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&DStWXOR�,,�

(ODVWyPHURV�

����5HVXPR�+LVWyULFR�

$�ERUUDFKD�QDWXUDO��UHWLUDGD�GD�iUYRUH�+HYHD�%UDVLOLHQVLV��)LJXUD�������HUD�FRQKHFLGD�

SHORV� LQGtJHQDV�GR�FRQWLQHQWH�DPHULFDQR�PXLWR�DQWHV�GD�FKHJDGD�GRV�H[SORUDGRUHV�

HXURSHXV��2�SULPHLUR� HVWXGR� FLHQWtILFR�GD�ERUUDFKD� IRL� HIHFWXDGR�SRU�&KDUOHV�GH� OD�

&RQGDPLQH��GXUDQWH�D�VXD�YLDJHP�DR�3HU~�QR�DQR�������

,QLFLDOPHQWH�D�ERUUDFKD�IRL�XWLOL]DGD�FRPR�DSDJDGRU��XVR�TXH�SHUVLVWH�KRMH�HP�GLD��

(P�������D�LQG~VWULD�,QJOHVD�SURGX]LX�ILEUDV�GH�ERUUDFKD�QD�WHQWDWLYD�GH�DV�XWLOL]DU�

QR�IDEULFR�GH�DFHVVyULRV�SDUD�YHVWXiULR��

(P������ IRL� FULDGD� D� IiEULFD� GH�5RVEXUJ� HP�:DVKLQJWRQ�QRV� (8$��QR� HQWDQWR�� RV�

SURGXWRV� IHLWRV� GH� ERUUDFKD� QmR� YXOFDQL]DGD� HUDP� DIHFWDGRV� SHOR� WHPSR� IULR��

GHL[DQGR�RV�IUiJHLV�H�FRP�WHQGrQFLD�SDUD�VH�FRODUHP�QD�SUHVHQoD�GR�VRO��IDFWRV�TXH�

GHVHQFRUDMDUDP�RV�FRQVXPLGRUHV���

�D�� �E��

)LJXUD�����±��D��3ODQWDomR�GH�iUYRUHV�GD�ERUUDFKD��+HYHD�EUDVLOLHQVLV���E��5HPRomR�

GH�OiWH[��VXVSHQVmR�DTXRVD�GH�SDUWtFXODV�GH�ERUUDFKD��GD�iUYRUH�GD�ERUUDFKD��

$SyV�XP� ORQJR�SHUtRGR�GH�WHPSR�D� WHQWDU�PHOKRUDU�DV�FDUDFWHUtVWLFDV�GD�ERUUDFKD��

QR� DQR� ������ &KDUOHV� *RRG\HDU� GHVFREULX� DFLGHQWDOPHQWH� R� SURFHVVR� GH�

YXOFDQL]DomR��DR�DTXHFHU�HP�VLPXOWkQHR�D�ERUUDFKD�FRP�HQ[RIUH�H�FDUERQDWR�EiVLFR�

GH�FKXPER��2�SURFHVVR�TXtPLFR�DWUDYpV�GR�TXDO�VH�FULDP�OLJDo}HV�FUX]DGDV�HQWUH�DV�

PROpFXODV� GH� XP� HVODVWyPHUR�� XWLOL]DQGR� HQ[RIUH� RX� RXWUDV� VXEVWkQFLDV� TXH� R�

FRQWHQKDP��GHVLJQD�VH�SRU�YXOFDQL]DomR��1D�LQG~VWULD�GD�ERUUDFKD��XWLOL]D�VH�R�WHUPR�

³FXUD´� TXDQGR� DV� ERUUDFKDV� UHDJHP� FRP� RXWUDV� VXEVWkQFLDV� TXH� QmR� VHMDP�



��

FRQVWLWXtGDV�SRU�HQ[RIUH��QR�HQWDQWR��H�QD�PDLRU�SDUWH�GDV�YH]HV��XWLOL]DP�VH�DPERV�

RV� WHUPRV� GH� IRUPD� LGrQWLFD�� $� YXOFDQL]DomR� p� UHVSRQViYHO� SHOD� IRUPDomR� GH� XPD�

HVWUXWXUD� WULGLPHQVLRQDO� D� SDUWLU� GH� XP� SROtPHUR� OLQHDU�� WHQGR� FRPR� EDVH� XPD�

UHDFomR� TXtPLFD� RX� ItVLFD� �)LJXUD� ������ $� IRUPDomR� GHVWD� HVWUXWXUD� p� XPD� GDV�

FRQVLo}HV� HVVHQFLDLV� SDUD� SRVVLELOLWDU� DV� SURSULHGDGHV� HODVWRPpULFDV� QDV� ERUUDFKDV�
>�@�

$� YXOFDQL]DomR� SURSRUFLRQD� OLJDo}HV� FRYDOHQWHV� PXLWR� IRUWHV�� GH� WDO� IRUPD� TXH� R�

HODVWyPHUR� VH� WRUQD� LQVRO~YHO� H� LPSRVVtYHO� GH� VHU� IXQGLGR�� RX� VHMD�� EDVWDQWH�PDLV�

UHVLVWHQWH�� &RQVHTXHQWHPHQWH�� R� VHX� SURFHVVR� GH� GHWHULRUDomR� WRUQD�VH�

VLJQLILFDWLYDPHQWH�PDLV� OHQWR��SRGHQGR��QR�HQWDQWR��VHU�DFHOHUDGR�SHOD�H[SRVLomR�j�

UDGLDomR�XOWUDYLROHWD��

)LJXUD�����±�([HPSOR�HVTXHPiWLFR�GD�HVWUXWXUD�PROHFXODU�GH�XPD�HODVWyPHUR�DSyV�

YXOFDQL]DomR��2V�SRQWRV�D�SUHWR�H[HPSOLILFDP�DV� OLJDo}HV�TXtPLFDV�HQWUH�PROpFXODV�

RULJLQDGDV�SHOD�FXUD��

(QWUH� ����� H� ������ %RXFKDUGW� GHVFREULX� FRPR� SROLPHUL]DU� LVRSUHQR� �FRPSRVWR�

RUJkQLFR� Wy[LFR� XWLOL]DGR� FRPR� PRQyPHUR��� REWHQGR� DVVLP� SURGXWRV� FRP�

SURSULHGDGHV�VLPLODUHV�jV�GD�ERUUDFKD��

2V� SULPHLURV� SQHXV� GH� ELFLFOHWD� GDWDP� GH� ������ H� HP� ����� D� 0LFKHOLQ� WHYH� D�

DXGDFLRVD� LGHLD�GH�DGDSWDU� R�SQHX�DR�DXWRPyYHO��'HVGH�HQWmR�� D�ERUUDFKD�REWHYH�

XPD�H[WUDRUGLQiULD�SRVLomR�QR�PHUFDGR�JOREDO��

'H� UHIHULU� TXH� DQWHV� GD� ERUUDFKD� VHU� FRQKHFLGD�� D� ~QLFD� IRUPD� GH� YHGDU� XPD�

SHTXHQD�IROJD�QXPD�PiTXLQD�URWDWLYD��RX�DVVHJXUDU�TXH�R�FRPEXVWtYHO�XWLOL]DGR�SDUD�

DFFLRQDU�HVVD�PiTXLQD�WLYHVVH�R�PtQLPR�GH�IXJDV��HUD�XWLOL]DQGR�FRXUR�HQVRSDGR�HP�

yOHR�� e� FODUR� TXH� HVWD� VROXomR� Vy� HUD� DFHLWiYHO� SDUD� SUHVV}HV� PRGHUDGDV�� SRLV� D�

SDUWLU� GH� GHWHUPLQDGR� SRQWR�� RV� SURMHFWLVWDV� WLQKDP� XP� FRPSURPLVVR� HQWUH�

FRPSDFWDU�PDLV� R� FRXUR� RX� HQIUHQWDU� IXJDV�PDLRUHV�� $� ERUUDFKD� YXOFDQL]DGD� YHLR�

RIHUHFHU�D�VROXomR�LGHDO��(VWH�PDWHULDO�SHUPLWLD�TXH�RV�HQJHQKHLURV�R�PROGDVVHP�H�

DGDSWDVVHP� D� IRUPDV� H� GLPHQV}HV� SUHFLVDV�� VHQGR� DLQGD� FDSD]� GH� VRIUHU� JUDQGHV�

GHIRUPDo}HV� H� UHFXSHUDU� UDSLGDPHQWH� D� IRUPD� RULJLQDO� ORJR� TXH� D� FDUJD� IRVVH�
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UHPRYLGD��(VWDV�SURSULHGDGHV��FRPELQDGDV�FRP�D�ERD�GXUDELOLGDGH�H�D�QmR�DGHUrQFLD�

D�VXSHUItFLHV��FRQVWLWXtDP�RV�UHTXLVLWRV�IXQGDPHQWDLV�SDUD�XPD�YHGDomR�HILFLHQWH>��@��

8PD�YDVWD�JDPD�GH�ERUUDFKDV�VLQWpWLFDV��HODVWyPHURV��WHP�VLGR�GHVHQYROYLGD�GHVGH�

D� VXD� SULPHLUD� GHVFREHUWD�� &RPR� HUDP� QHFHVViULRV� JUDQGHV� LQYHVWLPHQWRV� SDUD�

GHVHQYROYHU�HVWD�YDULHGDGH��D�WHFQRORJLD�GH�SURGXomR�ILFRX�IRUWHPHQWH�FRQFHQWUDGD�

HP�HPSUHVDV�WDLV�FRPR�D�'XSRQW��%D\HU��6KHOO��%DVI��*RRG\HDU��)LUHVWRQH��0LFKHOLQ��

(QL&KHP��'RZ�H�([[RQ��

����2�TXH�p�XP�HODVWyPHUR"�

2V� HODVWyPHURV� VmR� SROtPHURV� TXH� DSUHVHQWDP� XP� FRPSRUWDPHQWR� PHFkQLFR�

VHPHOKDQWH�DR�GD�ERUUDFKD�YXOFDQL]DGD��(VVH�FRPSRUWDPHQWR�p�REVHUYDGR�SDUD�XP�

GHWHUPLQDGR� LQWHUYDOR� GH� WHPSHUDWXUDV� RX�� GH� IRUPD� PDLV� ULJRURVD�� XP� GDGR�

LQWHUYDOR�GH�WHPSHUDWXUDV�H�WHPSR���

$V�SULQFLSDLV�FDUDFWHUtVWLFDV�SUHWHQGLGDV�VmR�DV�VHJXLQWHV���

��)OH[LELOLGDGH��R�PyGXOR�GH�<RXQJ��(��H�R�PyGXOR�GH�GLVWRUomR��*��VmR�JHUDOPHQWH�

GD�RUGHP�GH�JUDQGH]D�GH�����D����03D���

�� 'HIRUPDELOLGDGH�� GHYH� VXSRUWDU� GHIRUPDo}HV� PXLWR� HOHYDGDV� VHP� UXSWXUD�� 2�

DORQJDPHQWR� j� UXSWXUD� DSUHVHQWD� YDORUHV� VXEVWDQFLDOPHQWH� HOHYDGRV� �����������

SRGHQGR�PHVPR�DWLQJLU�YDORUHV�LJXDLV�RX�VXSHULRUHV�D��������

�� 5HVLOLrQFLD�� � GHYH� VHU� FDSD]� GH� UHFXSHUDU� TXDVH� WRWDOPHQWH� D� VXD� IRUPD� LQLFLDO��

GHSRLV� GH� VXEPHWLGR� D� XPD� GHIRUPDomR� UHODWLYDPHQWH� HOHYDGD�� GXUDQWH� XP� GDGR�

LQWHUYDOR� GH� WHPSR�� $� UHVLOLrQFLD� p� R� TXRFLHQWH� HQWUH� D� HQHUJLD� UHVWLWXtGD� SHOR�

HODVWyPHUR� DR� UHFXSHUDU� D� IRUPD� LQLFLDO� H� D� HQHUJLD� XWLOL]DGD� SDUD� R� GHIRUPDU�

�HQHUJLD�GH�GHIRUPDomR����

$� SURGXomR� GH� XP� HODVWyPHUR� HIHFWXD�VH� DWUDYpV� GD� IRUPDomR� GH� XPD� UHGH�

WULGLPHQVLRQDO� �UHWLFXODomR�� GH� FDGHLDV� SROLPpULFDV� �FRQMXQWR� RUGHQDGR� GH�

PRQyPHURV���FRP�XP�JUDX�GH�UHWLFXODomR�VXSHULRU�D�XP�GDGR�YDORU�FUtWLFR��R�JUDX�GH�

UHWLFXODomR� QR� SRQWR� JHO� �HVWDGR� QR� TXDO� R� OtTXLGR� FRPHoD� D� H[LELU� SURSULHGDGHV�

SVHXGRHOiVWLFDV� FRP� XP� DXPHQWR� GH� YLVFRVLGDGH��� 8P� HODVWyPHUR� p� XP� VyOLGR�

SROLPpULFR�VXILFLHQWHPHQWH�UHWLFXODGR��$�UHWLFXODomR�WHP�TXH�VHU�VXILFLHQWH�SDUD�TXH�

R� PDWHULDO� VH� FRPSRUWH� FRPR� XP� VyOLGR� YLVFRHOiVWLFR�� LVWR� p�� TXH� R� PyGXOR� GH�

HTXLOtEULR�QmR�VHMD�QXOR��FDVR�FRQWUiULR�WUDWDU�VH�i�GH�XP�OtTXLGR�YLVFRHOiVWLFR�H�QmR�

GH� XP� HODVWyPHUR�� $V� FDGHLDV� PROHFXODUHV� FRQVHUYDP� DVVLP� XPD� DFHQWXDGD�

PRELOLGDGH�j�HVFDOD� ORFDO�� LVWR�p��SDUD�GLVWkQFLDV�LQIHULRUHV�j�GLVWkQFLD�FDUDFWHUtVWLFD�

HQWUH�SRQWRV�GH� UHWLFXODomR�FRQVHFXWLYRV��1RV�FDVRV�HP�TXH�D� UHWLFXODomR�VHMD� WmR�

LQWHQVD�TXH�D�PRELOLGDGH�ORFDO�GRV�PRQyPHURV�VHMD�VXEVWDQFLDOPHQWH�LQLELGD��HQWmR�

WUDWDU�VH�i�GH�XP�WHUPRHQGXUHFtYHO���
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2�LQWHUYDOR�GH�WHPSHUDWXUD�HP�TXH�VH�YHULILFD�R�FRPSRUWDPHQWR�KLSHUHOiVWLFR�YDULD�

HQWUH� XP�YDORU�PtQLPR�GH� UHIHUrQFLD�� XP�SRXFR� DFLPD�GD� WUDQVLomR� YtWUHD�� H� XPD�

RXWUD�WHPSHUDWXUD�GH�UHIHUrQFLD�HP�TXH�FHVVD�D�HILFiFLD�GD�UHWLFXODomR��$�GLPLQXLomR�

GD�HILFiFLD�SRGH�WHU�RULJHP�QD�UXSWXUD�GDV�FDGHLDV�SROLPpULFDV�GHYLGR�D�XP�TXDOTXHU�

PHFDQLVPR� GH� GHJUDGDomR�� RX� SRU� GHVWUXLomR� GRV� SUySULRV� SRQWRV� GH� UHWLFXODomR��

UHVXOWDQWH�GH�SURFHVVRV�GLYHUVRV�GH�QDWXUH]D�TXtPLFD�RX�ItVLFD��

����3URSULHGDGHV�ItVLFDV�H�WHUPRHOiVWLFDV��

$� FDUDFWHUtVWLFD�PDLV� LPSRUWDQWH� GH� XP� HODVWyPHUR� p�� VHP� G~YLGD�� D� VXD� HOHYDGD�

FDSDFLGDGH�GH�GHIRUPDomR��PHVPR�VRE�D�DFomR�GH�EDL[DV�WHQV}HV��)LJXUD��������

�)LJXUD� ���� ±� 'DGRV� H[SHULPHQWDLV>��@� GH� WUrV� GLIHUHQWHV� HQVDLRV� GD� %RUUDFKD�

1DWXUDO��

3HOR�JUiILFR�YHULILFD�VH�TXH�D�FXUYD�p�QmR�OLQHDU��H�SRUWDQWR�QmR�p�SRVVtYHO�GHILQLU�R�

PyGXOR�GH�<RXQJ� �(��GR�PDWHULDO� H[FHSWR�QD� UHJLmR�GH�EDL[D� H[WHQVmR��$� HOHYDGD�

FDSDFLGDGH� GH� GHIRUPDomR� H� EDL[R� PyGXOR� GH� HODVWLFLGDGH�� VmR� R� RSRVWR� GDV�

SURSULHGDGHV� GH� XP� PHWDO�� DVVLP� p� SRVVtYHO� GLVWLQJXLU� GRLV� FRPSRUWDPHQWRV�

HOiVWLFRV��

���(ODVWLFLGDGH�HQHUJpWLFD�±�2�PDWHULDO�DSUHVHQWD�HOHYDGD�UHVLVWrQFLD�j�GHIRUPDomR��

FRP�WHQV}HV�HOHYDGDV�D�SURYRFDUHP�SHTXHQRV�GHVORFDPHQWRV��(VWH�FRPSRUWDPHQWR�

p�GHWHFWDGR�HP�VLVWHPDV�FULVWDOLQRV��R�PyGXOR�GH�HODVWLFLGDGH��(��p�HOHYDGR��

��� (ODVWLFLGDGH� HQWUySLFD� ±� 3HTXHQDV� WHQV}HV� SURYRFDP� JUDQGHV� GHIRUPDo}HV�

UHYHUVtYHLV��(VWH�FRPSRUWDPHQWR�SRGH�VHU�YLVWR�HP�JDVHV�H�SROtPHURV��R�PyGXOR�GH�

HODVWLFLGDGH��(��p�EDL[R��
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1R� SULPHLUR� FDVR�� RV� iWRPRV� HVWmR� GLVSRVWRV� GH� IRUPD� UHJXODU� H� H[HUFHP� IRUWHV�

LQWHUDFo}HV� HQWUH� VL�� $VVLP�� TXDQGR� VH� DSOLFD� XPD� IRUoD� H[WHUQD�� HVWD� WHP� TXH�

VXSHUDU�DV� LQWHUDFo}HV� LQWHUPROHFXODUHV��$�HODVWLFLGDGH�p�HQHUJpWLFD�SRU�QDWXUH]D�H�

GDt� UHVXOWDP� DOWRV� YDORUHV� GH� (�� 1R� VHJXQGR� FDVR�� D� HVWUXWXUD�PROHFXODU� p� PXLWR�

GLIHUHQWH� GD� GR� SULPHLUR�� QD�PHGLGD� HP� TXH� DV�PROpFXODV� GH� XP� HODVWyPHUR� VmR�

GLVSRVWDV� GH� IRUPD� PXLWR� LUUHJXODU� H� DOHDWyULD� �)LJXUD� ������ $V� IRUoDV�

LQWHUPROHFXODUHV� VmR�PXLWR� LQIHULRUHV� H� D� HODVWLFLGDGH� p� GH� QDWXUH]D� HQWUySLFD�� RX�

VHMD�� TXDQGR� H[LVWH� GHIRUPDomR� RFRUUH� WDPEpP� XPD� YDULDomR� QD� HQWURSLD� GR�

VLVWHPD��PDLV�FRQFUHWDPHQWH�XPD�GLPLQXLomR�GD�HQWURSLD��

)LJXUD�����±�([HPSOR�GD�HVWUXWXUD�PROHFXODU�GD�ERUUDFKD�QmR�YXOFDQL]DGD��

$�UHVSRVWD�PHFkQLFD�GRV�HODVWyPHURV�DSUHVHQWD�YiULDV�FDUDFWHUtVWLFDV�LQWHUHVVDQWHV��

3RU�H[HPSOR��GXUDQWH�RV�SULPHLURV�FLFORV�GH�FDUJD�H�GHVFDUJD�R�HODVWyPHUR�VRIUH�XP�

VLJQLILFDWLYR� DPDFLDPHQWR� H�� DR� ILP� GH� XP� GHWHUPLQDGR� Q~PHUR� GH� FLFORV�� D� VXD�

UHVSRVWD� WRUQD�VH� UHSHWLWLYD��(VWH�DPDFLDPHQWR�GR�HODVWyPHUR�p�FDUDFWHUL]DGR�SHOD�

GLPLQXLomR�GD�IRUoD�QHFHVViULD�j�VXD�GHIRUPDomR�SDUD�R�PHVPR�QtYHO�GH�H[WHQVmR��

(VWH� IHQyPHQR� p� FRQKHFLGR� FRPR� (IHLWR� GH� 0XOOLQV�� 1D� ILJXUD� ����� HVWmR�

UHSUHVHQWDGRV� TXDWUR� FLFORV� FRQWtQXRV� GH� FDUJD�GHVFDUJD� TXH� H[HPSOLILFDP� HVWH�

FRPSRUWDPHQWR�� e� SRVVtYHO� YHULILFDU� TXH� D� WHQVmR�� SDUD� R� PHVPR� QtYHO� GH�

GHIRUPDomR��GLPLQXL�GH�FLFOR�SDUD�FLFOR���

'H� UHIHULU� DLQGD� TXH� RV� HODVWyPHURV� VmR� H[WUHPDPHQWH� VHQVtYHLV� j� GHIRUPDomR�

Pi[LPD�VRIULGD��LVWR�p��GHSRLV�GH�WHU�DWLQJLGR�XP�HVWDGR�GH�HTXLOtEULR�DSyV�FDUJDV�H�

GHVFDUJDV� VXFHVVLYDV�� VH� VRIUHU� XPD� GHIRUPDomR� VXSHULRU�� R� VHX� FRPSRUWDPHQWR�

VHUi�D�FRQWLQXDomR�GD�IDVH�GH�FDUJD�GR�SULPHLUR�FLFOR���

$�KLVWHUHVH��YHULILFDGD�QD�IDVH�GH�GHVFDUJD��p�IUXWR�GD�YLVFRHODVWLFLGDGH�SUHVHQWH�QR�

HODVWyPHUR�H�p�SURSRUFLRQDO�DR�QtYHO�Pi[LPR�GH�H[WHQVmR�VRIULGR��
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�)LJXUD� ���� ±� &RPSRUWDPHQWR� WHQVmR�H[WHQVmR� REWLGR� D� SDUWLU� GH� FLFORV�

FRQVHFXWLYRV�GH�FRPSUHVVmR�XQLD[LDO��XWLOL]DQGR�D�ERUUDFKD�GH�FORURSUHQR>��@��

2XWUR�DVSHFWR�LPSRUWDQWH�WHP�TXH�YHU�FRP�D�UHOD[DomR�GH�WHQV}HV��LVWR�p��TXDQGR�VH�

PDQWpP�R�QtYHO�GH�GHIRUPDomR��D�IRUoD�TXH�R�HODVWyPHUR�H[HUFH�SDUD�FRQWUDULDU�HVVD�

PHVPD� GHIRUPDomR� GLPLQXL� FRP� R� SDVVDU� GR� WHPSR� DWp� DWLQJLU� XP� HVWDGR� GH�

HTXLOtEULR� �)LJXUD� ������ $� UHOD[DomR� GH� WHQV}HV� p� GLUHFWDPHQWH� SURSRUFLRQDO� j�

GHIRUPDomR� VRIULGD� H� WDPEpP� j� YHORFLGDGH� GH� GHIRUPDomR>��@�� $� YHORFLGDGH� GH�

GHIRUPDomR�LQIOXHQFLD�R�FRPSRUWDPHQWR�GR�HODVWyPHUR�QD�PHGLGD�HP�TXH�D�WHQVmR�

DXPHQWD�FRP�R�DXPHQWR�GD�YHORFLGDGH���

�)LJXUD�����±�5HOD[DomR�GH� WHQV}HV�D�GLIHUHQWHV� YHORFLGDGHV�GH�GHIRUPDomR�� SDUD�D�

ERUUDFKD�GH�QLWULOR>��@��



��

3DUD� DOpP� GDV� SURSULHGDGHV� PHFkQLFDV� DSUHVHQWDGDV�� H[LVWHP� RXWUDV� XP� SRXFR�

PHQRV� FRQKHFLGDV�PDV� H[WUHPDPHQWH� LPSRUWDQWHV� GR� SRQWR� GH� YLVWD� FLHQWtILFR�� 2�

VHX� HVWXGR� GDWD� GR� LQtFLR� GR� VpFXOR� ;,;�� TXDQGR� *RXJK� ������� IH]� DV� VHJXLQWHV�

REVHUYDo}HV��

��� $R� DTXHFHU� R� HODVWyPHUR� QR� HVWDGR� GHIRUPDGR�� VRE� D� DFomR� GH� XPD� IRUoD�

FRQVWDQWH��HVWH�WHQGH�D�FRQWUDLU�QD�WHQWDWLYD�GH�UHFXSHUDU�D�VXD�IRUPD�LQLFLDO��

���2�HODVWyPHUR�OLEHUWD�FDORU�TXDQGR�GHIRUPDGR��

(VWDV� REVHUYDo}HV� IRUDP� FRQILUPDGDV� SRU� -RXOH� QR� DQR� ������ WRUQDQGR�VH�

FRQKHFLGDV� SRU� HIHLWRV� GH� *RXJK�-RXOH�� 3DUD� PHOKRU� H[SOLFDU� HVWHV� IHQyPHQRV�

WHUPRHOiVWLFRV� p� QHFHVViULR� GHVHQYROYHU� UHODo}HV� HQWUH� D� IRUoD�� GHIRUPDomR� H�

WHPSHUDWXUD�FRP�DV�TXDQWLGDGHV�WHUPRGLQkPLFDV�GH�HQHUJLD� LQWHUQD�H�HQWURSLD��$V�

UHODo}HV�VmR�REWLGDV�GLUHFWDPHQWH�GD����H����OHLV�GD�WHUPRGLQkPLFD>��@��'D�SULPHLUD�

OHL� GD� WHUPRGLQkPLFD� VDEH�VH� TXH� D� YDULDomR� GH� HQHUJLD� LQWHUQD� GH� TXDOTXHU�

SURFHVVR�p�GDGD�SRU�

G:G4GX ������

RQGH� G4� H� G:� VmR� UHVSHFWLYDPHQWH� D� YDULDomR� GH� FDORU� GR� VLVWHPD� H� R� WUDEDOKR�

UHDOL]DGR�VREUH�RX�SHOR�VLVWHPD��$�VHJXQGD�OHL�GHILQH�TXH�D�YDULDomR�GH�HQWURSLD�QXP�

SURFHVVR�UHYHUVtYHO�VHJXH�D�UHODomR�

G47G6 ������

RQGH�7�p�D�WHPSHUDWXUD�DEVROXWD�H�GV�D�YDULDomR�GH�HQWURSLD�GR�VLVWHPD��REWHQGR�VH�

SDUD�XP�SURFHVVR�UHYHUVtYHO�

G:7G6GX � ������

6DEHQGR� TXH� R� WUDEDOKR� p� LJXDO� D� XPD� IRUoD� YH]HV� XP� GHVORFDPHQWR�� p� SRVVtYHO�

HVFUHYHU�D�VHJXLQWH�LJXDOGDGH�

7G6GXIGO � ������

2QGH�GO� p� D� YDULDomR� GH� FRPSULPHQWR� VRE� D� DFomR� GD� IRUoD� I�� $� WHPSHUDWXUD� H� D�

YROXPH�FRQVWDQWH�WHP�VH�R�VHJXLQWH�

7�Y7�Y O
6

7
O
X

I ������

3RU� GHILQLomR�� RV� HODVWyPHURV� LGHDLV� VmR� FDUDFWHUL]DGRV� SHOD� FRQVWkQFLD� GD� VXD�

HQHUJLD�LQWHUQD��X���H�SRUWDQWR���

7�Y7�Y O
6

7I
O
X

� � ��������



���

$QDOLVDQGR�D�HTXDomR� ������� H� VDEHQGR�TXH�D�HQWURSLD�GLPLQXL� FRP�D�GHIRUPDomR��

SRGH�FRQFOXLU�VH�TXH�D�IRUoD�QHFHVViULD�SDUD�GHIRUPDU�XP�HODVWyPHUR�LGHDO�DXPHQWD�

FRP�D� VXELGD�GD� WHPSHUDWXUD��'H�QRWDU�TXH�XP�HODVWyPHUR�DQWHV�GH� WHU�TXDOTXHU�

FDUJD�DSOLFDGD�VH�HQFRQWUD�QXP�HVWDGR�GH�HQWURSLD�Pi[LPD��e�LQWHUHVVDQWH�YHULILFDU�

TXH� DR� DTXHFHU� XP� HODVWyPHUR� GHIRUPDGR�� HVWH� WHP� WHQGrQFLD� D� UHVWLWXLU� D� VXD�

IRUPD� LQLFLDO� ���� HIHLWR� GH� *RXJK�-RXOH��� SRLV� HOHYDQGR� D� WHPSHUDWXUD� GR� VLVWHPD�

RFRUUH�XP�DFUpVFLPR�GD�VXD�HQWURSLD��2����HIHLWR�GH�*RXJK�-RXOH�GHYH�VH�DR�IDFWR�

GD�HQHUJLD� LQWHUQD�GR�HODVWyPHUR�VHU�DSHQDV�FLQpWLFD�H�GHULYDU�GD�DJLWDomR�WpUPLFD�

GDV� PROpFXODV� TXH� FRQVWLWXHP� DV� FDGHLDV� PROHFXODUHV�� HVWD� HQHUJLD� p� IXQomR� GD�

WHPSHUDWXUD� H� LQGHSHQGHQWH� GR� HVWDGR� GH� GHIRUPDomR�� 8PD� YH]� TXH� D� HQHUJLD�

LQWHUQD�QmR�VH�DOWHUD��R�WUDEDOKR�UHDOL]DGR�SHODV�IRUoDV�DSOLFDGDV�GHYH�VHU�HTXLOLEUDGR�

SHOD�HPLVVmR�GH�XPD�TXDQWLGDGH�LGrQWLFD�GH�FDORU���

1R� HQWDQWR�� RV� HODVWyPHURV� UHDLV� VRIUHP� XPD� YDULDomR� GH� HQHUJLD� LQWHUQD�� $�

VLPSOLILFDomR�IHLWD�DFLPD�SRGH�VHU�MXVWLILFDGD�SDUD�GHIRUPDo}HV�PRGHUDGDV��PDV�QmR�

SDUD� SHTXHQDV� GHIRUPDo}HV�� RX� VHMD�� DEDL[R� GRV� ����GH�GHIRUPDomR��&RQWXGR�� D�

PDLRU�SDUWH�GD�YDULDomR�GH�HQHUJLD�LQWHUQD�SRGH�VHU�UHODFLRQDGD�FRP�D�YDULDomR�GH�

YROXPH��(VWD�YDULDomR�GH�YROXPH�p�IXQomR�GD�FRPSUHVVLELOLGDGH�GR�HODVWyPHUR�TXH�

SRGH�� QD� PDLRULD� GDV� YH]HV�� VHU� FRQVLGHUDGD� QXOD�� YLVWR� JUDQGH� SDUWH� GRV�

HODVWyPHURV�SRGHUHP�VHU�FRQVLGHUDGRV�LQFRPSUHVVtYHLV��

��� $�TXtPLFD�GR�HODVWyPHUR

'HYLGR�j�H[WHQVD�JDPD�GH�HODVWyPHURV�DFWXDOPHQWH�QR�PHUFDGR��QmR�VHULD�SRVVtYHO�

DQDOLVDU� FDGD� XP� GHOHV� LQGLYLGXDOPHQWH�� 1HVVH� VHQWLGR� DSUHVHQWDP�VH� GRLV� GRV�

HODVWyPHURV�PDLV� XWLOL]DGRV�QD� LQG~VWULD� DXWRPyYHO�� (VWHV� VmR�H[WUHPDPHQWH�~WHLV�

QDV�MXQWDV�GH�YHGDomR�GH�LQWHUFRROHUV��FRPR�WDPEpP�QRXWURV�WLSRV�GH�SURGXWRV�TXH�

UHTXHUHP�SURSULHGDGHV�VHPHOKDQWHV��$�HVFROKD�GHVWHV�GRLV�HODVWyPHURV��p�H[SOLFDGD�

XPD�YH]�TXH�SRVVXHP�H[FHOHQWHV�SURSULHGDGHV��QRPHDGDPHQWH�D�UHVLVWrQFLD�D�DOWDV�

WHPSHUDWXUDV�H�DR�PHLR�DPELHQWH�HP�TXH�VH�LQVHUHP��

������(ODVWyPHUR�GH�HWLOHQR�DFUtOLFR��$(0��

(WLOHQR�DFUtOLFR�p�R�WHUPR�XVDGR�SDUD�GHVFUHYHU�D�IDPtOLD�GRV�HODVWyPHURV�GH�DFUtOLFR�

TXH� IRUDP� LQWURGX]LGRV� FRPHUFLDOPHQWH��SHOD�HPSUHVD�'X3RQW��QR�DQR������VRE�R�

QRPH�FRPHUFLDO�9DPDF�� (VWHV�HODVWyPHURV�VmR�JHUDOPHQWH�XWLOL]DGRV�HP�DSOLFDo}HV�

TXH�UHTXHUHP�ERD�UHVLVWrQFLD�DRV�yOHRV�H�DR�FDORU��6mR�QRUPDOPHQWH�SUHIHULGRV�SRU�

SRVVXLUHP� XP� FXVWR� PDLV� EDL[R� UHODWLYDPHQWH� DR� VLOLFRQH� H� DRV� HODVWyPHURV� GH�

IOXRURFDUERQR�� 2� HWLOHQR� SUHVHQWH� QD� VXD� FRPSRVLomR� WHP� SRU� IXQomR� FRQIHULU�

UHVLVWrQFLD�jV�EDL[DV� WHPSHUDWXUDV��SRU�RXWUR� ODGR��R�PHWLO�DFULODWR�SURYLGrQFLD�XP�

JUDX� GH� UHVLVWrQFLD� FRQVLGHUiYHO� DRV� yOHRV�� )LQDOPHQWH�� HVWH� HODVWyPHUR� �HWLOHQR�



���

DFUtOLFR�� DR� VHU� DOWDPHQWH� VDWXUDGR� p� WDPEpP� DOWDPHQWH� UHVLVWHQWH� DR� R]RQR� H� jV�

FRQGLo}HV�DWPRVIpULFDV���

(VWHV�HODVWyPHURV�VmR�LQGLFDGRV�SDUD�DSOLFDo}HV�TXH�UHTXHUHP�D�SUHVHQoD�FRQWtQXD�

GH� KLGURFDUERQHWRV� DOLIiWLFRV� D� HOHYDGDV� WHPSHUDWXUDV� ����� �&��� LQFOXLQGR� RV�

OXEULILFDQWHV� H� IOXtGRV� KLGUiXOLFRV� PDLV� FRPXQV� QD� LQG~VWULD� DXWRPyYHO�� $V� VXDV�

FDUDFWHUtVWLFDV�DPRUWHFHGRUDV�ID]HP�FRP�TXH�VHMD�XWLOL]DGR�HP�EDVHV�DQWL�YLEUDomR�H�

HP�LVRODQWHV��

��������&RPSRVLomR�

2V� HODVWyPHURV� GH� HWLOHQR�DFUtOLFR� VmR� SURGX]LGRV� SRU� FRSROLPHUL]DomR� GH� HWLOHQR� H�

PHWLO�DFULODWR�� QD� SUHVHQoD� GH� XPD� SHTXHQD� TXDQWLGDGH� GH� iFLGR� DOTXHQyLFR� TXH��

SURYLGHQFLD�ORFDLV�GH�FXUD�FRP�GLDPLQDV��)LJXUD�������

)LJXUD�����±�(WLOHQR��0HWLO�$FULODWR��0RQyPHUR�GH�FXUD��

2� SURFHVVR� GH� SROLPHUL]DomR� RULJLQD� XP� WHUSROtPHUR� DPRUIR� RX� XP� FRSROtPHUR�

DPRUIR� �VHP� PRQyPHUR� GH� FXUD��� $� FDGHLD� SROLPpULFD� SULQFLSDO� p� WRWDOPHQWH�

VDWXUDGD�� ID]HQGR�FRP�TXH�VHMD�DOWDPHQWH�UHVLVWHQWH�DR�DWDTXH�SRU�R]RQR��PHVPR�

QD�DXVrQFLD�GH�DGLWLYRV�DQWLR]RQR��$�UHVLVWrQFLD�DRV�IOXtGRV�H�DV�VXDV�SURSULHGDGHV�D�

EDL[DV� WHPSHUDWXUDV� VmR�� SULQFLSODPHQWH�� IXQomR� GD� UD]mR� GH� PHWLO�DFULODWR� SDUD�

HWLOHQR��È�PHGLGD�TXH�R�QtYHO�GH�PHWLO�DFULODWR�DXPHQWD��R�SROtPHUR�DGTXLUH�PDLRU�

SRODULGDGH� H� VLPXOWDQHDPHQWH� PHOKRU� UHVLVWrQFLD� D� KLGURFDUERQHWRV� DOLIiWLFRV�� 'D�

PHVPD� IRUPD�� RFRUUH� XP� OLJHLUR� DXPHQWR� GD� WHPSHUDWXUD� GH� WUDQVLomR� YtWUHD� GR�

SROtPHUR�� $VVLP� VHQGR�� H[LVWH� XP� FRPSURPLVVR� HQWUH� D� UHVLVWrQFLD� D� yOHRV� H� R�

GHVHPSHQKR�D�EDL[DV�WHPSHUDWXUDV��

��������3URGXomR�

$�SURGXomR�GRV�HODVWyPHURV�GH�HWLOHQR�DFUtOLFR�SDVVD�SRU�XP�SURFHVVR�GH�PLVWXUD��

TXH�QR�FDVR�GH�JUDQGHV�SURGXo}HV�SRGH�VHU�IHLWR�QXPD�PLVWXUDGRUD��FXMR�SURFHVVR�

VH�GHVHQUROD�GH�FLPD�SDUD�EDL[R��RX�QXP�PRLQKR�FDVR�D�SURGXomR�VHMD�PHQRU��(P�

TXDOTXHU�GRV�FDVRV��p�LPSRUWDQWH�PDQWHU�D�PLVWXUD�R�PDLV�IULD�SRVVtYHO�H�HYLWDU�TXH�

RFRUUD� XPD� VREUHPLVWXUD�� 2V� FLFORV� GH� PLVWXUD� SDUD� XPD� SDVVDJHP� VLPSOHV� VmR�

FXUWRV��WLSLFDPHQWH�GH�����PLQXWRV�D�����PLQXWRV>�@���

6mR� LQWURGX]LGRV� ORFDLV� GH� FXUD� FDUER[tOLFRV� QR� WHUSROtPHUR� GH� HWLOHQR�DFUtOLFR� SDUD�

SHUPLWLU�D�YXOFDQL]DomR�FRP�DPLQDV�SULPiULDV��6mR�WDPEpP�DGLFLRQDGDV�JXDQLGLQDV�

SDUD� DFHOHUDU� R� SURFHVVR� GH� FXUD�� 6H� IRU� GHVHMDGD� XPD� FXUD� PDLV� UiSLGD� SDUD� R�

WHUSROtPHUR��SRGH�VHU�XWLOL]DGD�XPD�FRPELQDomR�GH�GLDPLQDV�H�SHUy[LGRV�UHGX]LQGR�



���

VH�R�WHPSR�GH�FXUD�HP�DSUR[LPDGDPHQWH������2V�FRSROtPHURV�VmR�FXUDGRV�DSHQDV�

FRP�SHUy[LGRV>�@��

6HPSUH�TXH�DV�WpFQLFDV�GH�SURGXomR�RX�R�QtYHO�HFRQyPLFR�SHUPLWLU��p�UHFRPHQGDGR�

TXH� RV� FRPSRVWRV� EDVHDGRV� QRV� WHUSROtPHURV� VHMDP� VXMHLWRV� D� XPD�SyV�FXUD� SDUD�

TXH�DV�VXDV�SURSULHGDGHV�VHMDP�PHOKRUDGDV��$V�FXUDV�UHODWLYDPHQWH�FXUWDV�SRGHP�

VHU�SURORQJDGDV�QXP�IRUQR��GH�IRUPD�D�GHVHQYROYHU�DV�SURSULHGDGHV�ItVLFDV�H�REWHU�

Pi[LPD�UHVLVWrQFLD�j�GHIRUPDomR�UHVLGXDO�SRU�FRPSUHVVmR��³FRPSUHVVLRQ�VHW´����

3RGHP�VHU�XVDGDV�YiULDV�FRPELQDo}HV�GH�WHPSR�H�WHPSHUDWXUD��QR�HQWDQWR��R�FLFOR�

GH� TXDWUR� KRUDV� D� ����&� p� R� PDLV� XWLOL]DGR>�@�� $� SyV�FXUD� DXPHQWD� R� PyGXOR��

PHOKRUD�PXLWR� D� UHVLVWrQFLD� j� GHIRUPDomR� UHVLGXDO� SRU� FRPSUHVVmR� H� HVWDELOL]D� DV�

SURSULHGDGHV�GH�WHQVmR�H[WHQVmR�LQLFLDLV��'XUDQWH�D�HWDSD�GH�SyV�FXUD��D�UHWLFXODomR�

TXtPLFD�SRU�DPLGDV�p�FRQYHUWLGD�QXPD�OLJDomR�PDLV�HVWiYHO��2V�FRSROtPHURV�FXUDGRV�

SRU�SHUy[LGRV�QmR�QHFHVVLWDP�GH�SyV�FXUD>�@���

��������3URSULHGDGHV�

$V� SULQFLSDLV� FDUDFWHUtVWLFDV� GR� 9DPDF�� VmR� D� UHVLVWrQFLD� DR� FDORU� �����&�� H� DRV�

yOHRV��3RGH�RSHUDU�SRU�PDLV�GH����PHVHV�D�XPD�WHPSHUDWXUD�FRQWtQXD�GH�VHUYLoR�GH�

����&�� RX� SRU� �� VHPDQDV� D� ����&�� 1R� FDVR� GDV� WHPSHUDWXUDV� GH� VHUYLoR� VH�

HQFRQWUDUHP�QR� LQWHUYDOR� ��������&�� D� YLGD� ~WLO� SDVVDUi� D� VHU� GH� GLDV� HP�YH]� GH�

VHPDQDV>�@��

7HVWHV�GH�HQYHOKHFLPHQWR�FRP�D�GXUDomR�GH�WUrV�DQRV��FRQGX]LGRV�VRE�LQIOXrQFLD�GR�

VRO��iJXD��R[LJpQLR�H�R]RQR�PRVWUDUDP�TXH�R�HODVWyPHUR�p�SRXFR�DIHFWDGR��WDQWR�D�

QtYHO�GH�DSDUrQFLD�FRPR�GDV�SURSULHGDGHV�ItVLFDV>�@��

2V� FRPSRVWRV� GH� 9DPDF�� DSUHVHQWDP� ERD� UHVLVWrQFLD� D� OXEULILFDQWHV� GH�

KLGURFDUERQHWRV��IOXLGRV�KLGUiXOLFRV�H�D�PDVVDV�FRQVLVWHQWHV��SDUWLFXODUPHQWH�TXDQGR�

VmR� XVDGRV� HODVWyPHURV� FRP� HOHYDGR� WHRU� GH� PHWLO�DFULODWR�� 1R� HQWDQWR�� QmR� VmR�

DGHTXDGRV� SDUD� R� FRQWDFWR� FRP� pVWHUHV�� DFHWRQDV�� SHWUyOHR�� JDVROLQD� H� yOHRV� GH�

WUDYmR��HPERUD�SRVVDP�WROHUDU�TXHURVHQH�H�FRPEXVWtYHO�GLHVHO��

$�UHVLVWrQFLD�j�GHIRUPDomR�UHVLGXDO�GR�9DPDF���YXOFDQL]DGR�SRU�DPLQDV�H�VHJXLGR�GH�

XPD�SyV�FXUD��p�H[FHOHQWH��RULJLQDQGR�YDORUHV�DEDL[R�GRV�����GHSRLV�GH����KRUDV�D�

XPD� WHPSHUDWXUD� GH� ����&�� $� YXOFDQL]DomR� FRP� SHUy[LGRV� QmR� RULJLQD� ERQV�

UHVXOWDGRV�� FRP� RX� VHP� SyV�FXUD�� (VWH� WHUSROtPHUR� DSUHVHQWD� H[FHOHQWHV�

FDSDFLGDGHV� DQWL�YLEUDomR� H� p� LQVHQVtYHO� D� WHPSHUDWXUDV� QR� LQWHUYDOR� GH� ����&� D�

����&��
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7DEHOD�����±�3URSULHGDGHV�ItVLFDV�GRV�HODVWyPHURV�GH�$(0��
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7DEHOD�����±�5HVLVWrQFLD�TXtPLFD�GRV�HODVWyPHURV�GH�$(0��

��������$SOLFDo}HV�

2� EDODQoR� IDYRUiYHO� GDV� SURSULHGDGHV� GRV� HODVWyPHURV� GH� HWLOHQR�DFUtOLFR� JDQKRX�

UHFRQKHFLPHQWR�FRPHUFLDO��HVSHFLDOPHQWH�QD�LQG~VWULD�DXWRPyYHO�H�QR�UHYHVWLPHQWR�

GH� FDERV� H� ILRV�� $SUR[LPDGDPHQWH� ���� GRV� HODVWyPHURV� GH� HWLOHQR�DFUtOLFR� VmR�

XVDGRV� HP�DSOLFDo}HV� DXWRPyYHLV�� VHQGR� RV� WXERV� H�PDQJXHLUDV� D� ILQDOLGDGH�PDLV�

FRPXP��2� UHFHQWH� DXPHQWR�GDV� WHPSHUDWXUDV�GH�RSHUDomR�GRV� DXWRPyYHLV� ID]� GR�

HWLOHQR�DFUtOLFR� XP� VpULR� FDQGLGDWR� SDUD� DV� DSOLFDo}HV� VRE� R� FDSRW�� $V� DSOLFDo}HV�

LQFOXHP�YHGDQWHV�SDUD�yOHR�GH�WUDQVPLVVmR��R�ULQJV��OXYDV�SDUD�DV�YHODV�GH�LJQLomR��

DPRUWHFHGRUHV�GH�WRUomR�H�PDQJXHLUDV�SDUD��yOHR�GH�WUDQVPLVVmR��DU�FRQGLFLRQDGR��

LQWHUFRROHU�H�WXUER��)LJXUD�������

3RU� RXWUR� ODGR�� SRGHP� VHU� XWLOL]DGRV� D� QtYHO� LQG~VWULDO� HP�YHGDQWHV� GH� WXERV� H� GH�

VLVWHPDV�KLGUiXOLFRV��DPRUWHFHGRUHV�SDUD�PiTXLQDV�HP�HVSHFLDO�DV�URWDWLYDV�GH�DOWD�

YHORFLGDGH�� H� LVRODPHQWR� GH� ILRV� FRQGXWRUHV�� 2� IDFWR� GR� SROtPHUR� QmR� FRQWHU�

KDORJpQHRV��DVVRFLDGR�jV�WpFQLFDV�GH�FRPSRVLomR�~QLFDV�HP�WHUPRV�GH�UHVLVWrQFLD�j�

FKDPD�� ID]HP� FRP� TXH� VHMD� VHOHFFLRQDGR� SDUD� UHYHVWLPHQWR� GH� FDERV�� FKmR� H�

WDPEpP�HP�FHUWRV�WUDQVSRUWHV�PLOLWDUHV���



���
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)LJXUD�����±��D��9HGDQWHV�H�MXQWDV�GH�YHGDomR���E��0DQJXHLUD�GH�XP�LQWHUFRROHU��

������(ODVWyPHUR�GH�IOXRURFDUERQR��).0��

2� HODVWyPHUR� GH� IOXRURFDUERQR� �RX� ).0�� p� PXLWR� XWLOL]DGR�� HVSHFLDOPHQWH� HP�

DSOLFDo}HV� RQGH� p� UHTXHULGR� R� FRQWDFWR� SURORQJDGR� FRP� yOHRV� GH� SHWUyOHR� D� XPD�

WHPSHUDWXUD�HOHYDGD��7DLV�SURSULHGDGHV�WRUQDP�QR�SDUWLFXODUPHQWH�~WLO�QD� LQG~VWULD�

DXWRPyYHO��VREUHWXGR�QD�FRPSRQHQWH�PRWRUD��

2�).0�p�SDUWLFXODUPHQWH�UHVLVWHQWH�DR�DXPHQWR�GH�YROXPH�HP�PHLRV�FRP�HOHYDGR�

QtYHO�DURPiWLFR��FRPR�p�R�FDVR�GDV�JDVROLQDV��TXH�SRU�TXHVW}HV�DPELHQWDLV�VmR�KRMH�

DGLWLYDGDV�HP�GHWULPHQWR�GR�FKXPER��$�VXD�IUDFD�WROHUkQFLD�D�WHPSHUDWXUDV�EDL[DV�

SRGH�VHU�VXSHUDGD�UHFRUUHQGR�D�IRUPXODo}HV�HVSHFLDLV��1HVWHV��R�FRQWH~GR�HP�IO~RU�

VLWXD�VH�JHUDOPHQWH�QD�FDVD�GRV�����D����>�@���

(VWHV� HODVWyPHURV� VmR�� SRU� RXWUR� ODGR�� H[WUHPDPHQWH� UHVLVWHQWHV� DR� DPDFLDPHQWR�

TXDQGR�H[SRVWRV�D�WHPSHUDWXUDV�HOHYDGDV�SRU�ORQJRV�SHUtRGRV�GH�WHPSR��2�VLVWHPD�

GH� FXUD� XWLOL]DGR� QD� PDLRULD� GRV� ).0¶V� p� R� ELVIHQRO�� SRU� SURYLGHQFLDU� D� PHOKRU�

FRPELQDomR�� HP� WHUPRV� GH� UHVLVWrQFLD� j� GHIRUPDomR� UHVLGXDO� SRU� FRPSUHVVmR� DRV�

iFLGRV�H�DR�YDSRU��3RGHP�WDPEpP�VHU�HPSUHJXHV�VLVWHPDV�GH�FXUD�FRP�GLDPLQDV�H�

SHUy[LGRV��2V�YXOFDQL]DGRV�GH�IOXRURFDUERQR�VmR�WDPEpP�PXLWR�UHVLVWHQWHV�DR�R]RQR�

H�DR�HQYHOKHFLPHQWR�SHOD�DWPRVIHUD��

$FWXDOPHQWH��HVWi�GLVSRQtYHO�XPD�JUDQGH�YDULHGDGH�GH�HODVWyPHURV�GH�IOXRURFDUERQR�

GH�GLYHUVRV� IDEULFDQWHV��2V�PDLRUHV�SURGXWRUHV�GHVWH�PDWHULDO�VmR�D��0��)OXRUHO����

'X3RQW��9LWRQ����$XVLPRQW��7HFQRIORQ����'DLNLQ��'DL�HO���H�$VDKL�*ODVV��$IODV����

��������&RPSRVLomR�

$V�VROXo}HV�SDUD�D�SROLPHUL]DomR�GHVWHV�HODVWyPHURV�VmR�EDVWDQWH�VLPSOHV��LQFOXLQGR�

UHDJHQWHV�FRPR��iJXD��VROXomR�WDPSmR��SDUD�PDQWHU�R�S+�HVWiYHO���HPXOVLRQDQWHV�

�HVWDELOL]DGRUHV�GD�HPXOVmR��� LQLFLDGRUHV�H� UHJXODGRUHV�GR� FRPSULPHQWR�GD� FDGHLD��

1D� PDLRULD� GRV� FDVRV�� RV� HPXOVLRQDQWHV� GR� IOXRURFDUERQR� �H[�� SHUIOXRURFWDQDWR�

DPyQLFR�� VmR� SUHIHULGRV� GHYLGR� jV� VXDV� H[WHQVDV� VXSHUItFLHV� DFWLYDV� H�

FRPSDWLELOLGDGH�FRP�DV�SDUWtFXODV�GR�IOXRURSROtPHUR�TXH�HVWDELOL]DP>�@���
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1D�PDLRULD�GDV�VLWXDo}HV�VmR�XVDGRV��FRPR�LQLFLDGRUHV��R�SHUVXOIDWR�GH�DPyQLR�RX�R�

SHUVXOIDWR� GH� SRWiVVLR�� 2V� UHJXODGRUHV� GH� FDGHLD� QRUPDOPHQWH� XVDGRV� VmR�� R�

PHWDQRO��D�DFHWRQD��RUJDQRVVLODQRV�H�R�GLHWLO�PDORQDWR���

2V� IOXRURHODVWyPHURV�DSUHVHQWDP�XPD� IRUPXODomR� UHODWLYDPHQWH� VLPSOHV��'HYLGR�j�

VXD� LQHUHQWH� HVWDELOLGDGH�� QmR� QHFHVVLWDP� GH� HVWDELOL]DGRUHV�� DQWLR[LGDQWHV��

DEVRUVRUHV�GH�89��TXH�HVWmR�QRUPDOPHQWH�DVVRFLDGRV�D�IRUPXODo}HV�GH�ERUUDFKDV�GH�

KLGURFDUERQHWRV��
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2V�IOXRURHODVWyPHURV�VmR�SURGX]LGRV�SRU�SROLPHUL]DomR�HP�HPXOVmR�GH�UDGLFDLV�OLYUHV�

�IUDJPHQWRV� PROHFXODUHV� FRP� XP� RX� PDLV� HOHFWU}HV� GHVHPSDUHOKDGRV�� VHQGR�

EDVWDQWH� UHDFWLYRV���'HYLGR� DR� IDFWR� GRV�PRQyPHURV� XWLOL]DGRV� VH� HQFRQWUDUHP�QR�

HVWDGR�JDVRVR�HP�FRQGLo}HV�DPELHQWDLV��D�SROLPHUL]DomR�p�FRQGX]LGD�VRE�SUHVVmR>�@���

1R�SURFHVVR�GH�PDQXIDFWXUD�p�XWLOL]DGR�XP�UHDFWRU�GH�DOWD�SUHVVmR��WLSLFDPHQWH�GH���

EDU� D� ��� EDU�� QR� TXDO� p� LQWURGX]LGD� D� VROXomR� GH� SROLPHUL]DomR�� 6HJXLGDPHQWH� p�

DTXHFLGR� H� FRQWLQXDPHQWH� DJLWDGR� DWp� DWLQJLU� D� WHPSHUDWXUD� GH� RSHUDomR��4XDQGR�

RFRUUH� XPD� TXHGD� GH� SUHVVmR�� LQGLFDQGR� R� LQtFLR� GD� UHDFomR� GH� SROLPHUL]DomR�� R�

UHVWDQWH� PRQyPHUR� p� FRQWLQXDPHQWH� DOLPHQWDGR� SDUD� R� LQWHULRU� GR� UHDFWRU>�@�� $�

DOLPHQWDomR�p� LQWHUURPSLGD�TXDQGR�D�SHUFHQWDJHP�GH� OiWH[�DWLQJH�����D�����GH�

FRQWH~GR� VyOLGR�� ,VWR� UHTXHU� XP� WHPSR� GH� UHDFomR� HQWUH� DV� WUrV� H� DV� GH]� KRUDV��

GHSHQGHQGR�GR�WLSR�GH�SROtPHUR�TXH�HVWi�D�VHU�VLQWHWL]DGR��$SyV�D�SROLPHUL]DomR�R�

OiWH[� UHVXOWDQWH� p� FRDJXODGR�� XWLOL]DQGR� XPD� VROXomR� GH� VDLV� GH� DOXPtQLR� RX�

PDJQpVLR�� H� R� PLROR� SROLPpULFR� UHVXOWDQWH� p� ODYDGR� FRP� iJXD� SDUD� HOLPLQDU� RV�

UHVtGXRV��3RVWHULRUPHQWH��R�PHVPR�PLROR�p�VHFR�QXP�IRUQR�H�HPSDFRWDGR�HP�IRUPD�

GH�ODPLQDGRV�RX��HP�DOWHUQDWLYD��LQFRUSRUDGR�QXP�VLVWHPD�GH�FXUD>�@���

2V� SULPHLURV� VLVWHPDV� GH� FXUD� XWLOL]DGRV� EDVHDYDP�VH� HP� GLDPLQDV� �H[��

KH[DPHWLOHQR�GLDPLQD���1R�HQWDQWR��SUREOHPDV�DVVRFLDGRV�D�HVWH�WLSR�GH�FXUD�FRPR��

RFRUUrQFLD� GH� FXUD� SUHPDWXUD�� EDL[D� HVWDELOLGDGH�� SRXFD� UHVLVWrQFLD� DR� YDSRU� H� DR�

FRPSUHVVLRQ� VHW� H� DLQGD� GLILFXOGDGH� GH� SURFHVVDPHQWR�� UHVXOWDUDP� QR�

GHVHQYROYLPHQWR�GH�QRYRV�VLVWHPDV�GH�FXUD�FRQVWLWXtGRV�SRU�ELVIHQRO>�@���

��������3URSULHGDGHV�

4XDQGR� FRPSOHWDPHQWH� FXUDGRV�� RV� HODVWyPHURV� GH� IOXRURFDUERQR� H[LEHP�

WLSLFDPHQWH�WHQV}HV�GH�URWXUD�GH�������03D�H�H[WHQV}HV�QD�RUGHP�GRV�����������

2V� LQWHUYDORV� GH� GXUH]D� YDULDP� HQWUH� RV� ��� H� ��� 6KRUH� $�� GHSHQGHQGR� GR� WLSR� H�

TXDQWLGDGH�GH�H[WHQVRU�XWLOL]DGR���
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2V� HODVWyPHURV� GH� IOXRURFDUERQR� H[LEHP� XPD� H[FHOHQWH� HVWDELOLGDGH� WpUPLFD��

8VXDOPHQWH��GHPRQVWUDP�XPD�GHIRUPDomR�UHVLGXDO�j�FRPSUHVVmR�GH��������DSyV�

XP�SHUtRGR�GH����KRUDV�D������&���

$� UHVLVWrQFLD� TXtPLFD� YDULD� PXLWR� FRP� R� WLSR� GH� IOXRURHODVWyPHUR� XWLOL]DGR�� 3RU�

H[HPSOR�� FRSROtPHURV� TXH� FRQWHQKDP� KH[DIOXRURSURSLOHQR� H� IOXRUHWR� GH� YLQLOLGHQR�

QmR�FRQVHJXHP�VXSRUWDU�DPELHQWHV�FiXVWLFRV��PDV�PRVWUDP�ERD�UHVLVWrQFLD�SHUDQWH�

iOFRRLV�H�VROYHQWHV�DURPiWLFRV��(P�FRQWUDSDUWLGD��RV�FRSROtPHURV�GH�WHWUDIOXRUHWLOHQR�

H�SURSLOHQR�PRVWUDP�H[FHOHQWH� UHVLVWrQFLD�HP�PHLRV�FRP�XP�S+�HOHYDGR��FRQWXGR�

QmR�VmR�UHFRPHQGDGRV�SDUD�VROYHQWHV�DURPiWLFRV��
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2V�IOXRURHODVWyPHURV�VmR�XVDGRV�QXPD�YDULHGDGH�GH�DSOLFDo}HV�TXH�UHTXHUHP�XPD�

HOHYDGD� ILDELOLGDGH�� &RPR� H[HPSORV� WHPRV�� R�ULQJV�� YHGDQWHV�� PDQJXHLUDV�� WXERV��

GLDIUDJPDV��FRQHFWRUHV�HOpFWULFRV��)LJXUD�������
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)LJXUD�����±��D��9HGDQWH�GR�WDPSmR�GD�JDVROLQD���E��-XQWD�GH�YHGDomR�GD�FDEHoD�

GH�XP�PRWRU���F��0DQJXHLUD�GH�FRPEXVWtYHO��


