�HP�YLVWD�
GD� HQRUPH� YDULDomR� GRV� UHVXOWDGRV� REWLGRV� H� SREUH� UHSHWLELOLGDGH� H�
UHSURGXWLELOLGDGH�GD�PHWRGRORJLD�XWLOL]DGD��(VWD�YDULDomR�GRV�UHVXOWDGRV�SRGH�VHU�
DWULEXtGD� D� XPD� YDULDomR� QR� FDPLQKR� yWLFR� GH DQiOLVHV� GLIHUHQWHV�� 2�
HVSDOKDPHQWR� GHVLJXDO� GD�PLVWXUD� QD� SDVWLOKD� GH� LQIUDYHUPHOKR SRGH� OHYDU� D�
YDULDo}HV�GH�HVSHVVXUD R�TXH� LPSOLFD�HP�XP�FDPLQKR�yWLFR�QmR�KRPRJrQHR�
SDUD�DV�DPRVWUDV�DQDOLVDGDV�� ,VWR�VLJQLILFD�TXH�D FDGD�HQVDLR��FRQFHQWUDo}HV�
GLIHUHQWHV�SRGHP�HVWDU�VHQGR�PHGLGDV��GHVFRQVLGHUDQGR�D�DSOLFDomR�GD�OHL�GH�
%HHU�/DPEHUW��

e LQWHUHVVDQWH� DSUHFLDU� TXH� R� HVSHFWUR� GD� PLVWXUD� PRVWUD� XP
GHVORFDPHQWR GD UHJLmR�GD�FDUERQLOD�HP�FRPSDUDomR�FRP�RV�UHDJHQWHV��(VWH
GHVORFDPHQWR� p DWULEXtGR D� SRVVtYHO� IRUPDomR� GH� OLJDo}HV� pVWHU GXUDQWH� R�
SURFHVVR�GH�PLVWXUD�

'HYLGR�DV�GLILFXOGDGHV�HQFRQWUDGDV�QD�WpFQLFD�)7�,5�RSWRX�VH�SRU�ID]HU�
XP� PRQLWRUDPHQWR� GD� UHDomR� GH� SROLPHUL]DomR� SRU� WHUPRJUDYLPHWULD� GDV�
PLVWXUDV�



��

����7HUPRJUDYLPHWULD�GDV�0LVWXUDV
*OLFHURO� IRL� PLVWXUDGR� HP� TXDQWLGDGHV� HTXLPRODUHV� FRP� iFLGR� FtWULFR��

XWLOL]DQGR� ���HP�PDVVD� GH� FDWDOLVDGRU� S�WROXHQR� VXOI{QLFR GH� DFRUGR� FRP� R�
SURFHGLPHQWR� H[SOLFDGR� QD� PHWRGRORJLD GH� SUHSDUDomR� GH� PLVWXUDV�� 8PD�
DPRVWUD� GHVWD� PLVWXUD� GH DSUR[LPDGDPHQWH� ���PJ� IRL� VXEPHWLGD� D� XP�
WUDWDPHQWR� FRP DFHOHUDomR� FRQVWDQWH GH ��& PLQ�� DWp� ����&�� $ FXUYD� GH�
7*�'7*�REWLGD�SDUD�HVWD�PLVWXUD�p�DSUHVHQWDGD�QD� ILJXUD������DVVLP�FRPR�D�
YDULDomR�GH�PDVVD�GRV�UHDJHQWHV ቀபుఽృుొు

ப ቁ H�DV�WHPSHUDWXUDV�LVRWpUPLFDV�
VHOHFLRQDGDV�7L�

)LJXUD������ &XUYD�7*�'7*�GD�PLVWXUD�GH�*OLFHURO�FRP�ÈFLGR�&tWULFR�
)RQWH��(ODERUDGD�SHOR $XWRU�

2EVHUYDUDP�VH�HP�WRGDV�DV�FXUYDV�7*�'7*�GDV�PLVWXUDV�GRLV�SURFHVVRV�
WpUPLFRV�GH�SHUGD�GH�PDVVD��2�SULPHLUR�SRGH�HVWDU�UHODFLRQDGR�j�HYDSRUDomR�
PDMRULWDULDPHQWH�GH�iJXD�FRPR�SURGXWR�GD�UHDomR�GH�SROLPHUL]DomR��EHP�FRPR�
FRPSRVWRV�RUJkQLFRV�YROiWHLV��92&V���ROLJ{PHURV�GH�SHTXHQRV�WDPDQKRV��1D�
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ILJXUD� ���� HVWH� SURFHVVR� IRL� REVHUYDGR� GD� WHPSHUDWXUD� DPELHQWH� DWp�
DSUR[LPDGDPHQWH� ����&�� 2� VHJXQGR� SURFHVVR� HVWD� UHODFLRQDGR� FRP� D� GH�
GHJUDGDomR�GR�SROtPHUR�VLQWHWL]DGR�SHOD�PLVWXUD��H�QD�ILJXUD�����HVWH�SURFHVVR�
RFRUUH�DFLPD�GH�����&�

7HPSHUDWXUDV� LVRWpUPLFDV�� GH� SROLPHUL]DomR� H� GH� GHJUDGDomR� IRUDP�
H[WUDtGDV�GDV�DQDOLVHV�LVRWpUPLFDV�FRQIRUPH�D�PHWRGRORJLD�H�VmR�DSUHVHQWDGDV�
QD� WDEHOD� ����� $V� 7L IRUDP� VHOHFLRQDGDV� SDUD� VHU� XWLOL]DGDV� HP� DQDOLVHV�
LVRWpUPLFRV�H�FRPR�SRVVtYHLV�WHPSHUDWXUDV�GH�VtQWHVH�GH�FRUSRV�GH�SURYD��$V
7S GDV�PLVWXUDV�SROLPpULFDV�DSUHVHQWDUDP�XPD�YDULDomR�GH�WHPSHUDWXUD�GH ���D�
����&� H�� GHSHQGHQGR� GR� UHDJHQWH� XWLOL]DGR�� HVWD� DXPHQWRX� QD� VHJXLQWH�
VHT�rQFLD��iFLGR��JOXWiULFR��iFLGR�DGtSLFR��iFLGR�VXFFtQLFR��iFLGR�FtWULFR��DQLGULGR�
PDOHLFR�H�DQLGULGR�IWiOLFR�

7DEHOD������ 'DGRV�H[WUDtGRV�GDV�FXUYDV�7*�GDV�PLVWXUDV�

)RQWH��(ODERUDGD�SHOR�$XWRU�

3DUD� D� PLVWXUD� HQWUH� JOLFHURO� H� DFLGR� FtWULFR� DV� SDQHODV� XWLOL]DGDV� QRV�
DQDOLVHV� LVRWpUPLFRV�H�GH�DTXHFLPHQWR� FRQVWDQWH� VmR�DSUHVHQWDGDV�QD� ILJXUD�
�����2V�UHVXOWDGRV LQGLFDP�D�IRUPDomR�GH�XPD�UHVLQD�VROLGD�DSyV�RV�WUDWDPHQWRV�
WpUPLFRV� D� TXDO� DSUHVHQWD� XPD� PXGDQoD� GH� FRU� RFRUUH� FRP� R� DXPHQWR� GD�
WHPSHUDWXUD H� GHJUDGDomR� QR� WUDWDPHQWR� WpUPLFR� GH� UD]mR� GH� DTXHFLPHQWR�
FRQVWDQWH�DWp�����&�



��

)LJXUD������ )RWRJUDILDV�GDV�SDQHODV�XWLOL]DGDV�DSRV�DQiOLVH�7*�GD�PLVWXUD�
GH�iFLGR�FtWULFR�FRP�JOLFHURO� )RQWH��(ODERUDGD�SHOR�$XWRU�

-RKQ� 3DXO� )ORU\� >��@� HVWXGRX� H[WHQVLYDPHQWH� D� SROLPHUL]DomR� HQWUH�
JOLFHURO� H� DQLGULGR� IWiOLFR�� H� PHQFLRQD� TXH� SROtPHURV� WHUPRIL[RV� SRGHP� VHU�
FODVVLILFDGRV�FRPR�$��%�RX�&�GHSHQGHQGR�GD�IDVH�HP�TXH�HVWHV�VH�HQFRQWUDP�
HP�IXQomR�GD�UHODomR�FRP�VHX�SRQWR�GH�JHO��8P�SROtPHUR�QD IDVH�$��QmR�DWLQJLX�
DLQGD�VHX�SRQWR�GH�JHO��TXDQGR�XP�SROtPHUR�DWLQJH�D�IDVH�%��HQFRQWUD�VH�QD�VXD�
IDVH�GH�JHO��H�QD�IDVH�&�HVWH�VH�HQFRQWUD�PXLWR�DOpP�GR�VHX�SRQWR�GH�JHO��1R�
FRPSRUWDPHQWR� LVRWpUPLFR GDV� PLVWXUDV� SROLPpULFDV� SRGH� VHU� LGHQWLILFDGR� D�
PXGDQoD�GH�IDVH�GD�PLVWXUD�GH�$�RX�%�SDUD�&��

$� FXUYD� 7*� LVRWpUPLFD� GD� PLVWXUD� GH� iFLGR� FtWULFR� H� JOLFHURO� HP�
WHPSHUDWXUDV�GH����������H�����&�p�DSUHVHQWDGD�QD�ILJXUD������



��

)LJXUD������ &XUYDV�LVRWpUPLFDV�GD�PLVWXUD�HQWUH�JOLFHURO�FRP�iFLGR�FtWULFR�
&RQGLo}HV� H[SHULPHQWDLV�� $V�PLVWXUDV� IRUDP�DTXHFLGDV� D� ��&�
PLQ�� DWH� DWLQJLU� D� LVRWHUPD� FRUUHVSRQGHQWH�� DWPRVIHUD� GH�
QLWURJrQLR����P/�PLQ�� QR�IRUQR�H����P/�PLQ�� QD�EDODQoD� )RQWH��
(ODERUDGD�SHOR�$XWRU�

1D�ILJXUD���� WUrV�SRQWRV�IRUDP�LGHQWLILFDGRV�QDV�FXUYDV�RQGH�RFRUUH�XPD�
VLJQLILFDWLYD� YDULDomR� GH� PDVVD� UHODFLRQDGD� D� XP� SULQFtSLR ItVLFR�TXtPLFR�
HVSHFLILFR��2�SRQWR�;�UHSUHVHQWD�D�SULPHLUD�HWDSD�GD�UHDomR�RQGH�DV�PHGLo}HV�
QmR�VmR�GH�FDUiWHU� LVRWpUPLFR�GHYLGR�D�TXH�D� WHPSHUDWXUD�GH�DQDOLVH�QmR� IRL�
DWLQJLGD�DLQGD��(VWD�SULPHLUD�HWDSD�H�DVVRFLDGD�FRP�D�IRUPDomR�H�HVWDELOL]DomR�
GH�Q~FOHRV�GH�UHDomR��2�SRQWR�<�UHSUHVHQWD�XP�SHUtRGR�GH�DFHOHUDomR�GH�UHDomR�
DWULEXtGR�DR�FUHVFLPHQWR�DFHOHUDGR�GRV�Q~FOHRV�DFRPSDQKDGR�WDOYH]�SRU�XPD�
QXFOHDomR�DYDQoDGD��2�SRQWR�=�UHSUHVHQWD�SHUtRGR�GH�GHVDFHOHUDomR�GD�UHDomR�
JHUDOPHQWH�DWULEXtGR�DR�OLPLWH�GH�H[SDQVmR�GRV�Q~FOHRV�DVVRFLDGR�D�SRVVtYHLV�
LPSHGLPHQWRV� PROHFXODUHV� H� FRQVXPLomR� GH� UHDJHQWH�� 2� SHUtRGR� GH�
GHVDFHOHUDomR� GD� UHDomR� H� PRGHODGR� XWLOL]DQGR� GLIHUHQWHV� HTXDo}HV�



��

UHODFLRQDGDV�D�XP�SULQFtSLR ~QLFR�FRPR�IDWRU�JHRPpWULFR��GLIXVmR�RX�RUGHP�GH�
UHDomR�

2�PRGHOR�GH�RUGHP�GH�UHDomR�IRL�DSOLFDGR�SDUD�D�PLVWXUD�QR�SRQWR�=�GD�
ILJXUD����HVWD�DSUHVHQWD XP�FRPSRUWDPHQWR�GH�RUGHP�]HUR�DSyV�D�
WUDQVIRUPDomR�GH�IDVH��(VWH�FRPSRUWDPHQWR�H�REVHUYDGR�HP�WRGDV�DV�PLVWXUDV�
WLSLFDPHQWH�DSyV����PLQXWRV�GH�DQiOLVH H�RV�JUiILFRV�FRUUHVSRQGHQWHV�D�FDGD�
XPD�GHODV�HVWmR�DSUHVHQWDGRV�QR�DSrQGLFH�$��

'HYLGR�DR�FRPSRUWDPHQWR�GH�RUGHP�]HUR�GDV�PLVWXUDV�IRL�SRVVtYHO�
FDOFXODU�DV�FRQVWDQWHV�GH�YHORFLGDGH�DSDUHQWH��NDS��H�HQHUJLDV�GH�DWLYDomR�SDUD�
WRGDV�DV�PLVWXUDV��$�ILJXUD����� PRVWUD�R�JUiILFR�GH�OQ�NDS��HP�IXQomR�GR�
LQYHUVR�GD�WHPSHUDWXUD�DEVROXWD���$�HQHUJLD�GH�DWLYDomR�IRL�REWLGD�FDOFXODQGR�
VH�D�WDQJHQWH�GDV�OLQKDV�SRQWLOKDGDV�QD�ILJXUD�������

)LJXUD����� OQ�NDS��HP�IXQomR�GR�LQYHUVR�GD�WHPSHUDWXUD�DEVROXWD�SDUD�WRGDV�DV�
UHDo}HV�HVWXGDGDV��)RQWH��(ODERUDGD�SHOR�$XWRU�



��

4XDQGR�D�HQHUJLD�GH�DWLYDomR�GD�UHDomR�TXtPLFD�H�EDL[D�VLJQLILFD�TXH�D�
UHDomR�RFRUUH�GH�PRGR�PDLV� UDSLGDPHQWH��$�RUGHP�FUHVFHQWH�GD�(D SDUD�RV�
UHDJHQWHV�HVWXGDGRV�FRP�R�JOLFHURO�IRL��$QLGULGR�0DOHLFR��$QLGULGR�)WiOLFR��$FLGR�
&tWULFR��$FLGR�6XFFtQLFR��$FLGR�*OXWiULFR�H�$FLGR�$GtSLFR�

$V�HQHUJLDV�GH�DWLYDomR��DVVLP�FRPR�D�NDS REWLGDV�QR�JUiILFR SDUD�WRGDV�
DV�PLVWXUDV�VmR�DSUHVHQWDGDV�QD�WDEHOD������

7DEHOD���� � &RQVWDQWH�DSDUHQWH�GH�UHDomR�H�(QHUJLD�GH�$WLYDomR�SDUD�WRGDV�DV�
PLVWXUDV�

)RQWH��(ODERUDGD�SHOR�$XWRU�

&RPR� H[SOLFDGR� QD� PHWRGRORJLD�� D� HQHUJLD� GH� DWLYDomR� UHSUHVHQWD� D�
IDFLOLGDGH GH�XPD�UHDomR�RFRUUHU��TXDQWR�PDLRU�D�(D PDLV�OHQWD�VHUi�D�UHDomR��

$� PLVWXUD� HQWUH� JOLFHURO� H� DQLGULGRV� GH� iFLGRV� DSUHVHQWRX� XPD�PHQRU�
HQHUJLD�GH�DWLYDomR�TXH�DV�PLVWXUDV�HQYROYHQGR�JOLFHURO�FRP�iFLGRV�FDUER[tOLFRV��
DOpP�GLVVR��R�iFLGR�FtWULFR�DSUHVHQWRX�XPD�PHQRU�HQHUJLD�GH�DWLYDomR�TXH�R�
UHVWDQWH�GRV�iFLGRV�FDUER[tOLFRV��

2EVHUYRX�VH�TXH��FRP�UHODomR�DRV�iFLGRV�GLFDUER[tOLFRV��TXDQWR�PHQRU�R�
Q~PHUR�GH�FDUERQRV�REWHYH�VH�XPD�PHQRU�HQHUJLD�GH�DWLYDomR��&RPSDUDQGR�
VH� R� Q~PHUR� GH� JUXSRV� iFLGRV� FDUER[tOLFRV�� R� iFLGR� FtWULFR�� TXH� DSUHVHQWD� ��
JUXSRV�FDUER[tOLFRV�WHP�PHQRU�HQHUJLD�GH�DWLYDomR�GR�TXH�WRGRV�RV�iFLGRV�FRP�
��JUXSRV��,VWR�RFRUUH�GHYLGR�D�XP�Q~PHUR�PDLRU�GH�VtWLRV�UHDWLYRV�



��

��� 7HUPRJUDYLPHWULD�GDV�5HGHV�3ROLPpULFDV�)LQDLV
$�VHJXLU�VmR�DSUHVHQWDGDV�DV�7*V�GRV�FRUSRV�GH�SURYD�HQVDLDGRV��2V�

FRUSRV� GH� SURYD� IRUDP�REWLGRV� VHJXLQGR� R� SURFHVVR� GH� VtQWHVH� H[SOLFDGR� QD�
PHWRGRORJLD��$PRVWUDV�GH�DSUR[LPDGDPHQWH�� D��PJ� IRUDP�DTXHFLGDV�GHVGH�
WHPSHUDWXUD�DPELHQWH�DWp�WHPSHUDWXUD�GH�GHJUDGDomR��QXPD�WD[D�GH���& PLQ���
$V�FXUYDV 7*�'7*�GDV�UHGHV�SROLPpULFDV�ILQDLV�VmR DSUHVHQWDGDV QD�ILJXUD �����

)LJXUD����� � &XUYDV� 7*�'7*� GD� PLVWXUD� GDV� UHGHV� SROLPpULFDV�
ILQDLV�&RQGLo}HV�H[SHULPHQWDLV��UD]mR GH�DTXHFLPHQWR�GH���&�
PLQ����DWPRVIHUD�GH�QLWURJrQLR����P/�PLQ�� QR� IRUQR�H� ���P/�
PLQ�� QD�EDODQoD� )RQWH��(ODERUDGD�SHOR�$XWRU�

$� WDEHOD�����DSUHVHQWD�DV� WHPSHUDWXUDV�GH� LQtFLR�GD�GHJUDGDomR�� ILP�GD�
GHJUDGDomR� H� DFHOHUDomR� Pi[LPD� GH� GHJUDGDomR� SDUD� WRGDV� DV� UHGHV�
SROLPpULFDV�VLQWHWL]DGDV��FRQIRUPH�D�PHWRGRORJLD�H[SOLFDGD��



��

7DEHOD������ 5HVXOWDGRV�GRV�HQVDLRV�GH�7* SDUD�RV�SROtPHURV�VLQWHWL]DGRV

)RQWH��(ODERUDGD�SHOR�$XWRU�

2V�FRUSRV�GH�SURYD�VLQWHWL]DGRV�DSUHVHQWDUDP�HVWDELOLGDGH� WpUPLFD DWp�
����&�H GHSHQGHQGR�GR�UHDJHQWH�XWLOL]DGR�D�7LG H�7PD[ DXPHQWRX�QD�VHJXLQWH�
VHT�rQFLD��iFLGR�FtWULFR��DQLGULGR�IWiOLFR��iFLGR�VXFFtQLFR��iFLGR��JOXWiULFR��iFLGR�
DGtSLFR�H�DQLGULGR�PDOHLFR�

%LRXGH�H�FRODERUDGRUHV�REWLYHUDP VLPLODUHV�UHVXOWDGRV�QD�SROLPHUL]DomR�
GH�JOLFHURO�FRP�DFLGR�DGtSLFR H�DFLGR�FtWULFR�FRP 7LG H�7IG GH�������& H�����&�
UHVSHFWLYDPHQWH� 3RUpP� 0HGHLURV� H� FRODERUDGRUHV REWLYHUDP� PHOKRUHV�
SURSULHGDGHV�QD�SROLPHUL]DomR GH�JOLFHURO�FRP�DFLGR�IXPiULFR�FRP�7LG H�7IG GH�
��� H ����&�UHVSHFWLYDPHQWH�

2V�SROtPHURV�VLQWHWL]DGRV�XWLOL]DQGR�iFLGRV�GLFDUER[tOLFRV�H[LELUDP FXUYDV�
GH�7*�'7*�PXLWR�VLPLODUHV�FRP�R�PHVPR�IRUPDWR�H�XP�SHTXHQR�GHVORFDPHQWR�
HQWUH�VL��

2�DQLGULGR�PDOHLFR�DSUHVHQWRX�j�PDLRU�UHVLVWrQFLD�D�GHJUDGDomR�TXH�DV�
RXWUDV� UHGHV�SROLPpULFDV� VLQWHWL]DGDV�� ,VWR�H�DWULEXtGR�D�XPD�SRVVtYHO� OLJDomR�
FUX]DGD� RFRUUHQGR� HQWUH� PROpFXODV� GH� DQLGULGR� PDOHLFR�� $� 7LG REWLGD� SDUD� D�
PLVWXUD�HQWUH�JOLFHURO�H�DQLGULGR�IRL�GH�PDOHLFR�GH�����&�H�VLPLODU�D�7LG REWLGD�SRU�
-DVLQND�H�&RODERUDGHUHV�GH�����&�



��

��� &DORULPHWULD�([SORUDWyULD�'LIHUHQFLDO �'6&�
$PRVWUDV�GH�DSUR[LPDGDPHQWH��PJ�GDV�PLVWXUDV�SROLPpULFDV� ILQDLV�GH�

IRUDP�DYDOLDGDV SRU�'6&�SDUD�REWHU�D�FRUUHVSRQGHQWH�WHPSHUDWXUD�GH�WUDQVLomR�
YtWUHD��$�ILJXUD������PRVWUD�D�VHJXQGD�YDUUHGXUD�GD�DQDOLVH�GH�'6&�FRP�D�7J
FRUUHVSRQGHQWH�GH�FDGD�PLVWXUD��2�PRWLYR�GD�H[FOXVmR�GD�SULPHLUD�YDUUHGXUD�H�
D� SUHVHQoD� GH� XPD� DOWD� TXDQWLGDGH� GH� YROiWHLV�� FRPR UHDJHQWHV�� iJXD� RX�
ROLJ{PHURV� GH� SHTXHQR� WDPDQKR RV� TXDLV� GLILFXOWDP� D� REWHQomR� GD� 7J�

)LJXUD������� &XUYDV� GH� '6&� SDUD� WRGRV� RV� SROtPHURV� ILQDLV�&RQGLo}HV�
H[SHULPHQWDLV�� 2� PDWHULDO� IRL� VXEPHWLGR� D� GRLV� FLFORV� GH�
WHPSHUDWXUD�� DPERV� GHVGH� ���� DWp� ����&� D� XPD� UD]mR� GH�
DTXHFLPHQWR�GH����&�PLQ�� VRE� IOX[R�GH�QLWURJrQLR�GH���P/�
PLQ��� )RQWH��(ODERUDGD�SHOR�$XWRU�

$V�GLIHUHQWHV�7J SDUD�FDGD�XPD�GDV�UHGHV�SROLPpULFDV�ILQDLV�VmR�
DSUHVHQWDGDV�QD�WDEHOD������



��

$�7J GRV�SROtPHURV�YDULRX�GH������D������&�H��GHSHQGHQGR�GR�UHDJHQWH�
XWLOL]DGR�DXPHQWRX�QD�VHJXLQWH�VHT�rQFLD��iFLGR�VXFFtQLFR��iFLGR��JOXWiULFR��
iFLGR�DGtSLFR��iFLGR�FtWULFR��DQLGULGR�PDOHLFR�H DQLGULGR�IWiOLFR�

7DEHOD������ 5HVXOWDGRV�GRV�HQVDLRV�GH�'6&�SDUD�RV�SROtPHURV�VLQWHWL]DGRV�

)RQWH��(ODERUDGD�SHOR�$XWRU�

2� SROtPHUR� D� EDVH� GH� iFLGR� FtWULFR� DSUHVHQWRX� j� PHQRU� UHVLVWrQFLD� D�
GHJUDGDomR� HQWUHWDQWR�� DSUHVHQWRX� j� PDLRU� 7J HP� UHODomR� jV� RXWUDV� UHGHV�
SROLPpULFDV�GH�iFLGRV�FDUER[tOLFRV��$�7J GH����&�SDUD�R�SROtPHUR�GH�JOLFHURO�H�
DFLGR� FtWULFR� SRGH� VHU� FRPSDUDGD� FRP� D� 7J GH� ���&� REWLGD� SRU� %ULRXGH� H�
FRODERUDGRUHV SDUD�D�PHVPD�PLVWXUD� 2�DXWRU�H[SOLFD�TXH�D�SREUH�UHVLVWrQFLD�D�
GHJUDGDomR�D�H�DWULEXtGD�QD�IDFLOLGDGH�GH�VRIUHU�KLGUROLVH�SHOR�DFLGR�FtWULFR�R�TXH�
UHYHUWH�j UHDomR�GH�SROLPHUL]DomR�H�IDFLOLWD�D�GHFRPSRVLomR��$�HOHYDGD�7J GR�
SROtPHUR�IRL�DWULEXtGD�QD PXOWL�IXQFLRQDOLGDGH�GDV�PROpFXODV�GH�JOLFHURO�H�DFLGR�
FtWULFR�TXH�SHUPLWHP�D IRUPDomR�GH�XPD�UHGH�WULGLPHQVLRQDO�UtJLGD�H�YROXPRVD�

$�SUHVHQoD�GH�PDLV�XPD�PROpFXOD�GH�iJXD�QD�IRUPDomR�GH�SROLpVWHUHV�
FRP�iFLGRV�GLFDUER[LOtFRV�DR�LQYpV�GH�VHXV�DQLGULGRV�OHYD�j�IRUPDomR�GH�XPD�
UHGH�FRP�PDLV�IOH[LELOLGDGH��UHVXOWDGR�FRQILUPDGR�SHOD�GLIHUHQoD�GH�WJ�HQWUH�RV�
DQLGULGRV� H� RV� iFLGRV� GLFDUER[tOLFRV�� UHVXOWDGRV VLPLODUHV� DRV� REWLGRV� SRU�
-DVLQVND H�FRODERUDGRUHV >��@��



��

��� (QVDLRV�GH�WUDomR
2V�JUiILFRV�GDV�FXUYDV�GH�WHQVmR�GHIRUPDomR�SDUD�RV�SROtPHURV ILQDLV

VmR�DSUHVHQWDGRV�QD�ILJXUD������

)LJXUD������� 'LDJUDPD�HVTXHPiWLFR�GDV�&XUYDV�GH�7HQVmR�'HIRUPDomR�
SDUD�WRGRV�RV�SROtPHURV�VLQWHWL]DGRV� )RQWH��(ODERUDGD�SHOR�
$XWRU�

2V� UHVXOWDGRV� GH� UHVLVWrQFLD� D� WUDomR�� PRGXOR� GH� HODVWLFLGDGH� H�
GHIRUPDo}HV QD�UXSWXUD�VmR�DSUHVHQWDGRV�QD�WDEHOD������e LPSRUWDQWH�GHVWDFDU�
TXH�RV�HQVDLRV�GH�WUDomR�QmR�VHJXLUDP�H[DWDPHQWH�D�QRUPD�$670�'����GHYLGR�
D� LUUHJXODULGDGHV SUHVHQWHV QRV� FRUSRV� GH� SURYD�� 'H� WRGDV� DV� UHDo}HV�
SROLPpULFDV�VLQWHWL]DGDV� QHQKXP�GRV�SURGXWRV�ILQDLV� ILFRX� LVHQWR�GD�SUHVHQoD�
GH�EROKDV��2XWUR�IDWRU�TXH�LPSHGLX�D�H[HFXomR�GD�QRUPD�IRL�D�LUUHJXODULGDGH�GR�
FRUSR� GH� SURYD�� WDLV� FRPR� UHEDUEDV� QDV� ERUGDV� H� GLIHUHQWHV� HVSHVVXUDV� GH�



��

FRUSRV�GH�SURYD��,QGHSHQGHQWHPHQWH GHVWHV�IDWRUHV� QmR�IRUDP�LPSHGLWLYRV�SDUD�
RV� HQVDLRV� PHFkQLFRV� VHUHP� H[HFXWDGRV HP� WRGDV� DV� UHGHV� SROLPpULFDV�
VLQWHWL]DGDV�

7DEHOD������ 5HVXOWDGRV�GRV�HQVDLRV�GH�7UDomR�SDUD�RV�SROtPHURV�VLQWHWL]DGRV�

)RQWH��(ODERUDGD�SHOR�$XWRU�

%RUUDFKDV� FRPHUFLDLV� FRPR� SROLLVRSUHQR� QDWXUDO� 15� DSUHVHQWD�
GHIRUPDo}HV�QD�UXSWXUD�HQWUH�����H����� ���� 2V�SROtPHURV�D�EDVH�GH�iFLGRV�
GLFDUER[tOLFRV� DSUHVHQWDUDP� XPD� HODVWLFLGDGH� VLPLODU� DR� GDV ERUUDFKDV�� FRP��
YDORUHV�GH�GHIRUPDomR�QD�UXSWXUD�HQWUH ����H�������

2V� SROtPHURV� VLQWHWL]DGRV� D� EDVH� GH� DQLGULGRV� DSUHVHQWDUDP�
SURSULHGDGHV�VHPHOKDQWHV�DRV SROtPHURV�GH�FRPSRUWDPHQWR�SOiVWLFR��FRPR R
SROLHWLOHQR�GH�EDL[D�GHQVLGDGH��2V�PyGXORV�GH�HODVWLFLGDGH�GRV�SROtPHURV�D�EDVH�
GH� JOLFHURO� FRP�DQLGUR IWiOLFR H� DQLGULGR�PDOHLFR� IRUDP�GH� ������ H� �����*3D
UHVSHFWLYDPHQWH��(VWHV�YDORUHV�VH�HQFRQWUDP�SHUWR�GR�PRGXOR�GH�HODVWLFLGDGH�
GR SROLHWLOHQR�GH�EDL[D�GHQVLGDGH�R�TXDO�YDULD�QD�OLWHUDWXUD�HQWUH������H�����*3D�
����

'H� WRGRV� RV� FRUSRV� GH� SURYD� VLQWHWL]DGRV� GXUDQWH� R� WUDEDOKR�� IRUDP�
VHOHFLRQDGRV�RV�GRLV�TXH�DSUHVHQWDUDP�D PDLRU�H�PHQRU�TXDQWLGDGH GH�EROKDV
SDUD�GHPRQVWUDU�YLVXDOPHQWH�D� LUUHJXODULGDGH�GRV�FRUSRV�GH�SURYD��$�PLVWXUD�
TXH�YLVXDOPHQWH�SURGX]�D�PDLRU�TXDQWLGDGH�GH�EROKDV�H�D�PLVWXUD�HQWUH�JOLFHURO�
H�iFLGR FtWULFR��HQTXDQWR�D�PLVWXUD�HQWUH�JOLFHURO�H�DQLGULGR�IWiOLFR�JHUD�D�PHQRU�



��

TXDQWLGDGH��$�ILJXUD������PRVWUD�R�FRUSR�GH�SURYD�REWLGR�GD�UHDomR�GH�JOLFHURO�H�
iFLGR�FtWULFR H�JOLFHURO�H�DQLGULGR�IWiOLFR��

)LJXUD������� &RUSRV�GH�SURYD�GRV�SROtPHURV�2EVHUYDP�VH�FRUSRV�GH�SURYD�
GRV� SROtPHURV� GH� JOLFHURO� FRP� iFLGR� FtWULFR� �WUDQVSDUHQWH�� H�
DQLGULGR� IWiOLFR� �DPDUHOR�� UHVSHFWLYDPHQWH�� PRVWUDQGR� D�
SUHVHQoD� GH� EROKDV� H� LUUHJXODULGDGHV� QRV� FRUSRV� GH� SURYD�
REWLGRV� )RQWH��(ODERUDGD�SHOR�$XWRU�

��� (QVDLRV�GH�'XUH]D
3DUD�RV�HQVDLRV�GH�GXUH]D� RXWUR�PROGH� IRL� XWLOL]DGR��R�TXDO�GHVORFD�D�

SUHVHQoD�GH�EROKDV�H�SHUPLWH�D�REWHQomR�GH�XPD�VXSHUItFLH�OLVD PHQRV LUUHJXODU��
$V� VXSHUItFLHV� GRV� FRUSRV� GH� SURYD� GH� GXUH]D� DSUHVHQWDUDP� XP� IRUPDWR�
F{QFDYR��,VWR�QmR�SHUPLWLX�D�REWHQomR�GH�GXUH]D�H[DWDPHQWH�VHJXQGR�D�QRUPD�
$670�'���� TXH�UHTXHUH�XPD�VXSHUItFLH�OLVD�H�KRUL]RQWDO�SDUD�R�HQVDLR��$SHVDU�
GHVWD� GLILFXOGDGH� HQFRQWUDGD�� D� 'XUH]D� 6KRUH� '� IRL� REWLGD SDUD� WRGRV� RV�
SROtPHURV� VLQWHWL]DGRV�� $V� DPRVWUDV� SROLPpULFDV� IRUDP� VXEPHWLGDV� D� ���



��

PHGLo}HV�GH�GXUH]D�FDGD��H�RV�UHVXOWDGRV�REWLGRV�VmR DSUHVHQWDGRV QD�WDEHOD�
�����

7DEHOD������ 5HVXOWDGRV�GRV�HQVDLRV�GH�'XUH]D�SDUD�RV�SROtPHURV�VLQWHWL]DGRV�

)RQWH��(ODERUDGD�SHOR�$XWRU�

$�'XUH]D�GRV�SROtPHURV�YDULRX�GH������DWp�����H��GHSHQGHQGR�GR�UHDJHQWH�
XWLOL]DGR� DXPHQWRX� QD� VHJXLQWH� VHTXrQFLD�� iFLGR� VXFFtQLFR�� iFLGR�� JOXWiULFR��
iFLGR�DGtSLFR��iFLGR�FtWULFR��DQLGULGR�PDOHLFR�H�DQLGULGR�IWiOLFR��

$�VHTXrQFLD H[LELGD�SHOD�GXUH]D�6KRUH�p�FRQVLVWHQWH�FRP�RV�UHVXOWDGRV�
REWLGRV� SDUD� 7J�� H� WDPEpP� FRP� DV� UHDWLYLGDGHV� H� HQHUJLD� GH� DWLYDomR� GR�
VLVWHPD��4XDQWR�PHQRU�D�HQHUJLD�GH�DWLYDomR��PDLRU�IRL�D�UHDWLYLGDGH�GR�VLVWHPD��
IRUPDQGR�SROtPHURV�FRP�PDLRU�GXUH]D�

��� (VSHFWURVFRSLD�GH�,QIUDYHUPHOKR�FRP�WUDQVIRUPDGD�GH�)RXULHU��)7�,5��
5HGHV�3ROLPpULFDV�)LQDLV

2V�UHDJHQWHV�XWLOL]DGRV�QD�VtQWHVH�GDV�UHGHV�SROLPpULFDV�ILQDLV�IRUDP�DQDOLVDGRV�
SRU�LQIUDYHUPHOKR��XWLOL]DQGR SDVWLOKDV�GH�.%U��$�ILJXUD������PRVWUD�RV�HVSHFWURV�
REWLGRV�SDUD�WRGRV�RV�UHDJHQWHV�



��

)LJXUD������� )7�,5� GRV� UHDJHQWHV� XWLOL]DGRV� QDV� UHDo}HV� GH�
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)LJXUD $�� &XUYDV�GH��D��7*�'7*�GH�PLVWXUD�GH�JOLFHURO�FRP�iFLGR�VXFFtQLFR��
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