
-($1�6,/9$�5$026�

+DSWRJORELQD�FRPR�ELRPDUFDGRU�GH�GRHQoDV�HP�EH]HUUDV�

+RODQGHVDV

6mR�3DXOR��

�����









)2/+$�'(�$9$/,$d­2�

$XWRU���5$026��-HDQ�6LOYD��

7tWXOR��+DSWRJORELQD�FRPR�ELRPDUFDGRU�GH�GRHQoDV�HP�EH]HUUDV�+RODQGHVDV�

'LVVHUWDomR�DSUHVHQWDGD�DR�3URJUDPD�GH�
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'HGLFR�HVWH�WUDEDOKR�DRV�PHXV�SDLV�6HEDVWLmR�&UX]�5DPRV�H�(OLHQH�3HUHLUD�6LOYD��

DRV�PHXV�LUPmRV�0DUFRV�+HQULTXH�6LOYD�5DPRV�H�(OOHQ�6LOYD�5DPRV�H�DR�TXHULGR�

SDGULQKR�0LOOHQ�&DVWUR�0HGHLURV�GH�0RXUD��SHVVRDV�TXH�VHPSUH�PH�DSRLDUDP��

¬V�SURIHVVRUDV�9LYLDQL�*RPHV�H�.DULQD�0HGLFL�0DGXUHLUD�SRU�WRGR�DSRLR��

DSUHQGL]DGR��SDFLrQFLD�H�LQFHQWLYR�
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$�'HXV��SRU�JXLDU�RV�PHXV�FDPLQKRV��

$R�PHX�SDL�6HEDVWLmR�&UX]�5DPRV��SRU�WRGR�DSRLR�TXH�WLYH�DR�ORQJR�GH�WRGD�

HVWD� WUDMHWyULD�DFDGrPLFD��3RU�PH�PRVWUDU�FRPR�VHU�XPD�SHVVRD�PHOKRU��KRQHVWD��

LQWHOLJHQWH��SHUVHYHUDQWH�H�EDWDOKDGRUD��SRLV�HVWDV�VmR�DV�VXDV�TXDOLGDGHV��$JUDGHoR�

WRGD�D�FRQILDQoD�DR�ORQJR�GH�WRGR�HVWH�SHUtRGR��

$�PLQKD�PmH�(OLHQH�3HUHLUD�6LOYD��DOpP�GH�PmH�XPD�JUDQGH�DPLJD��TXH�PH�

DMXGRX�QRV�PRPHQWRV�GLItFHLV�H�TXH�DFUHGLWRX�H�DFUHGLWD�HP� WRGRV�RV�VRQKRV�TXH�

WHQKR�� TXH�PH�PRWLYD� H�PH� FRQFHGH� IRUoDV� SDUD� RV� JUDQGHV� GHVDILRV�� $RV�PHXV�

LUPmRV�0DUFRV�H�(OOHQ�H�VXD�HVSRVD�3ULVFLOD��*UDQGHV�DPLJRV�TXH�WUDJR�QR�SHLWR��

¬�0LOOHQ�&DVWUR�� XP�DPLJR�� XP�SDGULQKR�� XPD�H[FHOHQWH�SHVVRD�� KXPLOGH� H�

LQWHOLJHQWH�TXH�WHP�PH�DMXGDGR�FRQVWDQWHPHQWH��6RX�PXLWR�JUDWR�SHOD�FRQILDQoD�TXH�

GHSRVLWD�HP�PLP��

¬V� SURIHVVRUDV� 9LYLDQL� *RPHV� H� .DULQD� 0DGXUHLUD�� 6RX� PXLWR� JUDWR� SHODV�

RSRUWXQLGDGHV�FHGLGDV��GHVGH�RV�SULPHLURV�SDVVRV�QDV� LQLFLDo}HV�FLHQWtILFDV��DVVLP�

FRPR�QR�PHVWUDGR��)RL�XP�FUHVFLPHQWR�LQFDOFXOiYHO��1HVWH�SHUtRGR�SXGH�PH�WRUQDU�

XPD� SHVVRD� PHOKRU�� DOpP� GH� DJUHJDU� XP� H[FHOHQWH� DSUHQGL]DGR� QD� PHGLFLQD� GH�

SURGXomR��&RPR�GL]LD�R�ILOyVRIR�,VDDF�1HZWRQ��³6H�HX�YL�PDLV�ORQJH��IRL�SRU�HVWDU�VREUH�

RPEURV�GH�JLJDQWHV´���

� $R�3URI�� -RVp�(XJrQLR�*XLPDUmHV��XP�JUDQGH�DPLJR��6RX�JUDWR�D� WRGRV�RV�

FRQVHOKRV��H�SRU�VHPSUH�HVWDU�SUHVHQWH��

� ¬�)DEULFLR�'LDV�7RUUHV��SHORV�ERQV�FKXUUDVFRV��H�VHP�G~YLGDV�SHOD�LQGLFDomR�

DRV�SURIHVVRUHV�*XVWDYR�=DPEHUODP�H�*LOOHV�)HFWHDX��2SRUWXQLGDGH�~QLFD�TXH� LUi�

DJUHJDU�PXLWR�QR�PHX�GHVHQYROYLPHQWR�SHVVRDO�H�SURILVVLRQDO���

� ¬� HTXLSH� *H&ULD�� 8PD� HTXLSH� IDQWiVWLFD�� FRP� H[FHOHQWHV� SHVVRDV� H�

SURILVVLRQDLV��$TXL�SXGH�DSUHQGHU�� FUHVFHU�H� WHU�yWLPDV�DPL]DGHV��)DOWDP�SDODYUDV�

SDUD�GHVFUHYHU�WRGDV�DV�FRLVDV�ERDV�TXH�DFRQWHFHUDP�DR�ORQJR�GHVWHV�GRLV�DQRV��¬�

&DPLOD�%DFFLOL��SRU� WRGRV�RV�HQVLQDPHQWRV��XPD�SHVVRD�DGPLUiYHO��SHOD�VDEHGRULD�

TXH�FDUUHJD��DVVLP�FRPR�SHOD�LQWHOLJrQFLD�H�WRGD�D�GHGLFDomR��¬�1DWiOLD�6REUHLUD��SRU�

WRGRV�R�DSUHQGL]DGR�QHVWH�SHUtRGR��DGPLUR�PXLWR�D�VXD�H[SHULrQFLD�H�D�IRUPD�FRP�

TXH� OLGD�FRP�R� WUDEDOKR��DJUDGHoR� WRGR�DSRLR�H� LQFHQWLYR��¬�&DPLOD�&HFtOLD�0DUWLQ��

XPD�GDV�SHVVRDV�PDLV�GHWHUPLQDGDV�TXH�FRQKHFL��VRX�PXLWR�JUDWR�SRU�WXGR�TXH�IH]�

SRU�PLP�HP�6mR�3DXOR��VHPSUH�DSRLDQGR�H�LQFHQWLYDQGR��DSUHQGL�PXLWR�FRP�YRFr��¬�



.DUHQ�1DVFLPHQWR�� SRU�PH�PRVWUDU� FRPR� VHU� XPD� SHVVRD� FDOPD�� SDFLHQWH� H� VHP�

G~YLGDV�SHUVHYHUDQWH��WH�DGPLUR�GHPDLV��¬�'DQLHOD�7DUGyQ��IRL�XPD�yWLPD�H[SHULrQFLD�

SRGHU�WUDEDOKDU�FRP�XPD�&KLOHQD��RX�PHOKRU�D�&KLOHQD�GD�HTXLSH��¬�/DLOD�0RULWD��R�

PDLRU�FRQWDWR�IRL�QR�H[SHULPHQWR��H�D�SULPHLUD�FRLVD�TXH�PH�YHP�j�FDEHoD�VREUH�YRFr�

p� D� HILFLrQFLD�� VRX�PXLWR� JUDWR� SRU� WXGR��¬�)HUQDQGD�5DPRV�� .DULQH�ÈYLOD��1DWiOLD�

'HFDULV��)LOLSH��5DTXHO��7DLV�3LQKHLUR��-RmR��%UXQD�3DHV��SRU�WRGR�R�DSUHQGL]DGR��WRGR�

DSRLR�� WRGRV�RV�FRQVHOKRV��VRX�JUDWR�SRU�WXGR��$R�ROKDU�SDUD�D�HTXLSH�*H&ULD�YHMR�

XPD� HTXLSH� FRP� PXLWD� GHGLFDomR�� XQLmR� H� TXH� WHP� DPRU� SHOR� TXH� ID]�� 8P�

DJUDGHFLPHQWR�HVSHFLDO�SDUD�.DUHQ��/DLOD�H�.DULQH��QmR�p�WRGR�GLD�TXH�VH�H[DPLQD�

���� EH]HUUDV� DR� ORQJR� GH� RLWR� PRPHQWRV�� SDUDEpQV� SHOR� WUDEDOKR� IHLWR� H� PXLWR�

REULJDGR��

� $R�LOXVWUH�GLUHWRU�GD�)09=�863�3URI��'U��-RVp�$QWRQLR�9LVLQWLQ�H�DRV�DGPLUDGRV�

SURIHVVRUHV�GR�'HSDUWDPHQWR�GH�&OtQLFD�0pGLFD��3URID��'UD��$OLFH�0DULD�0HOYLOOH�3DLYD�

'HOOD�/LEHUD��3URI��'U��$UFKLYDOGR�5HFKH�-XQLRU��3URID��'UD��&DUOD�%DUJL�%HOOL��3URI��'U��

&DUORV�(GXDUGR�/DUVVRQ��3URID��'UD��'HQLVH�6DUHWWD�6FKZDUW]��3URI��'U��(QULFR�/LSSL�

2UWRODQL��3URI��'U��)iELR�&HOLGRQLR�3RJOLDQL��3URI��'U��)HUQDQGR�-RVp�%HQHVL��3URID��

'UD��/tOLDQ�*UHJRU\��3URID��'UD��0iUFLD�GH�2OLYHLUD�6DPSDLR�*RPHV��3URID��'UD��0DUFLD�

0HU\�.RJLND��3URID��'UD��0DULD�&OiXGLD�$UDULSH�6XFXSLUD��3URID��'UD��0DULD�+HOHQD�

0DWLNR�$NDR�/DUVVRQ��3URID��'UD��0LWLND�.XULED\DVKL�+DJLZDUD��3URID��'UD��5DTXHO�

<YRQD�$UDQWHV�%DFFDULQ��3URID��'UD��6LOYLD�5HJLQD�5LFFL�H�3URI��'U��:LOVRQ�5REHUWR�

)HUQDQGHV��

� $RV�FROHJDV�GR�SURJUDPD�GH�SyV�*UDGXDomR�HP�&OtQLFD�9HWHULQiULD��

� ¬V�ERDV�DPL]DGHV�TXH�WLYH�DTXL�QD�863��'LHJR��+pOLR��5DIDHO�H�$OKHQ���

� ¬� WRGD� HTXLSH� GRV� /DERUDWyULRV� GD� )09=�863�� &ODUD� 0RUL�� &OiXGLD�� 0DULD�

+HOHQD�GD�6LOYD�H�'LQKD��2EULJDGR�SRU�WRGR�DSRLR��

� ¬�WRGD�HTXLSH�GD�)D]HQGD�&RORUDGR��SHOR�DSRLR�IUHQWH�D�UHDOL]DomR�GR�SURMHWR��

H�SRU�DEULU�DV�SRUWDV�SDUD�D�UHDOL]DomR�GR�HVWiJLR�VXSHUYLVLRQDGR��

� $�WRGRV�RV�IXQFLRQiULRV�GD�)09=�863�PHXV�VLQFHURV�DJUDGHFLPHQWRV��

� ¬� %D\HU� SRU� ILQDQFLDU� WRGR� R� SURMHWR� GH� SHVTXLVD� H� SRU� SURSRUFLRQDU� XP�

FUHVFLPHQWR�FLHQWtILFR�QR�PHLR�DFDGrPLFR��

¬�&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU� �&$3(6��

SHOD�FRQFHVVmR�GD�EROVD�GH�PHVWUDGR�������������



$JUDGHoR�ɚɨ� PXQGR� SɨU� PXGDU� ɚV� FRLVDV��
SɨU�QXQFD�ID]r�ODV�VHUHP�Gɚ�PHVPD�IRUPD��
SRLV�DVVLP�Qmɨ�WHUtDPRV�ɨ�TXɟ�SHVTXLVDU��ɨ�
TXɟ� GHVFREULU� ɟ� R� TXɟ� ID]HU�� SRLV� DWUDYpV�
GLVVR� FRQVHJXLPRV� GHVYHQGDU� FDGD� SDVVR�
GD�FLrQFLD��

�$XWRU�'HVFRQKHFLGR��
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5$026�� -�� 6�� +DSWRJORELQD� FRPR� ELRPDUFDUGRU� GH� GRHQoDV� HP� EH]HUUDV�
+RODQGHVDV��>+DSWRJORELQ�DV�D�ELRPDUNHU�RI�GLVHDVHV�LQ�+ROVWHLQ�KHLIHUV@����������I��
'LVVHUWDomR� �0HVWUDGR� HP� &LrQFLDV�� ±� )DFXOGDGH� GH� 0HGLFLQD� 9HWHULQiULD� H�
=RRWHFQLD��8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�3DXOR�������

2� SUHVHQWH� HVWXGR� DYDOLRX� D� GLQkPLFD� GD� RQIDOLWH�� GLDUUHLD� H� 'RHQoD�

5HVSLUDWyULD� %RYLQD� �'5%��� DOpP� GR� FRPSRUWDPHQWR� GD� KDSWRJORELQD� �+S�� HP�

EH]HUUDV�+RODQGHVDV�QRV�SULPHLURV����GLDV�GH�YLGD��$LQGD��IRL�SRVVtYHO�GHWHUPLQDU�RV�

SDUkPHWURV�GH�SHUIRUPDQFH�GD�+S�IUHQWH�j�GHWHFomR�GH�GRHQoDV��3DUD�WDQWR��IRUDP�

DYDOLDGDV� ���� EH]HUUDV� QRV�PRPHQWRV�'�����'������'�������'������ H�'������� $�

KDSWRJORELQD� �+S�� IRL� PHQVXUDGD� SRU� WpFQLFD� HVSHFWURIRWRPpWULFD�� HQTXDQWR� D�

VDQLGDGH� GDV� EH]HUUDV� IRL� DYDOLDGD� VHJXQGR� R� &DOI� +HDOWK� 6FRULQJ� &ULWHULD�� GD�

8QLYHUVLW\� RI� :LVFRQVLQ� ±� 0DGLVRQ�� $� GLDUUHLD� IRL� PRQLWRUDGD� SHOD� DYDOLDomR� GD�

FRQVLVWrQFLD�GDV�IH]HV��VHQGR�DGRWDGD�D�VHJXLQWH�FODVVLILFDomR��HVFRUH���±�IH]HV�FRP�

FRQVLVWrQFLD� QRUPDO�� HVFRUH� ��� IH]HV� SDVWRVDV� H� VHPL�IRUPDGD�� HVFRUH� ��� IH]HV�

SDVWRVDV�FRP�PDLRU�TXDQWLGDGH�GH�iJXD�H�FRQWH~GR�IHFDO�DGHULGR�DR�SHUtQHR�H�FDXGD��

HVFRUH����IH]HV�OtTXLGDV�FRP�FRQWH~GR�IHFDO�DGHULGR�QR�SHUtQHR�H�FDXGD��(VFRUHV���H�

��IRUDP�FRQVLGHUDGRV�SRVLWLYRV�SDUD�GLDUUHLD��$�PDWpULD�VHFD�GDV�IH]HV�WDPEpP�IRL�

GHWHUPLQDGD�SDUD�DYDOLDomR�GD�VD~GH�LQWHVWLQDO��VHQGR�RV�DQLPDLV�FRP�YDORUHV������

FODVVLILFDGRV� FRPR�SRVLWLYRV� SDUD� GLDUUHLD��$�'5%� IRL� GHWHUPLQDGD�DGRWDQGR�VH� RV�

VHJXLQWHV� SDUkPHWURV�� WRVVH�� VHFUHomR� QDVDO�� VHFUHomR� RFXODU�� SRVLFLRQDPHQWR� GH�

RUHOKDV� H� WHPSHUDWXUD� FRUSyUHD�� VHQGR� SRQWXDGRV� GH� �� D� �� GH� DFRUGR� FRP� D�

LQWHQVLGDGH� GD� VLQWRPDWRORJLD�� 6RPD� GDV� SRQWXDo}HV� HVFRUH� ��� IRL� DGRWDGD� SDUD�

FODVVLILFDU� RV� DQLPDLV� SRVLWLYRV� SDUD� '5%�� $V� RQIDOLWHV� IRUDP� GHWHUPLQDGDV� SHOD�

LQVSHomR� H� SDOSDomR� GDV� HVWUXWXUDV� XPELOLFDLV� H[WHUQDV�� 2� SHUtRGR� GH� PDLRU�

SUHYDOrQFLD�GD�RQIDOLWH�IRL�QR�'���������������������VHJXLGD�SHODV�GLDUUHLDV�QR�'���

�������������������H�'5%�QR�'�����������������������$�PpGLD�GD�FRQFHQWUDomR�GH�

+S�GXUDQWH�R�H[SHULPHQWR�IRL�GH�����������J�/��FRP�YDORUHV�PtQLPR�H�Pi[LPR�GH������

H� ����� J�/�� UHVSHFWLYDPHQWH�� 2V� SLFRV� GH� KDSWRJORELQD� IRUDP� GHWHFWDGRV� QRV�

PRPHQWRV� '����� ������������ H� '������ ����������� J�/��� (P� UHODomR� jV� GLDUUHLDV�

�HVFRUH�IHFDO���H�����D�+S�DSUHVHQWRX�VHQVLELOLGDGH�GH�������H�HVSHFLILFLGDGH���������

VHQGR�R�SRQWR�GH�FRUWH�HVWDEHOHFLGR�HTXLYDOHQWH�D������J�/��5HVXOWDGRV�VHPHOKDQWHV�

IRUDP� REVHUYDGRV� SDUD� GLDUUHLDV� GHWHUPLQDGDV� SHOR� WHRU� GH� PDWpULD� VHFD��



VHQVLELOLGDGH�������HVSHFLILFLGDGH�������H�SRQWR�GH�FRUWH������J�/��(P�UHODomR�D�'5%��

D� VHQVLELOLGDGH� H� HVSHFLILFLGDGH� IRL� GH� ����� H� ������� UHVSHFWLYDPHQWH�� TXDQGR�

XWLOL]DGR�D�VRPD�GR�HVFRUH� UHVSLUDWyULR�����DVVRFLDGR�j� WHPSHUDWXUD� UHWDO�!�����&��

FRP�SRQWR�GH�FRUWH�GH������J�/��2�FLFOR�GH�GRHQoDV�IRL�FDUDFWHUL]DGR�FURQRORJLFDPHQWH�

SHODV�RQIDOLWHV��GLDUUHLDV�H�'5%�QRV�SULPHLURV����GLDV�GH�YLGD��$�KDSWRJORELQD�SRGH�

VHU�XVDGD� FRPR�ELRPDUFDGRU�SDUD�D�GHWHFomR�GD�'5%��3RU�RXWUR� ODGR��D�SURWHtQD�

DSUHVHQWRX�EDL[D�VHQVLELOLGDGH�SDUD�GHWHFomR�GH�GLDUUHLD�XVDQGR�GRLV�SDGU}HV�RXUR��

3DODYUDV�FKDYH��'LDUUHLD��'RHQoD�UHVSLUDWyULD��3Up�GHVPDPH��,QIODPDomR��3URWHtQD�GH�

IDVH�DJXGD��
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5$026�� -�� 6�� +DSWRJORELQ� DV� D� ELRPDUNHU� RI� GLVHDVHV� LQ� +ROVWHLQ� KHLIHUV�
>+DSWRJORELQD�FRPR�ELRPDUFDUGRU�GH�GRHQoDV�HP�EH]HUUDV�+RODQGHVDV@� ��������I��
'LVVHUWDomR� �0HVWUDGR� HP� &LrQFLDV�� ±� )DFXOGDGH� GH� 0HGLFLQD� 9HWHULQiULD� H�
=RRWHFQLD��8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�3DXOR��������

7KLV� UHVHDUFK� HYDOXDWHG� WKH� G\QDPLF� RI� QDYHO� LQIODPPDWLRQ�� GLDUUKHD� DQG�

%RYLQH�5HVSLUDWRU\�'LVHDVH� �%5'���EHVLGHV� WKH�KDSWRJORELQ� �+S��SURILOH� LQ�+ROVWHLQ�

KHLIHUV� LQ� WKH� ILUVW� ��� GD\V� RI� OLIH�� 0RUHRYHU�� LW� ZDV� SRVVLEOH� WR� GHWHUPLQH� WKH�

GHYHORSPHQW�RI�KDSWRJORELQ�WR�GHWHFW�GLVHDVHV��)RU�WKLV��LW�ZDV�HYDOXDWHG�����+ROVWHLQ�

KHLIHUV�LQ�WKH�IROORZLQJ�PRPHQWV�'�����'������'�������'������H�'�������+DSWRJORELQ�

ZDV� PHDVXUHG� XVLQJ� VSHFWURSKRWRPHWULF�� DQG� WKH� KHDOWK� VWDWXV� RI� FDOYHV� ZHUH�

DVVHVVHG�LQ�DFFRUGDQFH�ZLWK�WKH�&DOI�+HDOWK�6FRULQJ�&ULWHULD�IURP�7KH�8QLYHUVLW\�RI�

:LVFRQVLQ��0DGLVRQ���'LDUUKHD�ZDV�PRQLWRUHG�DFFRUGLQJ�WR�IHFDO�FRQVLVWHQF\��XVLQJ�

WKH�IROORZLQJ�FODVVLILFDWLRQ��VFRUH����QRUPDO�FRQVLVWHQF\��VFRUH����SDVW\��VHPL�IRUPHG��

VFRUH����SDVW\�ZLWK�ODUJHVW�DPRXQW�RI�ZDWHU��VFRUH����OLTXLG�ZLWK�IHFDO�FRQWHQW�DGKHUHG�

LQ�WKH�SHULQHXP�DQG�WDLO��&DOYHV�ZHUH�DVVHVVHG�KDYLQJ�GLDUUKHD�ZKHQ�WKH�VFRUH�ZHUH�

��RU����)HFDO�GU\�PDWWHU�DOVR�ZDV�GHWHUPLQHG�WR�HYDOXDWH�WKH�JXW�KHDOWK��VR�DQLPDOV�

ZLWK�YDOXHV������ZHUH�FODVVLILHG�VXFK�DV�SRVLWLYH� IRU�GLDUUKHD��%5'�ZDV�DVVHVVHG�

XVLQJ�WKH�IROORZLQJ�SDUDPHWHUV��UHFWDO�WHPSHUDWXUH��QDVDO�VHFUHWLRQ��RFXODU�VHFUHWLRQ��

FRXJK�DQG�HDU�KHDG�SRVLWLRQ�ZLWK�VFRUH�RI�����EDVHG�RQ�VHYHULW\�RI�HDFK��&DOYHV�ZHUH�

DVVHVVHG� KDYLQJ� %5'� ZKHQ� WKH� VXP� RI� WKHVH� VFRUHV� ZDV� ���� 2PSKDOLWLV� ZDV�

HYDOXDWHG� E\� LQVSHFWLRQ� DQG� SDOSDWLRQ� RI� QDYHO� H[WHUQDO� VWUXFWXUHV�� 7KH� KLJKHVW�

SUHYDOHQFH�RI�RPSKDOLWLV�ZDV�REVHUYHG�RQ�'��'�������������������IROORZHG�GLDUUKHD�

RQ�'���'�������������������DQG�%5'�RQ�'���'��������������������7KH�PHDQ�RI�+S�

DORQJ�WKLV�UHVHDUFK�ZDV�����������J�/��ZLWK�PLQLPXP�DQG�PD[LPXP�YDOXHV�RI������H�

�����J�/��UHVSHFWLYHO\��7KH�SHDN�RI�KDSWRJORELQ�ZDV�GHWHFWHG�RQ�'�����������������H�

'�����������������J�/���,Q�UHODWLRQ�WR�GLDUUKHD��IHFDO�VFRUH���DQG�����WKH�KDSWRJORELQ�

KDG�VHQVLELOLW\�RI�������DQG�VSHFLILFLW\�RI���������DQG�WKH�FXW�RII�HVWDEOLVKHG�ZDV������

J�/�� 6LPLODU� UHVXOWV� ZDV� REVHUYHG� IRU� GLDUUKHD� GHWHUPLQHG� XVLQJ� IHFDO� GU\� PDWWHU��
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�������

� (P�EH]HUUDV�DLQGD�H[LVWH�XPD� OLPLWDomR�GH�HVWXGRV�VREUH�D�YDOLGDGH�GD�+S�

FRPR�ELRPDUFDGRU��FRQVLGHUDQGR�VH�R�SHUILO�LPXQROyJLFR�LPDWXUR�GR�UHFpP�QDVFLGR��

DOpP�GD�HVFDVVH]� GH� SHVTXLVDV� VREUH�R� XVR�GD�+S�SDUD� D�GHWHFomR� GH�GRHQoDV��

2XWURV� DVSHFWRV� QHFHVViULRV� HP� HVWXGRV� FRP� D� +S� H� D� VXD� DVVRFLDomR� FRP� DV�

GRHQoDV�p�D�DYDOLDomR�GD�SUHFLVmR�GD�WpFQLFD�XWLOL]DGD��$%'$//$+�HW�DO���������H�D�

DFXUiFLD� GD� XWLOL]DomR� GHVWD� SURWHtQD� IUHQWH� D� GLIHUHQWHV� SDGU}HV�RXUR�� DYDOLDQGR�

SDUkPHWURV� GH� SHUIRUPDQFH�� FRPR� D� VHQVLELOLGDGH� H� HVSHFLILFLGDGH� �$/%$<5$.��

.$%8��������$%'$//$+�HW�DO�����������

� 'LDQWH�GHVWH�FHQiULR��ID]�VH�QHFHVViULR�D�HODERUDomR�GH�HVWXGRV�XWLOL]DQGR�D�

+S�FRPR�ELRPDUFDGRU�GH�GRHQoDV�HP�EH]HUUDV��2�REMHWLYR�JHUDO�GHVWD�SHVTXLVD�IRL�

DYDOLDU�R�XVR�GD�KDSWRJORELQD�FRPR�ELRPDUFDGRU�GH�GRHQoDV�HP�EH]HUUDV�+RODQGHVDV�

QRV�SULPHLURV����GLDV�GH�YLGD��



���

��5(9,6­2�'(�/,7(5$785$�

� 1HVWH� WySLFR� HVWmR� DSUHVHQWDGRV� GDGRV� QDFLRQDLV� H� LQWHUQDFLRQDLV� VREUH� D�

RFRUUrQFLD�GDV�SULQFLSDLV�GRHQoDV�TXH�DFRPHWHP�DV�EH]HUUDV�QR�SHUtRGR� LQLFLDO�GH�

YLGD��2�FRPSRUWDPHQWR�GD�+S��PHFDQLVPRV�GH�DWLYDomR��IXQo}HV�ILVLROyJLFDV��D�VXD�

DVVRFLDomR�FRP�D�RQIDOLWH��GLDUUHLD�H�'5%��DVVLP�FRPR�D�XWLOL]DomR�GHVWD�SURWHtQD�QD�

PHGLFLQD� YHWHULQiULD� FRP� IRFR� QR� GLDJQRVWLFR�� SURJQyVWLFR� H� PRQLWRUDPHQWR� GH�

HQIHUPLGDGHV��

����$VSHFWRV�*HUDLV�GD�'LDUUHLD�

� $� GLDUUHLD� UHSUHVHQWD� D� SULQFLSDO� FDXVD� GH� PRUELGDGH� H� PRUWDOLGDGH� HP�

EH]HUUDV�QR�SHUtRGR�QHRQDWDO��:,1'(<(5�HW�DO����������1R�%UDVLO��IRUDP�REVHUYDGDV�

SUHYDOrQFLDV� GH� ������� H� ������ HP� EH]HUUDV� FRP� VHWH� H� ��� GLDV� GH� YLGD��

UHVSHFWLYDPHQWH� �1292� HW� DO��� ������� (P� RXWUR� UHEDQKR�� 0DUWLQ� ������� GHWHFWRX�

SUHYDOrQFLD�GH�������HP�EH]HUUDV�FRP�LGDGH�HQWUH����H����GLDV�GH�YLGD��

� $�HWLRORJLD�GDV�GLDUUHLDV�p�PXOWLIDWRULDO��LQFOXLQGR�EDFWpULDV��YtUXV�H�SURWR]RiULRV��

2V�SULQFLSDLV�DJHQWHV�FDXVDGRUHV�VmR�(VFKHULFKLD�FROL�HQWHURWR[LJrQLFD��6DOPRQHOD

VSS�� �&285$� HW� DO��� ������� 5RWDYtUXV�� &RURQDYtUXV� �$00$5� HW� DO��� ������ H�

&U\SWRVSRULGLXP�SDUYXP��)$*81'(6�HW�DO�����������

� $� LGHQWLILFDomR� GR� JUXSR� HWiULR� DSUHVHQWDQGR� GLDUUHLD� SRGH� DSRQWDU� SDUD� D�

HWLRORJLD� GD�HQIHUPLGDGH��(P�XP� WUDEDOKR� UHDOL]DGR�QD�1RYD� =HOkQGLD�� RV� DXWRUHV�

REVHUYDUDP�TXH�&��SDUYXP��5RWDYLUXV�H�LQIHFo}HV�PLVWDV�HVWDYDP�DVVRFLDGRV�FRP�R�

PDLRU�JUDX�GH�DTXRVLGDGH�GDV�IH]HV�HP�EH]HUUDV�FRP�LGDGH�HQWUH�QRYH�H����GLDV�GH�

YLGD� �$/� 0$:/<� HW� DO��� ������� (P� RXWUR� HVWXGR� UHDOL]DGR� QD� $UJpOLD�� RV� DXWRUHV�

YHULILFDUDP� TXH� HP� EH]HUURV� FRP�PHQRV� GH� ��� GLDV� GH� YLGD� D� SUHYDOrQFLD� IRL� GH�

�������GH�LQIHFo}HV�FDXVDGDV�SRU�5RWDYtUXV�H��������GH�LQIHFo}HV�FDXVDGDV�SHOR�

&RURQDYtUXV� �$00$5�HW�DO�� ������� -i�DV�EDFWpULDV�(VFKHULFKLD� FROL� H�D�6DOPRQHOD

DSUHVHQWDUDP� DVVRFLDomR� FRP� D� GLDUUHLD� HP� EH]HUURV� FRP� DWp� ��� GLDV� GH� YLGD�

�&285$� HW� DO��� ������� VHQGR� D�(�� FROL� XP� GRV� SULQFLSDLV� DJHQWHV� FDXVDGRUHV� GD�

HQIHUPLGDGH��+$6+,6+�HW�DO����������



���

� 'HVFULWD�FRPR�R�PLFURUJDQLVPR�TXH�PDLV�FDXVD�GLDUUHLD�QD�SULPHLUD�VHPDQD�

GH�YLGD��D�(VFKHULFKLD�FROL�HQWHURWR[LJrQLFD��(7(&��FRQVHJXH�DGHQWUDU�R�RUJDQLVPR�

QR� SHUtRGR� GH� FRORQL]DomR� LQWHVWLQDO�� TXH� FRPHoD� ORJR� DSyV� R� QDVFLPHQWR�� $V�

EDFWpULDV�FRQVHJXHP�VHJXLU�SDUD�DV�SRUo}HV�PDLV�FDXGDLV�GH�DFRUGR�FRP�R�FDPLQKR�

UHDOL]DGR�SHOD�LQJHVWD��8P�GRV�DQWtJHQRV�PDLV�DVVRFLDGRV�FRP�D�GLDUUHLD�HP�EH]HUURV�

SRU� (7(&� p� R� .��� �0<(56�� *8,1e(�� ������� $OJXPDV� FDUDFWHUtVWLFDV� VmR�

IXQGDPHQWDLV� SDUD� HQWHQGHU� D� SDWRJrQHVH�� D� H[HPSOR� GD� QHFHVVLGDGH� GH� XP� S+�

PHQRU�TXH�����SDUD�D�H[SUHVVmR�GR�DQWtJHQR�.����FRPR�RFRUUH�QR�LQWHVWLQR�GHOJDGR�

�)267(5��60,7+���������

� $SHVDU�GH�QmR�VHU�XPD�FDXVD�FRPXP��R�IXQJR�&DQGLGD�DOELFDQV�IRL�GHVFULWR�

FRPR�DJHQWH�FDXVDGRU�GH�GLDUUHLD�HP�EH]HUUDV�FRP����GLDV�GH�YLGD� �$=,03285��

32857$*+,���������2V�PHVPRV�DXWRUHV�UHODWDUDP�TXH�WDLV�DJHQWHV�VH�DSUHVHQWDUDP�

FRPR�SDWyJHQRV�RSRUWXQLVWDV��

� $OpP�GRV�DJHQWHV�HWLROyJLFRV�FLWDGRV�DFLPD��RV�IDWRUHV�GH�ULVFR�SDUD�D�GLDUUHLD�

WDPEpP� VmR� LPSRUWDQWHV�� FRPR� D� IDOKD� QD� WUDQVIHUrQFLD� GH� LPXQLGDGH� SDVVLYD�

�)$*81'(6�HW�DO����������WLSR�GH�DORMDPHQWR��IUHTXrQFLD�GH�OLPSH]D�GD�iUHD�GR�SDUWR��

SUHVHQoD�GH�GRHQoD�UHVSLUDWyULD��./(,1�-g%67/��,:(56(1��'5,//,&+���������(P�

HVWXGR�UHDOL]DGR�QD�1RUXHJD��D�GLDUUHLD�QD�SULPHLUD�VHPDQD�GH�YLGD�H�HQWUH�RLWR�H����

GLDV� GH� YLGD� DXPHQWRX� R� ULVFR� GH� PRUWH� GH� EH]HUUDV� HP� ���� H� ���� YH]HV��

UHVSHFWLYDPHQWH��*8//,.6(1�HW�DO�����������

� $� DOWHUDomR� QD� FRQVLVWrQFLD� GDV� IH]HV�� GHVLGUDWDomR� H� GHVHTXLOtEULRV�

HOHWUROtWLFRV� H� DFLGREiVLFRV� VmR� RV� SULQFLSDLV� DFKDGRV� FOtQLFRV� HP� EH]HUUDV� FRP�

GLDUUHLDV��VHQGR�D�FDXVD�PDLV�FRPXP�GH�GHVLGUDWDomR��GHYLGR�j�SHUGD�H[FHVVLYD�GH�

IOXLGR�LQWHUVWLFLDO�H�QRV�HVSDoRV�LQWUDFHOXODUHV��UHVXOWDQGR�HP�UHVVHFDPHQWR�H�SHUGD�

GD� HODVWLFLGDGH� GD� SHOH�� UHVVHFDPHQWR� GH� PXFRVDV� H� HQRIWDOPLD�� $QLPDLV�

GHVLGUDWDGRV�SRGHP�DSUHVHQWDU�VH�DLQGD�FRP�VLQDLV�GH�GHSUHVVmR�PHQWDO��GHFRUUHQWH�

GD�SHUGD�GH�YROXPH�VDQJXtQHR��SRUpP�RXWURV�IDWRUHV�SRGHP�HVWDU�DVVRFLDGRV�FRP�

HVWD�DOWHUDomR��FRPR�D�WR[HPLD��&2167$%/(�HW�DO����������

� $OpP�GR�PDLV��HP�DQLPDLV�FRP�GLDUUHLD�p�FRPXP�REVHUYDU�D�UHJLmR�SHULQHDO�

FRP� FRORUDomR� DPDUHOR�HVYHUGHDGD� HP� GHFRUUrQFLD� GR� UHVVHFDPHQWR� GDV� IH]HV�

OLTXHIHLWDV��1RV�yUJmRV��DOWHUDo}HV�FRPR�P~OWLSODV�KHPRUUDJLDV��SUHVHQoD�GH�JDVHV��

JkQJOLRV� OLQIiWLFRV� PHVHQWpULFRV� DXPHQWDGRV� GH� YROXPH�� PXFRVD� KLSHUrPLFD� GH�

yUJmRV�FRPR�R�DERPDVR��DOpP�GH�HURV}HV�H�XOFHUDo}HV��.$/.$129�HW�DO�����������



���

&RPR�D�GHVLGUDWDomR�H�D�DOWHUDomR�QD�FRQVLVWrQFLD�GDV�IH]HV�VmR�DV�SULQFLSDLV�

PDQLIHVWDo}HV�FOtQLFDV�GH�EH]HUUDV�FRP�GLDUUHLD��p�LPSRUWDQWH�TXH�RV�DQLPDLV�VHMDP�

PRQLWRUDGRV� H� DYDOLDGRV� SHULRGLFDPHQWH�� EXVFDQGR� LGHQWLILFDU� RV� FDVRV� LQLFLDLV� H�

UHGX]LQGR� DVVLP� DV� FRPSOLFDo}HV� RX� PRUWHV� GHFRUUHQWHV� GD� GRHQoD�� $VVLP�� D�

DYDOLDomR�GR�HVFRUH�GDV� IH]HV�SDUD�GHWHFomR�GD�GLDUUHLD� �4XDGUR����p�XP�PpWRGR�

SUiWLFR��GH�EDL[R�FXVWR�H�TXH�SRGH�VHU�LQVHULGR�QD�URWLQD�GD�ID]HQGD�H�TXH�QRUWHLD�R�

SURWRFROR�WHUDSrXWLFR�D�VHU�LQVWLWXtGR��0F*8,5.���������

'XUDQWH� D� DYDOLDomR� GD� FRQVLVWrQFLD�� DPRVWUDV� GH� IH]HV� GDV� EH]HUUDV� VmR�

DQDOLVDGDV�H�FODVVLILFDGDV�FRPR��QRUPDO��HVFRUH�����SDVWRVD�VHPL�IRUPDGD��HVFRUH�����

SDVWRVD�FRP�PDLRU�TXDQWLGDGH�GH�iJXD��HVFRUH����H�OtTXLGD��HVFRUH�����2V�HVFRUHV���

H���VmR�XWLOL]DGRV�SDUD�FODVVLILFDU�D�DXVrQFLD�H�RV�HVFRUHV���H���SDUD�D�SUHVHQoD�GH�

GLDUUHLD��0F*8,5.���������

4XDGUR�����(VFRUHV�GH�IH]HV�SDUD�D�GHWHFomR�GH�GLDUUHLD�±�6mR�3DXOR�±������
(VFRUHV�GDV�IH]HV

�� �� �� ��

&RQVLVWrQFLD�GDV�IH]HV
1RUPDO�� ILUPH��
FRORUDomR�
DPDUURQ]DGD��
SHUtQHR� H� FDXGD�
OLPSRV�H�VHFRV�

3DVWRVD�VHPL�
IRUPDGD�

3DVWRVD� FRP� PDLRU�
TXDQWLGDGH� GH� iJXD��
FRQWH~GR� IHFDO�
DGHULGR� DR� SHUtQHR� H�
FDXGD�

/tTXLGD��DTXRVD��FRQWH~GR�
IHFDO�DGHULGR�DR�SHUtQHR�H�
FDXGD�

)RQWH��(VFRUH�*H&ULD�DGDSWDGR�GH�0F*XLUN��������

� (P� UHODomR� DRV� GLVW~UELRV� RVPyWLFRV�� DV� WR[LQDV� HVWiYHLV� TXH� WDPEpP� VmR�

DSUHVHQWDGDV� SHOD� (7(&� SRVVXHP� UHODomR� GLUHWD� FRP� D� DGHQRVLQD� PRQRIRVIDWR�

LQWUDFHOXODU�FtFOLFR��$03F���2�DXPHQWR�GR�$03F�HVWi�DVVRFLDGR�FRP�D�VHFUHomR�GH�

FORUHWR��TXH�SRU�VXD�YH]��UHWLUD�iJXD�SDUD�R�O~PHQ�LQWHVWLQDO��GHVHQFDGHDQGR�D�GLDUUHLD�

�)267(5��60,7+���������

� 2�H[DPH� FOtQLFR�H� R� KLVWyULFR� GD� ID]HQGD� VmR�RV� SULQFLSDLV�PpWRGRV�SDUD� R�

GLDJQyVWLFR�UiSLGR�GD�GLDUUHLD��QR�HQWDQWR�WHVWHV�ODERUDWRULDLV�VmR�QHFHVViULRV�SDUD�D�

FRQILUPDomR�GRV�DJHQWHV�HWLROyJLFRV��2V�DJHQWHV�HWLROyJLFRV�SRGHP�VHU�LGHQWLILFDGRV�



���

SHOR�H[DPH�PLFURVFySLFR�GDV�IH]HV�HP�FDVRV�GH�LQIHFomR�SRU�&��SDUYXP�H�FRFFtGHRV��

FXOWXUD� EDFWHULDQD�� UHDomR� HP� FDGHLD� GD� SROLPHUDVH� �3&5��� SULQFLSDOPHQWH� QD�

GHWHFomR� GH� YLURVHV� H� (/,6$� SDUD� D� GHWHFomR� GH� DQWLFRUSRV� HVSHFtILFRV� SDUD�

GHWHUPLQDGRV� DJHQWHV�� 3DUD� D� LGHQWLILFDomR� GR� URWDYtUXV�� SRGH�VH� XWLOL]DU� R� (/,6$�

VDQGXtFKH��SRLV�H[LVWHP�WHVWHV�FRPHUFLDLV�GLVSRQtYHLV��&+2��<221�����������

� $OJXQV�WHVWHV�UiSLGRV�DX[LOLDP�QD�GHWHFomR�GH�GHWHUPLQDGRV�DJHQWHV�FRPR�R�

WHVWH� �� %,2� .� ���� SDUD� D� GHWHFomR� GH� 5RWDYtUXV�� &RURQDYtUXV�� (�� FROL� )���

&U\SWRVSRULGLXP�H�&ORVWULGLXP�SHUIULQJHQV��%,2;�'LDJQRVWLFV��%pOJLFD���

����$VSHFWRV�*HUDLV�GD�'RHQoD�5HVSLUDWyULD��

$�'RHQoD�5HVSLUDWyULD�%RYLQD��'5%��FDXVD�SHUGDV�VLJQLILFDWLYDV�QRV�VLVWHPDV�

GH� SURGXomR�� 3RXFRV� WUDEDOKRV� DSUHVHQWDUDP� D� SUHYDOrQFLD� GH� '5%� HP� ERYLQRV�

OHLWHLURV�QR�%UDVLO��QR�HQWDQWR��HP�ERYLQRV�FRQILQDGRV��HVWD�HQIHUPLGDGH�IRL�R�PDLRU�

SUREOHPD� HP� UHODomR� D� PRUELGDGH� H� PRUWDOLGDGH�� FRP� WD[DV� GH� ������

���������������� DQLPDLV�� H� ������ ������������� DQLPDLV��� UHVSHFWLYDPHQWH�� (P�

UHODomR� DRV� ERYLQRV� GRHQWHV�� ������ ���������������� IRUDP� SRVLWLYRV� SDUD� '5%�

�%$37,67$�HW�DO�����������

7UDEDOKRV�UHDOL]DGRV�QR�VXO�GR�%UDVLO�DSUHVHQWDUDP�PDLRUHV�SRUFHQWDJHQV�GH�

VXUWRV�GH�GRHQoD�UHVSLUDWyULD�HP�ERYLQRV�GH�OHLWH�����������������TXDQGR�FRPSDUDGR�

FRP�RV�ERYLQRV�GH�FRUWH����������������HQWUH�RV�DQRV������D�������%5$6,/�HW�DO���

������� (P� RXWUR� HVWXGR� DYDOLDQGR� DV� SULQFLSDLV� HQIHUPLGDGHV� GLDJQRVWLFDGDV� QD�

UHJLmR�VXO�GR�5LR�*UDQGH�GR�6XO�HP�EH]HUURV�FRP�DWp�XP�DQR�GH�YLGD�H�GH�GLIHUHQoDV�

UDoDV��IRL�SRVVtYHO�REVHUYDU����������������GH�DIHFo}HV�GR�VLVWHPD�UHVSLUDWyULR��(P�

EH]HUURV� FRP� LGDGH� HQWUH� XP� H� ��� GLDV� GH� YLGD�� D� GRHQoD� PDLV� IUHTXHQWH� IRL� D�

EURQFRSQHXPRQLD�����������������HP�EH]HUURV�FRP�LGDGH�HQWUH�TXDWUR�D�VHLV�PHVHV�

D�SUHYDOrQFLD�IRL�GH���������������HP�EH]HUURV�FRP�VHWH�D�QRYH�PHVHV�IRL�GH������

�������H�HQWUH����D����PHVHV�GH�YLGD�D�IUHTXrQFLD�IRL�GH������������$66,6�%5$6,/�HW�

DO����������

2V� SULQFLSDLV� DJHQWHV� SULPiULRV� GD� '5%� VmR� RV� 9tUXV� GD� 5LQRWUDTXHLWH�

,QIHFFLRVD� %RYLQD� �%+9����� 9tUXV� GD� 'LDUUHLD� 9LUDO� %RYLQD� �%9'9��� 9tUXV� GD�

3DUDLQIOXHQ]D�WLSR����3,����9tUXV�5HVSLUDWyULR�6LQFLFLDO�%RYLQR��%569��H�&RURQDYtUXV��



���

-i�DV�LQIHFo}HV�VHFXQGiULDV�VmR�FDXVDGDV�SHODV�EDFWpULDV�0DQQKHLPLD�KDHPRO\WLFD��

3DVWHXUHOOD�PXOWRFLGD��+LVWRSKLOXV�VRPQL��H�0\FRSODVPD�ERYLV��:22/806��$0(6��

%$.(5�� ������� (P� HVWXGR� FRP� EH]HUURV� OHLWHLURV�� R�0�� ERYLV� SURPRYHX� LPSDFWR�

VLJQLILFDWLYR�VREUH�D�VD~GH�H�FUHVFLPHQWR�GRV�DQLPDLV��)5$1&2=�HW�DO����������

$OJXQV�IDWRUHV�GH�ULVFR�SDUD�'5%�HP�EH]HUURV�IRUDP�GHVFULWRV�QD�OLWHUDWXUD��WDLV�

FRPR��pSRFD�GR�QDVFLPHQWR��LQDGHTXDGD�FXUD�GR�XPELJR��GRHQoDV�PDQLIHVWDGDV�QDV�

GXDV�SULPHLUDV�VHPDQDV�GH�YLGD��IDOKD�QD�WUDQVIHUrQFLD�GD�LPXQLGDGH�SDVVLYD�H�IDOWD�

GH�FRQWUROH� WpUPLFR�QR�DORMDPHQWR�SUp�GHVPDPD��:,1'(<(5�HW�DO����������$SyV�D�

LQIHFomR�H�DTXLVLomR�GD�GRHQoD�RV�EH]HUURV�DSUHVHQWDP�ULVFR�GH�yELWR��$�SUHVHQoD�

GD�'5%�HP�EH]HUURV�QD�SULPHLUD�VHPDQD�GH�YLGD�DXPHQWRX�R�ULVFR�GH�PRUWH�HP�����

YH]HV��H�R�ULVFR�VH�PDQWHP�DOWR�DR�ORQJR�GH�WRGR�R�SULPHLUR�DQR�GH�YLGD�GRV�DQLPDLV�

�*8//,.6(1��HW�DO�����������

%H]HUURV� QDVFLGRV� QR� LQYHUQR� DSUHVHQWDUDP�PDLRU� FKDQFH� GH� PRUWH� �2GGV�

5DWLR� �������$OpP�GLVVR��R�WLSR�GH�DORMDPHQWR�GR�QDVFLPHQWR��)UHH�VWDOOV�HP�UHODomR�

DR� WLH�VWDOOV��H�D�FULDomR�GDV�EH]HUUDV�HP�JUXSR�SURPRYHUDP�PDLRU� ULVFR�GH�PRUWH�

TXDQGR�FRPSDUDGR�jV�EH]HUUDV�FULDGDV�HP�EDLDV�LQGLYLGXDLV��2�WDPDQKR�GD�FULDomR�

WDPEpP� SRGH� VHU� XP� IDWRU� GHWHUPLQDQWH�� QR� WUDEDOKR� UHDOL]DGR� QD� 1RUXHJD� SRU�

*XOOLNVHQ�HW�DO����������YHULILFRX�VH�TXH�TXDQWR�PDLRU�R�WDPDQKR�GR�UHEDQKR�OHLWHLUR��

PDLRU�IRL�D�WD[D�GH�PRUWDOLGDGH��

2V� EH]HUURV� DSyV� R� QDVFLPHQWR� SDVVDP� SRU� XP� FRQVWDQWH� GHVDILR� GH�

DGDSWDomR�GR�VLVWHPD�LPXQROyJLFR��$�LPXQLGDGH�SUHGRPLQDQWH�QRV�SULPHLURV�GLDV�GH�

YLGD�� FRQVLGHUDQGR� XP� EH]HUUR� FRP� DGHTXDGD� FRORVWUDJHP�� p� D� KXPRUDO� YLD�

DQWLFRUSRV�PDWHUQRV��GHQRPLQDGD�GH�LPXQLGDGH�SDVVLYD��&+$6(���������$�PHLD�YLGD�

GHVWHV�DQWLFRUSRV�GHSHQGH�GH� IDWRUHV� FRPR�D�FRQFHQWUDomR�GH� FRORVWUR� LQJHULGD�H�

DEVRUYLGD��YDULDQGR�GH������D������GLDV�DSyV�R�QDVFLPHQWR�SDUD�RV�GLIHUHQWHV�YtUXV���

%9'9�D��%9'9�E��%9'9���%R+9����3,��9��H�%569��)8/721�HW�DO����������

$SyV� D� GLPLQXLomR� GD� FRQFHQWUDomR� VDQJXtQHD� GRV� DQWLFRUSRV� FRORVWUDLV�

PDWHUQRV��R� VLVWHPD� LPXQH�GR�EH]HUUR�p�GHVDILDGR�SDUD�XPD�SURGXomR�SUySULD�GH�

DQWLFRUSRV�� GHL[DQGR� GH� VHU� SDVVLYD� H� SDVVDQGR� D� VHU� XPD� LPXQLGDGH� DWLYD�� $�

WUDQVLomR� HQWUH� D� LPXQLGDGH� SDVVLYD� H� DWLYD� p� FRQVLGHUDGD� FRPR� XPD� MDQHOD�

LPXQROyJLFD�� GHYLGR� j� LPDWXULGDGH� GR� VLVWHPD� LPXQROyJLFR� GRV� EH]HUURV� IUHQWH� DR�

UHFRQKHFLPHQWR�GH�SDWyJHQRV��1HVWH�SHUtRGR�REVHUYD�VH�PDLRU�Q~PHUR�GH�FDVRV�GH�

'5%��HQWUH���D����GLDV�GH�YLGD��$66,6�%5$6,/�HW�DO����������



���

$� REVHUYDomR� GH� WDTXLSQHLD�� GLVSQHLD� PLVWD�� WRVVH�� VRQV� VXEPDFLoRV� RX�

PDFLoRV�j�SHUFXVVmR�GR�FDPSR�SXOPRQDU�H�D�DXVFXOWDomR�GH�iUHDV�DXPHQWDGDV�GH�

UXtGR�WUDTXHREU{QTXLFR��EURQFREURQTXLRODU�UXGH�H�iUHD�GH�VLOrQFLR�SXOPRQDU�VmR�DV�

PDQLIHVWDo}HV� FOtQLFDV� PDLV� HVSHFtILFDV� GH� FRPSURPHWLPHQWR� GR� SDUrQTXLPD�

SXOPRQDU� �*21d$/9(6�� ������� $� VHFUHomR� QDVDO� SRGH� RX� QmR� HVWDU� SUHVHQWH�

FRQIRUPH� D� TXDQWLGDGH� GH� H[VXGDWR� QRV� EURQTXtRORV� H� D� H[LVWrQFLD� RX� QmR� GH�

LQIODPDomR�GR�WUDWR�UHVSLUDWyULR�VXSHULRU��*21d$/9(6����������

2V�DFKDGRV�FOtQLFRV�LQFOXHP�DLQGD�LQDSHWrQFLD��GHSUHVVmR��IHEUH��UHOXWkQFLD�HP�

VH� PRYLPHQWDU� H� HYLGrQFLD� GH� GRU� WRUiFLFD� TXH� SRGH� HVWDU� DVVRFLDGD� j� SOHXULWH�

FRQFRPLWDQWH��5$'267,7,6�HW�DO����������

$OJXQV� PpWRGRV� GH� GLDJQyVWLFR� GH� '5%� IRUDP� GHVFULWRV� QD� OLWHUDWXUD�� 2V�

PpWRGRV�GHVFULWRV� OHYDUDP�HP�FRQVLGHUDomR�RV� VLQDLV� FOtQLFRV�DSUHVHQWDGRV�SHODV�

EH]HUUDV� TXDQGR� GRHQWHV�� 3DUkPHWURV� FRPR� D� WRVVH�� VHFUHomR� QDVDO� H� RFXODU��

SRVLFLRQDPHQWR�GH�RUHOKDV�H�WHPSHUDWXUD�FRUSyUHD�IRUDP�FDWHJRUL]DGRV�HP�HVFDOD�GH�

���]HUR��D�TXDWUR��GH�DFRUGR�FRP�D�VHYHULGDGH�GDV�DOWHUDo}HV��$SyV�D�DYDOLDomR�GH�

WRGRV�RV�SDUkPHWURV��UHDOL]D�VH�XP�VRPDWyULR��VHQGR�TXH�D�VRPD�����p�FRQVLGHUDGD�

SRVLWLYD�SDUD�D�'5%��VRPDWyULR���p�FRQVLGHUDGR�VXVSHLWR�H�PHQRU�TXH���QHJDWLYR�SDUD�

'5%� �4XDGUR� ���� (VWH� HVFRUH� IRL� FODVVLILFDGR� FRPR� (VFRUH� GH� :LVFRQVLQ� �� :,�

�0F*8,5.����������

(P�RXWUR�VLVWHPD�GH�DYDOLDomR�GH�GRHQoD�UHVSLUDWyULD��GHQRPLQDGR�(VFRUH�GD�

&DOLIRUQLD���&$��RV�DXWRUHV�DQDOLVDUDP�RV�VHJXLQWHV�SDUkPHWURV�� WRVVH�HVSRQWkQHD��

SUHVHQoD�GH�VHFUHomR�QDVDO��VHFUHomR�RFXODU��SRVLFLRQDPHQWRV�GH�RUHOKDV�H�FDEHoD�

DOWHUDGRV�� WHPSHUDWXUD� UHWDO� !� �����&�� SDGUmR� UHVSLUDWyULR� DQRUPDO�� 3DUD� FDGD�

SDUkPHWUR�XVRX�VH�D�FODVVLILFDomR�SRVLWLYR�RX�QHJDWLYR��DWULEXLQGR�VH�XPD�SRQWXDomR��

$SyV�D�UHDOL]DomR�GR�VRPDWyULR��EH]HUUDV�FRP�SRQWXDomR����VmR�FRQVLGHUDGDV�FRPR�

SRUWDGRUDV�GH�GRHQoD�SXOPRQDU�H����FRPR�QHJDWLYDV����



���

4XDGUR�����(VFRUH�SDUD�D�GHWHFomR�GD�'RHQoD�5HVSLUDWyULD�%RYLQD�±�6mR�3DXOR�±�����
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)RQWH��(VFRUH�*H&ULD�DGDSWDGR�GH�3RXOVHQ��0F*XLUN����������

� 2�tQGLFH�GH�FRQFRUGkQFLD�HQWUH�RV�HVFRUHV�GH�:,�H�&$�IRL�GH�������LQGLFDQGR�

XPD�H[FHOHQWH�FRQFRUGkQFLD��$/<�HW�DO����������$�DFXUiFLD�GR�HVFRUH�:,�IRL�WHVWDGD�

DLQGD� FRP�EDVH�QD�XOWUDVVRQRJUDILD� GRV�SXOP}HV�HP�EH]HUUDV�GD� UDoD�+RODQGHVD�

DQWHV�GR�GHVPDPH��2V�DXWRUHV�REVHUYDUDP�VHQVLELOLGDGH�GH�������H�HVSHFLILFLGDGH�

GH��������H�UHVVDOWDUDP�TXH�WDLV�YDORUHV�GHYHULDP�VHU�OHYDGRV�HP�FRQVLGHUDomR�QR�

PRPHQWR� GR� GLDJQyVWLFR� GD� '5%� HP� EH]HUUDV�� XPD� YH]� TXH� SRGHULDP� RFRUUHU�

UHVXOWDGRV�IDOVRV�QHJDWLYRV��%8&=,16.,��2//,9(77��'(1'8.85,����������



���

2XWUDV� PHWRGRORJLDV� SDUD� D� GHWHFomR� GH� '5%� IRUDP� GHVWDFDGDV� IUHQWH� DR�

GLDJQyVWLFR� SUHFRFH� HP� ERYLQRV� FRQILQDGRV�� WDLV� FRPR�� XVR� GD� KDSWRJORELQD�

�:2/)*(5� HW� DO��� ������� PRQLWRUDPHQWR� FRQWtQXR� DXWRPiWLFR� GD� WRVVH�

�9$1'(50(8/(1�HW�DO����������WHPSHUDWXUD�UHWtFXOR�UXPLQDO��7,06,7�HW�DO����������

PHGLo}HV�GR�FRQVXPR�GH�UDomR��PXGDQoDV�QR�FRPSRUWDPHQWR�GR�JDGR�H�WHUPRJUDILD�

LQIUDYHUPHOKD��6&+$()(5�HW�DO���������:2/)*(5�HW�DO����������

$OJXQV�DXWRUHV�GHVFUHYHUDP�TXH�QRV�FDVRV�FRQILUPDGRV�GH�'5%��DV�EH]HUUDV�

DSUHVHQWDUDP� VLQDLV� FOtQLFRV� GH� GRHQoD� UHVSLUDWyULD� H� WHPSHUDWXUD� !�����&�

�:2/)*(5� HW� DO��� ������� 3DUD� RXWURV� DXWRUHV�� DQLPDLV� FRP� '5%� DSUHVHQWDYDP�

YDORUHV�����QR�VLVWHPD�GH�HVFRUH�GH�:,��FRQWDJHP�GH�FpOXODV�VDQJXtQHDV�LQGLFDQGR�

OHXFRFLWRVH�H�DXVFXOWDomR�WRUiFLFD�FRP�DOWHUDo}HV�QR�SDGUmR�SXOPRQDU��-26+,�HW�DO���

�������6FKDHIHU�HW�DO���������VHJXLQGR�PHWRGRORJLD�GHVFULWD�SRU�+XPEOHW�HW�DO����������

GHILQLUDP�FDVRV�SRVLWLYRV�TXDQGR�RV�DQLPDLV�DSUHVHQWDUDP�GXDV�RX�PDLV�DOWHUDo}HV�

QRV�VHJXLQWHV� VLQWRPDV�� WHPSHUDWXUD�GH� ���&�RX�PDLV�� OHXFyFLWRV� WRWDLV�DEDL[R� GH�

������ RX�PDLRU� TXH� ������� FpOV�PP��� XP� HVFRUH� FOtQLFR� GH� �� RX�PDLV� �8VDQGR� D�

OHWDUJLD��VLQDLV�UHVSLUDWyULRV�H�GLDUUHLD��H�XPD�UD]mR�GH�QHXWUyILORV�OLQIyFLWRV�PHQRV�TXH�

����RX�PDLRU�TXH������

$�IDOWD�GH�XP�SDGUmR�RXUR�SDUD�D�GHWHFomR�GH�'5%�WHP�VLGR�XP�SUREOHPD�QR�

GHVHQYROYLPHQWR�GH�SHVTXLVDV�QHVVD�iUHD��$%'$//$+�HW�DO���������%8&=,16.,�HW�

DO����������2�GLDJQyVWLFR�SRVW�PRUWHP�IRL�VXJHULGR�FRPR�XPD�PHWRGRORJLD�GH�SRWHQFLDO�

SDUD�XP�SDGUmR�RXUR��QR�HQWDQWR��DOWRV�FXVWRV�H�UHVWULo}HV�GR�FRPLWr�GH�pWLFD�OLPLWDUDP�

HVWD�PHWRGRORJLD��:2/)*(5�HW�DO����������2XWUD�DYDOLDomR�GH�JUDQGH�LPSRUWkQFLD�QD�

GHWHFomR�GRV�TXDGURV�GH�'5%�IRL�D�XOWUDVVRQRJUDILD�GRV�SXOP}HV��%8&=,16.,�HW�DO���

������%8&=,16.,�HW�DO�����������

$V� GLIHUHQWHV� PHWRGRORJLDV� SRGHP� UHIOHWLU� HP� GLIHUHQWHV� UHVXOWDGRV� H��

SHVTXLVDV�IXWXUDV�SRGHUmR�HVWDEHOHFHU�SDUkPHWURV�GH�IiFLO�GLDJQyVWLFR�H�FRP�PHOKRU�

DFXUiFLD�QD� LGHQWLILFDomR�GRV�FDVRV�GH�'5%�HP�ERYLQRV� �$%'$//$+�HW�DO���������

-26+,�HW�DO���������:2/)*(5�HW�DO����������



���

����3URWHtQDV�GH�IDVH�DJXGD��HVWtPXOR��PHFDQLVPR�GH�DWLYDomR�H�IXQo}HV��

� 1DV�~OWLPDV�GpFDGDV�WHP�VH�LQWHQVLILFDGR�RV�HVWXGRV�FRP�DV�SURWHtQDV�GH�IDVH�

DJXGD� �3)$��� VHQGR� FRQVLGHUDGDV� FRPR� ELRPDUFDGRUDV� ~WHLV� QR� GLDJQyVWLFR��

SURJQyVWLFR�H�PRQLWRUDPHQWR�GH�HQIHUPLGDGHV��0$57,1(=�68%,(/$�HW�DO�����������

� $V�3)$�SRGHP�VHU�FODVVLILFDGDV�FRPR�SRVLWLYDV�H�QHJDWLYDV��$�KDSWRJORELQD�

�+S���FHUXORSODVPLQD��&S���DOSKD��JOLFRSURWHtQD�iFLGD��$*$���DPLORLGH�$�VpULFD��$$6��

H� D� SURWHtQD� &� UHDWLYD� �3&5�� VmR� SURWHtQDV� GH� IDVH� DJXGD� SRVLWLYDV�� $V� VXDV�

FRQFHQWUDo}HV� DXPHQWDP� GLDQWH� GH� HQIHUPLGDGHV� �DOWHUDo}HV� LQIODPDWyULDV� H�

LQIHFFLRVDV��� -i�D�DOEXPLQD�H�D� WUDQVIHUULQD� VmR�FRQVLGHUDGDV�3)$�QHJDWLYDV�� FRP�

GLPLQXLomR�GD�FRQFHQWUDomR�VpULFD�QRV�HSLVyGLRV�GHVFULWRV�DQWHULRUPHQWH��085$7$�

HW�DO���������*21=È/(=�HW�DO���������(&.(56$//��%(//��������7Ï7+29È�HW�DO���

�������$�FRQFHQWUDomR�p�GLUHWDPHQWH�SURSRUFLRQDO�DR�JUDX�GH�OHVmR�WHFLGXDO�H�RX�GH�

LQIODPDomR��&(5Ï1��(&.(56$//��0$57<1(=�68%,(/$����������

� 'HSHQGHQGR� GR� SURFHVVR� LQVWDODGR�� DV� 3)$� SRVLWLYDV� VmR� FODVVLILFDGDV� GH�

DFRUGR� FRP� D� LQWHQVLGDGH� GH� HOHYDomR� GD� FRQFHQWUDomR� SODVPiWLFD�� WHPSR� SDUD�

HOHYDomR� Pi[LPD� H� SHUtRGR� SDUD� UHWRUQR� DRV� YDORUHV� EDVDLV�� FRPR� VHQGR� GH�

LQWHQVLGDGH� HOHYDGD� RX� DOWDPHQWH� VHQVtYHLV�� PRGHUDGDV� RX� IUDFDV�� VHQGR� HVWDV�

YDULDo}HV�WDPEpP�GHSHQGHQWHV�GD�HVSpFLH�DQLPDO���

� 3RU�GHILQLomR��XPD�SURWHtQD�GH� IDVH�DJXGD�VHQVtYHO� GHYH� WHU� FRQFHQWUDo}HV�

EDL[DV�HP�DQLPDLV�VDXGiYHLV��DXPHQWDQGR�UDSLGDPHQWH�SDUD�YDORUHV�VXSHULRUHV�D�GH]�

YH]HV�HP�UHODomR�DR�EDVDO�H�GLPLQXLQGR�R�PDLV�UiSLGR�SRVVtYHO�IUHQWH�D�XPD�PHOKRUD�

GR�TXDGUR�FOtQLFR��$V�SURWHtQDV�GH� IDVH�DJXGD�PRGHUDGDV��GHSHQGHQGR�GR� WLSR�GH�

DWLYDomR�VH�HOHYDP�GH���D����YH]HV�GH�VHXV�QtYHLV�EDVDLV��SRUpP�OHYDP�GH����D����

KRUDV� SDUD� DWLQJLU� VXD� FRQFHQWUDomR�Pi[LPD� H� GHPRUDP� SDUD� UHWRUQDU� DRV� QtYHLV�

EDVDLV�GH�QRUPDOLGDGH��3DUD�DV�3)$�GH�IUDFD�LQWHQVLGDGH��R�VHX�YDORU�EDVDO�HOHYD�GH�

���D�����YH]HV��FRP�WHPSR�GH�UHVSRVWD�GH����D����KRUDV�H�GLPLQXL�PDLV�OHQWDPHQWH�

GR�TXH�DV�RXWUDV�3)$�DSyV�D�UHPLVVmR�GR�SURFHVVR��1D�HVSpFLH�ERYLQD�D�DPLORLGH�D�

VpULFD� �$$6�� H� +S� VmR� FLWDGDV� FRPR� DV� 3)$�PDLV� VHQVtYHLV� �&5$<� HW� DO��� ������

(&.(56$//��%(//����������

� (P�PXLWRV� WUDEDOKRV�YHULILFRX�VH�TXH�D�$$6�DSUHVHQWRX�PDLRU� VHQVLELOLGDGH�

TXDQGR�FRPSDUDGD�FRP�D�+S��(P�FDVRV�GH�'5%�HP�EH]HUUDV��D�FRQFHQWUDomR�GD�+S�



���

SRGH�DXPHQWDU�FHUFD�GH����YH]HV�TXDQGR�FRPSDUDGD�DR�JUXSR�GH�DQLPDLV�VDXGiYHLV��

HQTXDQWR�D�$$6�DSUHVHQWRX�DXPHQWR�GH�WUrV�YH]HV��7Ï7+29È�HW�DO�����������

(P�DOJXQV�HVWXGRV��D�+S�IRL�GHVFULWD�FRPR�D�3)$�PDLV�LPSRUWDQWH�QD�GHWHFomR�

GH�GRHQoDV�HP�ERYLQRV��HP�UHODomR�j�RXWUDV�SURWHtQDV��7Ï7+29È�HW�DO���������-26+,�

HW�DO����������SRGHQGR�VHU�XP�PDUFDGRU�SUHGLWRU�GH�GRHQoDV��*c1+(,0��$/(1,86��

:$//(5��������� -i� D�$$6��SURWHtQD� FRP�JUDQGH�VHQVLELOLGDGH�j�HVWLPXODomR�� ILFD�

VXMHLWD�j�YDULDo}HV�SRU�IDWRUHV�GLYHUVRV�FRPR�R�HVWUHVVH��$/6(0*((67�HW�DO���������

*c1+(,0��$/(1,86��:$//(5���������HQTXDQWR�TXH�D�+S�QmR�DSUHVHQWRX�YDULDo}HV�

QD�SUHVHQoD�GH�HVWUHVVH�ItVLFR�RX�DPELHQWDO��$/6(0*((67�HW�DO����������

� $�DWLYDomR�GDV�SURWHtQDV�GH�IDVH�DJXGD��3)$��HVWi� LQWLPDPHQWH�UHODFLRQDGD�

FRP�R�PHFDQLVPR�GH�UHFRQKHFLPHQWR�GH�SDWyJHQRV�SHOR�VLVWHPD�LPXQH�LQDWR��(VWH�

HYHQWR�GH�DWLYDomR�RFRUUH�DSyV�D�TXHEUD�GD�EDUUHLUD�ItVLFD�GH�SURWHomR��PXFR�SURWHWRU��

PXFRVDV�H�SHOH��7,=$5'����������

$SyV� D� TXHEUD� GHVWD� EDUUHLUD�� R� VLVWHPD� LPXQH� p� DWLYDGR�� 2V� GLIHUHQWHV�

PLFURUJDQLVPRV�SRVVXHP�GLIHUHQWHV�PROpFXODV�TXH�SRU�VXD�YH]�GLIHUHQFLDP�RV�WLSRV�

GH�UHVSRVWDV�LPXQROyJLFDV��WDLV�PROpFXODV�VmR�GHQRPLQDGDV�GH�SDGU}HV�PROHFXODUHV�

DVVRFLDGRV� DRV� SDWyJHQRV� �3$03V��� 2� UHFRQKHFLPHQWR� GRV� SDGU}HV� p� IHLWR�

SULQFLSDOPHQWH� SRU� FpOXODV� GHQGUtWLFDV�� PRQyFLWRV� H� PDFUyIDJRV�� FpOXODV�

PRQRQXFOHDUHV�� SRU� PHLR� GH� UHFHSWRUHV� GH� UHFRQKHFLPHQWR� GH� SDGU}HV� �355V���

PROpFXODV�ORFDOL]DGDV�QD�PHPEUDQD�FHOXODU�GHVWDV�FpOXODV��8P�GRV�PDLV�LPSRUWDQWHV�

UHFHSWRUHV�p�R�GD�IDPtOLD�³7ROO�OLNH´��7,=$5'�����������

� $SyV�D�OLJDomR�GRV�3$03V�FRP�RV�355V��RFRUUH�D�H[SUHVVmR�LQWUDFHOXODU�GR�

IDWRU� GH� WUDQVFULomR� �1)�.E��� LPSRUWDQWH� YLD� GH� VLQDOL]DomR� SDUD� UHVSRVWDV�

LPXQROyJLFDV�TXH�FRQVWLWXL�XPD�IDPtOLD�GH�FLQFR�IDWRUHV�GH�WUDQVFULomR�IXQGDPHQWDLV�

QD�LQIODPDomR�H�QD�LPXQLGDGH��(VWHV�IDWRUHV�GH�WUDQVFULomR�HVWLPXODP�D�VtQWHVH�GDV�

FLWRFLQDV� SUy�LQIODPDWyULDV� LQWHUOHXFLQD� �� �,/����� LQWHUOHXFLQD� �� �,/���� H� R� IDWRU� GH�

QHFURVH�WXPRUDO�DOID��71)�Į���(VWDV�FLWRFLQDV�HVWLPXODP�R�ItJDGR�D�SURGX]LU�DV�3)$�

�)LJXUD� ���� HVSHFLDOPHQWH� KDSWRJORELQD� QRV� ERYLQRV� �7,=$5'�� ������ %2'(� HW� DO���

�������2�HVWUHVVH�WDPEpP�SRGH�HVWLPXODU�D�VtQWHVH�GH�+S�SRU�GXDV�YLDV��HVWLPXODQGR�

RV�PDFUyIDJRV�H�RX�R�HL[R�KLSRWiODPR�KLSyILVH�DGUHQDO��RFDVLRQDQGR�QD�SURGXomR�GH�

JOLFRFRUWLFyLGHV�� TXH� SRU� VXD� YH]� HVWLPXODP� RV� KHSDWyFLWRV� QD� VtQWHVH� GH� 3)$�

�085$7$��6+,0$'$��<26+,2.$���������



���

)LJXUD�����'HVHQFDGHDPHQWR�GD�UHVSRVWD�GH�IDVH�DJXGD��FRP�RV�GLIHUHQWHV�WLSRV�GH�HVWLPXODomR�
±�6mR�3DXOR�±������

)RQWH�� DGDSWDGR� GH� 0DUWtQH]�6XELHOD� HW� DO��� �������� 0XUDWD�� 6KLPDGD�� <RVKLRND� �������� SRU�
5DPRV���������

� 2�ItJDGR�p�R�SULQFLSDO�yUJmR�SURGXWRU�GH�+S��<$1*�HW�DO����������QR�HQWDQWR��D�

JOkQGXOD�PDPiULD��DVVLP�FRPR�RXWURV�WHFLGRV�H[SUHVVDP�JHQHV�FDSD]HV�GH�SURGX]LU�

WDO�SURWHtQD��+,66�HW�DO���������

� $�+S�p�XPD�JOLFRSURWHtQD�FRP�PDVVD�UHODWLYD��0U��GH���������'D��TXH�PLJUD�

QD� UHJLmR� DOID��� JOREXOLQD� QD� HOHWURIRUHVH�� $� PROpFXOD� p� FRPSRVWD� SRU� GXDV�

VXEXQLGDGHV�DOID�H�GXDV�VXEXQLGDGHV�EHWD��D�VXEXQLGDGH�DOID�WHP�XP�SHVR�PROHFXODU�

GH����D����N'D�H�D�VXEXQLGDGH�EHWD�GH����D����N'D��$V�VXEXQLGDGHV�VH�FRPELQDP�

QD�IRUPD�GH�XPD�FDGHLD�WHWUDPpULFD�ȕ�Į�Į�ȕ��$�+S�KXPDQD�WHP�WUrV�VXEWLSRV�GHYLGR�

DR�VHX�SROLPRUILVPR�JHQpWLFR��+S������+S������+S������1RV�DQLPDLV�R�WHWUkPHUR�GH�+S�

WHP�QRWiYHO� GLIHUHQoD�� HP� FDUQtYRURV� H� RQtYRURV� p� VHPHOKDQWH� D�+S� ���� KXPDQD��

HQTXDQWR� TXH� QRV� ERYLQRV� WHP� VLPLODULGDGHV� j� +S� ���� �025,0$768� HW� DO��������

76(1*�HW�DO���������<8(+�HW�DO����������

� 8PD�LPSRUWDQWH�KDELOLGDGH�GD�+S�p�D�DILQLGDGH�GH�OLJDomR�FRP�D�KHPRJORELQD��

$PEDV�SURWHtQDV�VH� OLJDP� IRUPDQGR�FRPSOH[RV��GHVFULWRV� FRPR�+S�+E��(P�FDVRV�

FRP� DOWDV� FRQFHQWUDo}HV� GH� +E�� XP� Q~PHUR� JUDQGH� GH� FRPSOH[RV� p� IRUPDGR��

0HFDQLVPRV�GH� YDUUHGXUDV�SHORV�PDFUyIDJRV�VmR�DFLRQDGRV�SDUD� HYLWDU� RV�HIHLWRV�

,QIODPDomR��LQIHFomR��WUDXPD�H�QHRSODVLD�

0RQyFLWRV�PDFUyIDJRV�

$XPHQWR�VpULFR�GD�+S�

71)�Į��,/���H�,/���

+HSDWyFLWRV�

(L[R�KLSRWiODPR�

KLSyILVH�DGUHQDO�

(VWUHVVH�

*OLFRFRUWLFyLGHV

6tWLRV�H[WUD�
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GDQRVRV�SHODV�VXEVWkQFLDV�JHUDGDV�QD�GHJUDGDomR�GD�KHPRJORELQD�QD�FLUFXODomR��2�

UHFHSWRU� &'���� GD�+S� WHP� SDSHO� IXQGDPHQWDO� QR� UHFRQKHFLPHQWR� GRV� FRPSOH[RV�

SHORV�PDFUyIDJRV��)LJXUD�����UHWLUDQGR�RV�GD�FLUFXODomR��$1'(56(1���������

� 'HYLGR� D� HVVD� OLJDomR� FRP� D� KHPRJORELQD� OLYUH� QD� FLUFXODomR�� D� +S�

GHVHPSHQKD� XP� PHFDQLVPR� QDWXUDO� GH� GHIHVD� GR� RUJDQLVPR� FRP� IXQo}HV�

EDFWHULRVWiWLFDV��HYLWDQGR�R�XVR�GR� IHUUR�SUHVHQWH�QD�KHPRJORELQD�SHODV�EDFWpULDV��

LQGLVSRQLELOL]DQGR� HVWH� PLQHUDO� DRV� PLFURUJDQLVPRV� TXH� GHOH� QHFHVVLWDP� SDUD� D�

SUROLIHUDomR��($721�HW�DO���������

)LJXUD� �� �� (VWUXWXUD� PROHFXODU� GD� +S�� FRP� DV� UHVSHFWLYDV�
VXEXQLGDGHV�H�UHFHSWRUHV�±�6mR�3DXOR�±������

)RQWH��$QGHUVHQ�HW�DO����������

� 4XD\H��������GHVFUHYHX�D�LPSRUWkQFLD�GD�IXQomR�DQWLR[LGDQWH��DQWL�LQIODPDWyULD�

H� LPXQRPRGXODGRUD� GD�+S�� $V� IXQo}HV�DQWLR[LGDQWH� H� DQWL�LQIODPDWyULD� HVSHFtILFDV�

SRGHP� HVWDU� OLJDGDV� D� SURFHVVRV� FRPR� D� DWLYDomR� GH� QHXWUyILORV� H� LQLELomR� GD�

FLFOR[LJHQDVH��&2;��H�OLSR[LJHQDVH��/2;���

� $SyV� LQM~ULDV� WHFLGXDLV�� DV� FpOXODV� GR� VLVWHPD� LPXQH� VLQWHWL]DP� FLWRFLQDV� H�

DWLYDP� FDVFDWDV� LPXQROyJLFDV�� 1D� DWLYDomR� GD� UHVSRVWD� LPXQROyJLFD� RFRUUH� D�

PLJUDomR�GH�QHXWUyILORV��H[HUFHQGR�SDSHO�IXQGDPHQWDO�QD�IDJRFLWRVH�GH�DQWtJHQRV�QR�

VtWLR� GD� LQIHFomR�� 3HVTXLVDV� VXJHUHP� TXH� FpOXODV� PLHOyLGHV� H[SUHVVDP� JHQHV�

UHVSRQViYHLV� SHOD� VtQWHVH� GH�+S�� DVVLP� FRPR�RV� KHSDWyFLWRV��1HVWDV� FpOXODV�� XP�

HVWRTXH� GH� +S� p� IHLWR� HP� JUkQXORV� H� OLEHUDGR� DSyV� DWLYDomR� GH� QHXWUyILORV�� $� +S�

GHULYDGD�GH�FpOXODV�PLHOyLGHV�SURPRYH�D�UHGXomR�GRV�GDQRV�WHFLGXDLV�SHOR�FRQWUROH�



���

GR�FUHVFLPHQWR�EDFWHULDQR�ORFDO��DOpP�GD�VXD�IXQomR�DQWL�LQIODPDWyULD��7+(,/*$$5'�

0g1&+�HW�DO����������

� $V�HQ]LPDV�FLFOR[LJHQDVH� �&2;��H� OLSR[LJHQDVH� �/2;��DWXDP�HP�SURFHVVRV�

LQIODPDWyULRV�� VLQWHWL]DQGR� SURGXWRV� GD� LQIODPDomR�� FRPR� DV� SURVWDJODQGLQDV� H�

OHXFRWULHQRV�� $� /2;� SDUWLFLSD� GR� SURFHVVR� GH� R[LGDomR� GH� OLStGHRV� TXH� OHYD� D�

IRUPDomR�GH� UDGLFDLV� OLYUHV��&RP�SURSULHGDGH�DQWL�LQIODPDWyULD�H�DQWLR[LGDQWH��D�+S�

WHP�SDSHO�QD�LQLELomR�GDV�HQ]LPDV�&2;�H�/2;��DX[LOLDQGR�QD�LQLELomR�GR�SURFHVVR�

LQIODPDWyULR� H� GH� R[LGDomR� OLStGLFD� �48$<(�� ������� $� +S� IUHQWH� D� R[LGDomR� GD�

KHPRJORELQD�SURPRYH�XPD�UHODomR��TXDQWR�PDLRU�D�FRQFHQWUDomR�GH�+S��PDLRU�p�D�

VXD�DWLYLGDGH�DQWL�R[LGDQWH��*877(5,'*(����������

� &LWD�VH�DLQGD��R�HIHLWR�LPXQRPRGXODGRU�GD�KDSWRJORELQD��&5$<�HW�DO����������

(VWXGR� HP� FDPXQGRQJRV� FRP� GHILFLrQFLD� GH� +S� GHPRQVWURX� DWURILD� GRV� yUJmRV�

OLQIRLGHV� FRP� SHTXHQD� TXDQWLGDGH� GH� FpOXODV� PDGXUDV� %� H� 7� QR� VDQJXH� H� HP�

FRPSDUWLPHQWRV� OLQIRLGHV�VHFXQGiULRV��2V�FDPXQGRQJRV�DSUHVHQWDUDP� UHGXomR�QD�

UHVSRVWD� LPXQROyJLFD�DGDSWDWLYD��REVHUYDGD�SHOD�EDL[D�SURGXomR�GH�DQWLFRUSRV�,J*�

DSyV�D�LPXQL]DomR�FRP�DGMXYDQWHV�H�DQWtJHQRV��+817221�HW�DO����������$OpP�GLVVR��

HVWXGRV� UHFHQWHV� WrP� GHPRQVWUDGR� TXH� D� +S� H[HUFH� IXQomR� PRGXODGRUD� GDV�

UHVSRVWDV�7K�� H� 7K��� SURPRYHQGR� XPD� UHVSRVWD� SUHGRPLQDQWH�7K��PHGLDGD� SHOD�

SURGXomR�H�LQLELomR�GH�FLWRFLQDV��$55('28$1,�HW�DO�����������

� 2V�GLIHUHQWHV�WLSRV�GH�+S�SURPRYHP�GLIHUHQWHV�UHVSRVWDV��D�+S�����SURPRYH�

XPD�UHGXomR�QD�JHUDomR�GH�(52¶V��FRP�SRWHQFLDO�DQWLR[LGDQWH��OLJDomR�FRP�D�+E�H�

IXQomR�DQWL�LQIODPDWyULD��UHSDUDQGR�H�GLPLQXLQGR�D�UHVSRVWD�7K���-i�D�+S�����DXPHQWD�

R�HVWUHVVH�R[LGDWLYR�H�SHUPLWH�D�SHUVLVWrQFLD�GR�HVWtPXOR�LQIODPDWyULR��OHYDQGR�j�XPD�

UHVSRVWD�7K���1D�PRGXODomR��D�+S�VH� OLJD�j�KHPRJORELQD�H�GLPLQXL�D� OLEHUDomR�GH�

(52¶V� �)LJXUD� ����$SHVDU� GRV�DYDQoRV�QDV� SHVTXLVDV�� DOJXQV�DXWRUHV� UHODWDUDP�D�

QHFHVVLGDGH� GH�PDLRUHV� HVWXGRV� YROWDGRV� SDUD� D�+S� HP� UHODomR� j�PRGXODomR� GH�

UHVSRVWDV�LPXQROyJLFDV��+817221�HW�DO�����������
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)LJXUD�����,PSRUWkQFLD�GD�+S�QD�PRGXODomR�GDV�UHVSRVWDV�LPXQROyJLFDV�±�6mR�3DXOR�
±������

)RQWH��DGDSWDGR�GH�4XD\H���������SRU�5DPRV��������

����+S�FRPR�ELRPDUFDGRU�GH�GRHQoDV��

������+DSWRJORELQD�FRPR�ELRPDUFDGRU�GH�GLDUUHLD�

� 6DEH�VH�TXH�D�GLDUUHLD�SURPRYH�HIHLWR�VLJQLILFDWLYR�VREUH�D�FRQFHQWUDomR�GH�

+S��H�TXH�RV�YDORUHV�GHVWD�SURWHtQD�HVWmR�DVVRFLDGRV�FRP�DV�VLQWRPDWRORJLDV�FOtQLFDV�

GD�GRHQoD��$/%$<5$.��.$%8���������'HLJQDQ�HW�DO����������DYDOLDQGR�EH]HUUDV�FRP�

LQIHFomR�H[SHULPHQWDO�SRU�6DOPRQHOOD�YHULILFDUDP�TXH�D�FRQFHQWUDomR�GD�KDSWRJORELQD�

DXPHQWRX�FRQIRUPH�D�VHYHULGDGH�GD�GLDUUHLD��GHWHUPLQDGD�SRU�VLVWHPD�GH�HVFRUHV����

±� IH]HV�QRUPDLV� �ILUPHV��EHP� IRUPDGDV�����±�GLDUUHLD�PRGHUDGD� �IH]HV� IOXLGDV�FRP�

FRORUDomR�DQRUPDO�����±�GLDUUHLD�VHYHUD��DTXRVD��IH]HV�HP�MDWRV�����

&RUUHODomR�VLJQLILFDWLYD�GRV�HVFRUHV�GH�IH]HV�FRP�D�+S�WDPEpP�IRL�HQFRQWUDGD�

SRU�3RXUMDIDU�HW�DO���������HP�HVWXGR�DGRWDQGR�FODVVLILFDomR�VLPLODU�j�GH�'HLJQDQ�HW�

DO�� �������� 2V� DXWRUHV� DILUPDUDP� TXH� DV� SURWHtQDV� +S� H� $$6� VmR� LQGLFDGRUHV�

FRQILiYHLV�GD�JUDYLGDGH�GD�GLDUUHLD���

$VVRFLDo}HV�GH�SDWyJHQRV�SURPRYHP�GLIHUHQWHV�UHVSRVWDV�IUHQWH�DR�VLVWHPD�

LPXQH�� IDWR� REVHUYDGR�SHORV�PDLRUHV� YDORUHV� GH�+S�HP� LQIHFo}HV�SRU�5RWDYtUXV���
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&U\SWRVSRULGLXP�RX�&RURQDYtUXV���&U\SWRVSRULGLXP��HP�UHODomR�j�LQIHFo}HV�LVRODGDV�

FDXVDGDV�DSHQDV�SRU�5RWDYtUXV�RX�&RURQDYtUXV��$�LQIHFomR�SRU�(7(&�.���WDPEpP�

SURPRYHX�DXPHQWR�QRV�YDORUHV�GH�+S��3285-$)$5�HW�DO�����������

� (P�RXWUR�HVWXGR�UHDOL]DGR�HP�EH]HUURV�FRP�GLDUUHLD��D�LQWHQVLGDGH�GD�GRHQoD�

IRL�FODVVLILFDGD�HP�TXDWUR�FDWHJRULDV��D�VHJXLU����±�QRUPDO��IH]HV�QRUPDLV�������SDVWRVD�

�IH]HV�VHP�IRUPD�����±�HVFRUUHQGR��IH]HV�HVSDOKDQGR�IDFLOPHQWH��H���±�OtTXLGD��IH]HV�

GHVSURYLGDV�GH�PDWpULD�VyOLGD���2V�HVFRUHV����GLDUUHLD�PRGHUDGD��H����GLDUUHLD�VHYHUD��

IRUDP�FRQVLGHUDGRV�FRPR�SRVLWLYRV��1HVWH�HVWXGR�D�GHVLGUDWDomR�WDPEpP�IRL�DYDOLDGD��

SRU� PHLR� GD� IRUPDomR� GD� SUHJD� FXWkQHD� QD� SRUomR� ODWHUDO� GD� UHJLmR� FHUYLFDO� H�

PHQVXUDomR� GR� WHPSR� GH� UHWRUQR� GD� SHOH� j� VXD� SRVLomR� QRUPDO�� XWLOL]DQGR� DV�

VHJXLQWHV� FDWHJRULDV�� GHVLGUDWDomR� VXDYH�� GHVLGUDWDomR� PRGHUDGD� H� GHVLGUDWDomR�

VHYHUD�� %H]HUURV� FRP� GLDUUHLD� WLQKDP� PDLRUHV� YDORUHV� GH� +S� ������ J�/�� TXDQGR�

FRPSDUDGR�DRV�VDGLRV�������J�/���DOpP�GLVVR��EH]HUURV�FRP�GLDUUHLD�H�GHVLGUDWDomR�

VHYHUD�WLQKDP�FRQFHQWUDomR�GH�+S�PDLRU�������J�/���TXDQGR�FRPSDUDGR�FRP�GLDUUHLD�

VXDYH� ������ J�/��H�PRGHUDGD� ������J�/���(QWUH�RV�EH]HUURV� FRP� IUDFD� H�PRGHUDGD�

GHVLGUDWDomR�QmR�KRXYH�DOWHUDo}HV�QR�SHUILO�VpULFR�GD�+S�H�$$6��+$-,02+$00$',�

HW�DO�����������

� 3RU�RXWUR�ODGR��7yWKRYi�HW�DO���������DSUHVHQWDUDP�UHVXOWDGRV�DSRQWDQGR�TXH�

R�YDORU�GD�+S�HP�DQLPDLV�FRP�GLDUUHLD�QmR�GLIHULX�GRV�DQLPDLV�VDXGiYHLV��HQWUHWDQWR��

QHVWH�HVWXGR�IRL�XWLOL]DGR�XP�EDL[R�Q~PHUR�GH�DPRVWUDV��Q �����DOpP�GH�XPD�DPSOD�

IDL[D� HWiULD� FRQWHPSODGD� �GXDV� VHPDQDV� H� VHLV� PHVHV��� 6DEH�VH� TXH� R� VLVWHPD�

LPXQROyJLFR�GRV�ERYLQRV�VRIUH�JUDQGHV�WUDQVIRUPDo}HV�HQWUH�R�SHUtRGR�QHRQDWDO��D�

SXEHUGDGH� H� D� LGDGH� DGXOWD�� UHIOHWLQGR� GLUHWDPHQWH� QD� IXQomR� GDV� FpOXODV� H� VHXV�

SURGXWRV��2552�HW�DO���������.,/3,����������

� 2XWURV�DXWRUHV�FRPSDUDUDP�EH]HUUDV�VHP�GLDUUHLD��EH]HUUDV�FRP�GLDUUHLD�VHP�

GHWHUPLQDomR�GR�DJHQWH�HWLROyJLFR�H�EH]HUUDV�FRP�GLDUUHLD�FDXVDGD�SRU�5RWDYtUXV��

$SyV�R�LQtFLR�GD�GHWHFomR�GD�GRHQoD��DPRVWUDV�IRUDP�FROHWDGDV�HP�XP�LQWHUYDOR�GH�

��� KRUDV� DWp� R� ILQDO� GD� PDQLIHVWDomR� GRV� VLQDLV� FOtQLFRV�� $� +S� QmR� DSUHVHQWRX�

YDULDo}HV� TXDQWR� DRV� JUXSRV� H[SHULPHQWDLV�� QR� HQWDQWR�� R� HVWXGR� GHVFUHYHX� D�

LPSRUWkQFLD�GD�XWLOL]DomR�GD�FHUXORSODVPLQD�QD�GHWHFomR�GH�GLDUUHLDV�FDXVDGDV�SRU�

5RWDYtUXV��52&+$�HW�DO���������

� 3DUDVLWDV� QHPDWyGHRV� SRGHP� FDXVDU� GLDUUHLDV� HP� EH]HUURV�� REVWUXo}HV�

LQWHVWLQDLV� H� DWp� PHVPR� PLJUDomR� GH� ODUYDV� SDUD� DV� YLDV� DpUHDV� RFDVLRQDQGR�

SQHXPRQLD�YHUPLQyWLFD��6,/9$�HW�DO����������(P�XP�HVWXGR�TXH�DYDOLRX�EH]HUURV�FRP�
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LGDGH�HQWUH� XP�H� WUrV�PHVHV�GH� LGDGH�� YHULILFRX�VH� TXH� D� KDSWRJORELQD�� DVSDUWDWR�

DPLQRWUDQVIHUDVH�� IRVIDWDVH� DOFDOLQD� H� PDORQGLDOGHtGR� VpULFR� DSUHVHQWDYDP�VH�

DXPHQWDGRV�� HQTXDQWR� D� DOEXPLQD�� SURWHtQD� WRWDO�� IHUUR� H� JOXWDWLRQD� UHGXWDVH�

GLPLQXtUDP�HP�DQLPDLV�LQIHFWDGRV�FRP�7R[RFDUD�YLWXORUXP��LQGLFDQGR�XPD�UHVSRVWD�

GH�IDVH�DJXGD��%2=8./8+$1�HW�DO����������

� 6HSSl�/DVVLOD�HW�DO����������DYDOLDQGR�����EH]HUURV�FRP�LGDGH�HQWUH����D����

GLDV�GH�YLGD�QD�)LQOkQGLD��REVHUYDUDP�WD[D�GH�GLDUUHLD�GH��������FRP�GHWHFomR�GH�

(LPHULD� �ERYLV�� ]XHUQLL� H�DODEDPHQVLV�� HP�������GDV�DPRVWUDV��2V�DQLPDLV� IRUDP�

FODVVLILFDGRV�FRPR�VHP�VLQDLV�GH�HLPHULRVH��VLQDLV�IUDFRV��PRGHUDGRV�H�IRUWHV��&RP�

UHVXOWDGR� GLIHUHQWH� GR� HVSHUDGR�� RV� DXWRUHV� REVHUYDUDP� TXH� EH]HUUDV� FRP� VLQDLV�

IUDFRV�GH�HLPHLURVH�DSUHVHQWDYDP�YDORUHV�PHQRUHV�GH�+S������J�/��HP�UHODomR�DRV�

DQLPDLV�VHP�VLQDLV�GH�HLPHULRVH������J�/���2V�DXWRUHV�MXVWLILFDUDP�TXH�R�PHFDQLVPR�

GH�YDUUHGXUD�GD�KHPRJORELQD�SHOD�+S�GHYLGR�jV�LQMXULDV�KHPRUUiJLFDV�FDXVDGDV�SHOD�

(LPHULD�SRGHULD�WHU�SURPRYLGR�D�UHGXomR�QD�FRQFHQWUDomR�VpULFD�GD�+S�REVHUYDGD��

� &RQIRUPH�RV� UHVXOWDGRV�REWLGRV�QRV�HVWXGRV��SRGH�VH�FRQVLGHUDU�TXH�H[LVWH�

XPD�JUDQGH�YDULDomR�HQWUH�D�UHVSRVWD�LPXQROyJLFD�GH�EH]HUUDV�FRP�GLIHUHQWHV�LGDGHV�

H�R� LPSDFWR�GRV�GLIHUHQWHV�SDWyJHQRV�VREUH�R�GHVHQFDGHDPHQWR�GH�XPD� UHVSRVWD�

LPXQROyJLFD�� RFDVLRQDQGR� XPD� GLDUUHLD�� (QWUHWDQWR�� R� TXH� QmR� IRL� DYDOLDGR� DWp� R�

PRPHQWR�p�TXDO�D�VHQVLELOLGDGH�GD�+S�QD�GHWHFomR�GH�FDVRV�GH�GLDUUHLD�HP�GLIHUHQWHV�

LGDGHV��FRP�GLIHUHQWHV�SDWyJHQRV�H�FRP�GLIHUHQWHV�WLSRV�GH�SURWHtQDV��

������+DSWRJORELQD�FRPR�ELRPDUFDGRU�GH�'5%�

$�'5%�SURPRYH�DXPHQWRV�VLJQLILFDWLYRV�VREUH�D�FRQFHQWUDomR�GH�+S��$1*(1�

HW� DO��� ������ 7Ï7+29È� HW� DO��� ������ -26+,� HW� DO��� ������� $GRWDQGR�VH� TXDWUR�

FDWHJRULDV�SDUD�FODVVLILFDU�D�SUHVHQoD�GH�VHFUHomR�QDVDO��SHOR�HVFRUH�DGDSWDGR�GH�

:,�� IRL� SRVVtYHO� YHULILFDU� D� DVVRFLDomR� GDV� DOWHUDo}HV� FRP�D� FRQFHQWUDomR� GH�+S��

REVHUYDGD�SHOD�LQWHUDomR�VLJQLILFDWLYD�GD�GRHQoD�FRP�D�LGDGH��SRLV�D�FRQFHQWUDomR�GH�

+S�DXPHQWDYD�HP�EH]HUUDV�PDLV� YHOKDV� �0855$<�HW�DO����������'LDQWH�GH�RXWUDV�

HQIHUPLGDGHV��FRPR�D�GLDUUHLD�H�D�RQIDOLWH��D�'5%�SURPRYHX�RV�PDLRUHV�DXPHQWRV�

QRV�YDORUHV�GH�+S��7Ï7+29È�HW�DO�����������
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'XGHN�HW�DO���������GHVDILDUDP�FRP�0\FRSODVPD�ERYLV����EH]HUUDV�FRP�LGDGH�

HQWUH� TXDWUR� D� RLWR� VHPDQDV� GH� YLGD�� 'RLV� JUXSRV� IRUDP� IRUPDGRV�� FRQWUROH� H�

H[SHULPHQWDO�� $V� IrPHDV� IRUDP� DYDOLDGDV� HP� FLQFR� PRPHQWRV�� XP� GLD� DQWHV� GR�

GHVDILR� H� WUrV�� FLQFR�� VHWH� H� QRYH� GLDV� DSyV�� 2V� DXWRUHV� REVHUYDUDP� DXPHQWR�

VLJQLILFDWLYR�QD�FRQFHQWUDomR�GH�+S�H�$$6�H�VXJHULUDP�DWLYDomR�HIHWLYD�GD�UHVSRVWD�

GH� IDVH� DJXGD�� $� FRQFHQWUDomR� GH� +S� IRL� GLIHUHQWH� QRV� PRPHQWRV� WUrV� �JUXSR�

H[SHULPHQWDO� �������J�/�H�FRQWUROH �������J�/���FLQFR��JUXSR�H[SHULPHQWDO� �������

J�/�H�FRQWUROH �������J�/��H�VHWH��JUXSR�H[SHULPHQWDO� �������J�/�H�FRQWUROH �������

J�/���

2�HIHLWR�GD�GLDUUHLD�YLUDO�ERYLQD��%9'9��H�0DQKHPPLD�VREUH�D�FRQFHQWUDomR�

VpULFD� GDV� 3)$� IRL� DYDOLDGR�� SRU�PHLR� GD� LQRFXODomR� GH� XPD� FHSD� GR� %9'9� QmR�

FLWRSiWLFR�GR�WLSR���H�FHSD�GH�0DQKHPPLD KDHPRO\WLFD�$E�����LVRODGD�GH�XP�ODYDGR�

WUDTXHREU{QTXLFR�GH�XP�EH]HUUR�FRP�VLQDLV�FOtQLFRV�GH�SQHXPRQLD��HP�EH]HUURV�FRP�

LGDGH�YDULDQGR�HQWUH�QRYH�H����VHPDQDV�GH�YLGD��)RL�SRVVtYHO�REVHUYDU�DXPHQWR�QD�

FRQFHQWUDomR� VpULFD� GH� +S� HP� EH]HUUDV� LQRFXODGDV� FRP� DPERV� RV� YtUXV��

DSUHVHQWDQGR�YDORUHV�GH������D������J�/��TXDQGR�FRPSDUDGR�FRP�R�JUXSR�FRQWUROH�

������� J�/��� VXJHULQGR�D� FRPR� LPSRUWDQWH� PDUFDGRU� SDUD� DYDOLDomR� GD� VD~GH� HP�

UHEDQKRV��$OpP�GLVVR��RV�DXWRUHV�GHVFUHYHUDP�TXH�D�GXUDomR�GDV�UHVSRVWDV�GDV�3)$�

GRV�GLIHUHQWHV�JUXSRV��LQIHFWDGRV�FRP�%9'9��0DQKHPPLD�H�%9'9���0DQKHPPLD���

IRUDP�HTXLYDOHQWHV�HQWUH�DV�SURWHtQDV�HP�TXHVWmR��*c1+(,0�HW�DO�����������

$�0DQKHPPLD�SURPRYH�GLIHUHQWHV�DOWHUDo}HV�QR�RUJDQLVPR�GDV�EH]HUUDV��$SyV�

TXDWUR�KRUDV�GH�LQRFXODomR�SRU�YLD�LQWUDEURQTXLDO�IRL�SRVVtYHO�REVHUYDU�RV�VHJXLQWHV�

VLQDLV� FOtQLFRV�� DSDWLD�� UHVSLUDomR� DEGRPLQDO�� DOWHUDomR� GRV� UXtGRV� UHVSLUDWyULRV��

KLSHUWHUPLD��HOHYDomR�GDV�IUHTXrQFLDV�FDUGtDFD�H�UHVSLUDWyULD�H�DUULWPLD�FDUGtDFD��1R�

H[DPH� KLVWRSDWROyJLFR� IRL� SRVVtYHO� HQFRQWUDU� OHV}HV� GH� SQHXPRQLD� ILEULQRVD�

KHPRUUiJLFD��)$*/,$5,���������

2XWUR� LPSRUWDQWH�YtUXV�FDXVDGRU�GH�GRHQoD�UHVSLUDWyULD��R�9tUXV�5HVSLUDWyULR�

6LQFLFLDO� %RYLQR� �%569��� IRL� WHVWDGR� IUHQWH� j� LQGXomR� GDV� SURWHtQDV� +S� H� $$6��

9HULILFRX�VH�XP�LQWHQVR�DXPHQWR�QDV�FRQFHQWUDo}HV�VpULFDV�GHVWDV�SURWHtQDV��FRP�

YDORUHV�GH�+S�YDULDQGR�HQWUH���D������J�/�QR�SLFR�GD�GRHQoD��VHQGR�R�YDORU�������J�/�

REWLGR�QR�JUXSR�FRQWUROH��H�YDORUHV�GH�$$6�HQWUH����D����PJ�P/�HQFRQWUDGRV�QR�SLFR�

GD�GRHQoD��H�YDORUHV�DEDL[R�GH����PJ�P/�QR�JUXSR�FRQWUROH��+((*$$5'�HW�DO����������

2� SLFR� SDUD� DPEDV� DV� SURWHtQDV� IRL� SUy[LPR� GR� RLWDYR� GLD� DSyV� D� LQIHFomR�� R�

FRPSRUWDPHQWR�GD�+S�DFRPSDQKRX�DV�DOWHUDo}HV�FOtQLFDV�GRV�DQLPDLV��+((*$$5'�



���

HW�DO����������1R�HQWDQWR��RXWURV�DXWRUHV�DILUPDUDP�TXH�D�$$6�IRL�GHVFULWD�FRPR�XP�

PDUFDGRU�PDLV�VHQVtYHO�SDUD�LQIHFo}HV�UHVSLUDWyULDV��2552�HW�DO�����������

(P�RXWUR�HVWXGR��DSyV�LQRFXODomR�GH�'LFW\RFDXOXV�YLYLSDUXV�QRV�SXOP}HV�GH�

EH]HUURV��*nQKHLP��+|JOXQG�H�:DOOHU��������REVHUYDUDP�TXH�GLIHUHQWHV�GRVHV������

ODUYDV�QR�HVWiJLR�GH�GHVHQYROYLPHQWR�����/��SRU�GRLV�GLDV�FRQVHFXWLYRV������ODUYDV�/��

SRU�FLQFR�GLDV�FRQVHFXWLYRV�H������ODUYDV�/��HP�XPD�~QLFD�YH]���LQGX]LUDP�DXPHQWR�

QD�FRQFHQWUDomR�GH�+S��$$6�H�ILEULQRJrQLR��DVVLP�FRPR�DXPHQWR�QD�FRQWDJHP�GH�

HRVLQyILORV�� TXDQGR� FRPSDUDGR� FRP� R� PRPHQWR� LQLFLDO� GR� HVWXGR�� 2V� DXWRUHV�

VXJHULUDP� TXH� D� HOHYDomR� QD� FRQFHQWUDomR� GH� 3)$� H� R� DXPHQWR� QR� Q~PHUR� GH�

HRVLQyILORV� HP� DQLPDLV� FRP� '5%� SRGHULD� LQGLFDU� LQIHFomR� SXOPRQDU� SDUDVLWiULD��

SRGHQGR�DX[LOLDU�QD�HVFROKD�GR�WLSR�GH�WUDWDPHQWR��3RU�RXWUR�ODGR��YDOH�UHVVDOWDU�TXH�

DQLPDLV� FRP� YHUPLQRVHV� SXOPRQDUHV� WDPEpP� SRGHP� DSUHVHQWDU� FRQFHQWUDo}HV�

QRUPDLV�RX�EDL[DV�GH�+S��

2�PRQLWRUDPHQWR�GD�'5%�FRP�R�XVR�GD�+S�p�LPSRUWDQWH�WDQWR�SDUD�D�GHWHFomR�

TXDQWR�SDUD�R�WUDWDPHQWR�HP�EH]HUUDV��XPD�YH]�TXH�HP�FDVRV�QDWXUDLV�GH�LQIHFomR�

RV�YDORUHV�GH�+S�H�$$6�GLPLQXHP�DSyV�R�WUDWDPHQWR��HQTXDQWR�TXH�RV�YDORUHV�GH�

DOEXPLQD�DXPHQWDP��-26+,�HW�DO�����������

%XUFLDJD�5REOHV�HW�DO���������DYDOLDUDP�D�DSOLFDELOLGDGH�GD�+S�QR�GLDJQyVWLFR�

GH� '5%� HP� QRYLOKDV� QR� PRPHQWR� GD� FKHJDGD� DRV� FRQILQDPHQWRV�� 2V� DXWRUHV�

YHULILFDUDP�TXH�D�FRQFHQWUDomR�GH�+S�QmR�IRL�HOXFLGDWLYD�QD�SUHYLVmR�GD�RFRUUrQFLD�

GH� '5%� H� DSRQWDUDP� TXH� XP�PHOKRU� HQWHQGLPHQWR� GD� GRHQoD� HP� VL�� GD� RULJHP�

ILVLROyJLFD�GRV�ELRPDUFDGRUHV�H�PXGDQoDV�ILVLROyJLFDV�TXH�SRGHP�RFRUUHU�GXUDQWH�D�

RFRUUrQFLD�GD�GRHQoD�SRGHULDP�VHU�~WHLV�QR�GHVHQYROYLPHQWR�GH�PDUFDGRUHV�PDLV�

HVSHFtILFRV� SDUD�D�'5%��$OpP�GLVVR�� RV� DXWRUHV� GHVWDFDUDP�TXH�D� HODERUDomR�GH�

PRGHORV�XVDQGR�XP�FRQMXQWR�GH�YDULiYHLV�SRGHULD�DXPHQWDU�D�KDELOLGDGH�GH�SUHGLomR�

GD�GRHQoD���

������+DSWRJORELQD� FRPR� SURWHtQD� SUHGLWRUD� RX� ELRPDUFDGRU� GH� RXWUDV�

HQIHUPLGDGHV�

� $� RQIDOLWH� SURPRYH� DXPHQWRV� QD� FRQFHQWUDomR� GH� +S�� SRUpP� DSHVDU� GRV�

YDORUHV�PDLRUHV�TXH�RV�DQLPDLV�GR�JUXSR�FRQWUROH��UHVXOWDGRV�VLJQLILFDWLYRV�QmR�IRUDP�



���

HQFRQWUDGRV� �7Ï7+29$�HW�DO����������SRU�RXWUR� ODGR�DXPHQWRV�VLJQLILFDWLYRV� IRUDP�

HQFRQWUDGRV� SRU� 6HSSl�/DVVLOD� HW� DO��� �������� 1R� HQWDQWR�� RV� DXPHQWRV� QD�

FRQFHQWUDomR�GH�+S�HP�DQLPDLV�FRP�RQIDOLWH� IRUDP� LQIHULRUHV�TXDQGR�FRPSDUDGRV�

FRP�RV�DXPHQWRV�QD�FRQFHQWUDomR�GH�+S�HP�EH]HUUDV� FRP�GRHQoDV� UHVSLUDWyULDV�

�7Ï7+29$�HW�DO���������6(33b�/$66,/$�HW�DO����������2XWURV�HVWXGRV�GHVFUHYHUDP�

D� LPSRUWkQFLD� GD� VHQVLELOLGDGH� GD� +S� H� GD� FHUXORSODVPLQD� HP� DQLPDLV� FRP�

RQIDORIOHELWH��PDVWLWH�HVWDILORFyFLFD�H�IRWRVVHQVLELOL]DomR�KHSDWyJHQD��6,03/Ë&,2�HW�

DO����������

� $OJXQV� WUDEDOKRV� GHVWDFDUDP� R� XVR� GD� +S� QR� GLDJQyVWLFR� GH� GRHQoDV� HP�

UHODomR� D� PRUELGDGH� H� PRUWDOLGDGH�� 0XUUD\� HW� DO�� ������� PRVWUDUDP� TXH� D�

FRQFHQWUDomR�GH�+S�QDV�SULPHLUDV�VHPDQDV�GH�YLGD�GRV�EH]HUURV�HVWDYD�DVVRFLDGD�

FRP�PDLRU�ULVFR�GH�PRUWH��$�GHWHFomR�WDUGLD�GDV�GLDUUHLDV�H�'5%�DFDUUHWDUDP�HP�XVR�

SURORQJDGR�GH�DQWLPLFURELDQRV��DXPHQWR�GD�WD[D�GH�UHFRUUrQFLDV�GD�GRHQoD��VHTXHODV�

QR�WUDWR�UHVSLUDWyULR��SHUGD�GH�SDUrQTXLPD�H�DEVFHVVR���DOpP�GR�LPSDFWR�QHJDWLYR�QR�

GHVHPSHQKR��SURGXomR�GH�OHLWH��UHSURGXomR�H�ORQJHYLGDGH��0F*8,5.���������

� $�+S�WHP�VLGR�XWLOL]DGD�HP�PXLWRV�HVWXGRV�HP�EH]HUURV�FRPSDUDQGR�GLIHUHQWHV�

UHVSRVWDV�LQIODPDWyULDV��%DOORX�HW�DO���������GHPRQVWUDUDP�D�LPSRUWkQFLD�GD�DQHVWHVLD�

H�DQDOJHVLD�HP�SURFHGLPHQWRV�FRPR�D�FDVWUDomR�H�GHVFRUQD�VREUH�R�SHUILO�LQIODPDWyULR�

GH� EH]HUURV� FRP� WUrV� PHVHV� GH� YLGD�� $� FDVWUDomR� H� D� GHVFRUQD� SURPRYHUDP�

DOWHUDo}HV�QD�FRQFHQWUDomR�GH�+S��DOpP�GLVVR��DSUHVHQWRX�VH�DOWD�HP�DQLPDLV�VHP�

DQDOJHVLD��2�XVR�GD�DQDOJHVLD�SURPRYHX�GLPLQXLomR�QDV�UHVSRVWDV�LQIODPDWyULD��+S��

H�VXSUHVVmR�GRV�OHXFyFLWRV��

� 2�XVR�GH�YLWDPLQDV�H�VXSOHPHQWRV�WHP�SURPRYLGR�LQGXomR�GH�UHVSRVWD�GH�IDVH�

DJXGD�HP�ERYLQRV��.,0�HW�DO���������.58(*(5�HW�DO����������$SyV�VXSOHPHQWDomR�

FRP� OHYHGXUD� KLGUROLVDGD�� EH]HUUDV� FRP� GRLV� GLDV� GH� YLGD� DSUHVHQWDUDP� PDLRU�

FRQFHQWUDomR� GH� +S� FRP� XP� H� WUrV� GLDV� DSyV� D� VXSOHPHQWDomR�� DOpP� GH� PDLRU�

TXDQWLGDGH�GH�,J$�HVSHFtILFD�SDUD�EDFWpULDV�H�YtUXV�FLQFR�GLDV�DSyV��2�JUXSR�FRQWUROH�

DSUHVHQWRX�QHXWURSHQLD�� OLQIRFLWRVH�H� WURPERFLWRSHQLD�� SRU� RXWUR� ODGR�� KRXYH�PDLRU�

SRUFHQWDJHP�GH�OLQIyFLWRV�7&'���GRLV�GLDV�DSyV�D�VXSOHPHQWDomR��.,0�HW�DO�����������

� /HYHGXUDV� FRPR� 6DFFKDURP\FHV� FHUHYLVLDH� FRQWrP� SURGXWRV� GD� SDUHGH�

FHOXODU��DV�PDQRSURWHtQDV�H�EHWD�JOXFDQDV��TXH�SRGHP�PHOKRUDU�R�GHVHPSHQKR�H�D�

VD~GH�GRV�DQLPDLV��,PSRUWDQWHV�UHVXOWDGRV�IRUDP�GHVFULWRV�HP�UHODomR�j�LQGLFDGRUHV�

LPXQROyJLFRV� H� ELRTXtPLFRV� HP� EH]HUURV�� FRPR� R� DXPHQWR� QD� FRQFHQWUDomR� GH�



���

JDPDJOREXOLQDV�� DWLYLGDGH�GD� FHUXORSODVPLQD�� UHVSRVWD� SUROLIHUDWLYD� GRV� OLQIyFLWRV�H�

DWLYLGDGH�GH�IDJyFLWRV��.,0�HW�DO���������:Ï-&,.����������

������2WLPL]DomR�GR�XVR�GD�KDSWRJORELQD�FRPR�ELRPDUFDGRU�

� (VWUDWpJLDV�SDUD�D�XWLOL]DomR�GD�+S�GHYHP�VHU�XWLOL]DGDV�� VDEHQGR�VH�TXH�D�

PHVPD�SRGH�YDULDU�GH�DFRUGR�FRP�D�LGDGH��WLSR�GH�WpFQLFD�H�GRHQoD��$�FRQFHQWUDomR�

VpULFD�GD�+S�IRL�REVHUYDGD�QR�SHUtRGR�QHRQDWDO�HP�VHWH�EH]HUURV�FOLQLFDPHQWH�VDGLRV��

FRP�R�VHJXLQWH�GHOLQHDPHQWR��GLD����]HUR����VHP�LQJHVWmR�GR�FRORVWUR�H��������������H�

���GLDV�GH�YLGD��7Ï7+29È�HW�DO����������2V�DXWRUHV�REVHUYDUDP�EDL[D�FRQFHQWUDomR�

GD�3)$�DSyV�R�QDVFLPHQWR�H�DXPHQWR�JUDGDWLYR�QRV�PRPHQWRV�SRVWHULRUHV�� LVWR�p��

FRP�������H����GLDV�GH�YLGD��H�DLQGD�VXJHULUDP�TXH�D� LQJHVWmR�GR�FRORVWUR�SRGHULD�

HVWDU�DVVRFLDGD�FRP�DV�HOHYDo}HV�VpULFDV�GDV�3)$��3RU�RXWUR�ODGR��HVWDV�YDULDo}HV�

SRGHULDP� VHU� MXVWLILFDGDV� SHOD� LPDWXULGDGH� KHSiWLFD� RX� GR� VLVWHPD� LPXQROyJLFR� GR�

QHRQDWR��.,/3,����������

(P�RXWUR�HVWXGR�DYDOLDQGR�R�FRPSRUWDPHQWR�GH�SURWHtQDV�GH�IDVH�DJXGD�QR�

SULPHLUR� PrV� GH� YLGD� GH� EH]HUUDV� +RODQGHVDV�� RV� DXWRUHV� DILUPDUDP� TXH� R�

FRPSRUWDPHQWR�GD�FHUXORSODVPLQD��KDSWRJORELQD�H�SURWHtQDV�GH�SHVR�PROHFXODUHV����

N'D�H����N'D�QRV�SULPHLURV�GLDV�GH�YLGD�IRUDP�LQIOXHQFLDGDV�SHOD�LQJHVWmR�GH�FRORVWUR�

H�RX�QDVFLPHQWR��52&+$�HW�DO�����������

2�XVR�GD�KDSWRJORELQD�FRPR�XP�ELRPDUFDGRU�SDUD�WULDJHP�H�GHWHFomR�SUHFRFH�

GH� GRHQoDV� HP� EH]HUUDV� SRGH� VHU� XPD� HVWUDWpJLD� H[WUHPDPHQWH� LPSRUWDQWH� SDUD�

SUHYHQLU�SHUGDV�D�FXUWR�H� ORQJR�SUD]R� �0855$<�HW�DO����������$V�3)$�SRGHP�VHU�

XWLOL]DGDV� QD� GHWHFomR� GH� GRHQoDV� VXEFOtQLFDV�� *nQKHLP�� $OHQLXV� H�:DOOHU� �������

REVHUYDUDP�TXH�PXLWRV�EH]HUURV�WLQKDP�FRQFHQWUDomR�HOHYDGD�GH�3)$�QR�JUXSR�FRP�

EDL[D�RFRUUrQFLD�GH�GRHQoDV��LQGLFDQGR�D�SRVVtYHO�H[LVWrQFLD�GH�GRHQoDV�VXEFOtQLFDV��

-RVKL� HW� DO�� ������� GHVFUHYHUDP� TXH� ELRPDUFDGRUHV� GR� HVWUHVVH� R[LGDWLYR�

SRGHULDP� DX[LOLDU� QD� GHWHFomR� GH� GRHQoDV� H� PHOKRUDU� D� DFXUiFLD� GD� +S�� $�

LGHQWLILFDomR�GR�HVWUHVVH�R[LGDWLYR�HVWDULD�UHODFLRQDGD�j�PDLRUHV�YDORUHV�GH�+S�H�j�

XPD� IRUWH� DVVRFLDomR� FRP� D� SUHVHQoD� GH� GRHQoD� UHVSLUDWyULD�� (VWD� DVVRFLDomR�

SURPRYHX�GLPLQXLomR�GRV�IDOVRV�SRVLWLYRV�H�QHJDWLYRV�H�DXPHQWDUDP�D�VHQVLELOLGDGH�

H�HVSHFLILFLGDGH�GD�DYDOLDomR���



���

(VWDEHOHFHU�R�SRQWR�GH�FRUWH��VHQVLELOLGDGH�H�HVSHFLILFLGDGH�GD�+S�QD�GHWHFomR�

GH� GRHQoDV� p� GH� JUDQGH� LPSRUWkQFLD�� 6YHQVVRQ�� /LEHUJ� H� +XOWJUHQ� �������

GHWHUPLQDUDP�GLIHUHQWHV�SRQWRV�GH�FRUWH�SDUD�+S�HP�UHODomR�j�'5%��GHILQLGD�TXDQGR�

KRXYH� D� PDQLIHVWDomR� GH� WRVVH� RX� HVSLUURV� SRU�PDLV� GH� GRLV� GLDV� VHJXLGRV�� FRP�

VHYHUD�DOWHUDomR�QRV� UXtGRV� UHVSLUDWyULRV� MXQWR�FRP� WRVVH�H�RX�VHFUHomR�QDVDO��)RL�

XWLOL]DGR�R�.LW�FRPHUFLDO��3+$6(�5DQJH�+DSWRJORELQ�$VVD\�.LW��FRP�QtYHO�GH�GHWHFomR�

GH������J�/��2�PHOKRU�SRQWR�GH�FRUWH�QHVWH�HVWXGR�IRL�FRP������J�/�HP�EH]HUUDV��FRP�

VHQVLELOLGDGH�GH�����H�HVSHFLILFLGDGH�GH������2V�DXWRUHV�GHVFUHYHUDP�D�LPSRUWkQFLD�

GD� XWLOL]DomR� GD� +S� DVVRFLDGD� FRP� D� WHPSHUDWXUD� !�����&� FRPR� XPD� IHUUDPHQWD�

YDOLRVD� QD� GHWHFomR� GH� GRHQoDV� D� QtYHO� GH� UHEDQKR�� 3RU� ILP�� UHVVDOWDUDP� D�

QHFHVVLGDGH�GH�PDLV�HVWXGRV�SDUD�FRQILUPDU�D�YDOLGDGH�GR�WHVWH��

� 2V� SRQWRV� GH� FRUWH� GH� ����� J�/� �(&.(56$//�� %(//�� ������� ����� J�/�

�69(16621�� /,%(5*�� +8/7*5(1�� ������ H� ����� J�/� �*(/6,1*(5� HW� DO��� ������

IRUDP�GHVFULWRV�SDUD�D�+S�HP�EH]HUURV�VDXGiYHLV��'LIHUHQWHV�WpFQLFDV�SRGHP�HPLWLU�

UHVXOWDGRV�FRP�GLIHUHQWHV�YDORUHV��SRUWDQWR��ID]�VH�QHFHVViULD�D�DYDOLDomR�GRV�SRQWRV�

GH�FRUWH�FRP�EDVH�QD�WpFQLFD��3RU�RXWUR�ODGR��HVWXGRV�TXH�SRVVXHP�OLPLWH�GH�GHWHFomR�

DFLPD�GH������J�/�SRGHP�FRPSURPHWHU�D�XWLOL]DomR�GD�SURWHtQD��SRLV�YDORUHV�DFLPD�

GHVWH� OLPLWH� VmR� HQFRQWUDGRV� HP� ERYLQRV� FRP� VLQDLV� GH� DOWHUDo}HV� LQIODPDWyULDV�

�(&.(56$//��%(//���������

� $�DFXUiFLD�GD�XWLOL]DomR�GDV�3)$�QD�GHWHFomR�GD�'5%�IRL�DYDOLDGD�XWLOL]DGR�

WUDEDOKRV� UHDOL]DGRV� HQWUH� RV� DQRV� GH� ����� D� ������ FRP� WRWDO� GH� ���� HVWXGRV�

�$%'$//$+� HW� DO��� ������� 2V� DXWRUHV� FRQFOXtUDP� TXH� QmR� IRL� SRVVtYHO� DYDOLDU� D�

DFXUiFLD�GDV�3)$��+S��$$6�H�)LEULQRJrQLR��IUHQWH�DRV�FDVRV�GH�'5%��XPD�YH]�TXH�

H[LVWLD�XPD�JUDQGH�LQFRQVLVWrQFLD�HQWUH�RV�UHVXOWDGRV�GRV�HVWXGRV�VHOHFLRQDGRV��$OpP�

GLVVR�� VXJHULUDP� UHODWyULRV� GH� HVWXGR� VREUH� RV� WHVWHV� GH� GLDJQyVWLFR�� ,PSRUWDQWH�

UHVVDOWDU�DLQGD�TXH�D�GHILQLomR�GH�'5%�QmR�p�SDGURQL]DGD��IDWRU�HVWH�TXH�GLILFXOWRX�D�

UHYLVmR�VLVWHPiWLFD��

� 7RGRV�RV�IDWRUHV�DFLPD�HOXFLGDP�D�LPSRUWkQFLD�GH�QRYRV�HVWXGRV�FRP�3)$�QD�

PHGLFLQD� YHWHULQiULD� FRP� IRFR� QD� DSOLFDELOLGDGH� GDV� SURWHtQDV� HP� URWLQDV� GH�

GLDJQyVWLFR� HP� ID]HQGDV�� 1R� HQWDQWR�� D� SDGURQL]DomR� GH� UHVXOWDGRV� QD� OLWHUDWXUD��

PHWRGRORJLDV�GH�IiFLO�DFHVVR��SUHFLVDV�H�GHILQLo}HV�GD�GRHQoD�DLQGD�VmR�QHFHVViULDV�

SDUD� XPD� PHOKRU� DFXUiFLD� QRV� UHVXOWDGRV� H� SRVWHULRU� XWLOL]DomR� QR� GLDJQyVWLFR��

PRQLWRUDPHQWR�H�SURJQyVWLFR�GH�HQIHUPLGDGHV��



���

��2%-(7,926�

� $�KLSyWHVH�GHVWH�HVWXGR�p�TXH�D�+S�DYDOLDGD�SRU�WpFQLFD�HVSHFWURIRWRPpWULFD�

DSUHVHQWD� ERD� VHQVLELOLGDGH�H� HVSHFLILFLGDGH� TXDQGR� XWLOL]DGD� SDUD� D� GHWHFomR�GH�

RQIDOLWH��GLDUUHLD�H�'5%���

� 2� REMHWLYR� JHUDO� GHVWD� SHVTXLVD� IRL� DYDOLDU� R� XVR� GD� KDSWRJORELQD� FRPR�

ELRPDUFDGRU� GH� GRHQoDV� HP�EH]HUUDV�+RODQGHVDV� QRV� SULPHLURV� GLDV� GH� YLGD��2V�

REMHWLYRV�HVSHFtILFRV�IRUDP������HVWDEHOHFHU�D�RFRUUrQFLD�GH�RQIDOLWH��GLDUUHLD�H�'5%�

QRV�SULPHLURV����GLDV�GH�YLGD������DSUHVHQWDU�R�FRPSRUWDPHQWR�GD�+S�QHVWH�PHVPR�

SHUtRGR� ����GHWHUPLQDU�RV�SDUkPHWURV�GH�SHUIRUPDQFH�GD�+S� IUHQWH�j�GHWHFomR�GH�

GRHQoDV�HP�EH]HUUDV�+RODQGHVDV��



���

��0$7(5,$/�(�0e72'26�

� (VWH�SURMHWR�IRL�DSURYDGR�SHOD�&RPLVVmR�GH�eWLFD�QR�8VR�GH�$QLPDLV���&(8$��

SURWRFROR� Q�� ������������ GD� )DFXOGDGH� GH� 0HGLFLQD� 9HWHULQiULD� H� =RRWHFQLD� GD�

8QLYHUVLGDGH�GH�6mR�3DXOR��)09=�863���

� 1HVWH�HVWXGR� IRL�XWLOL]DGR�EDQFR�GH�GDGRV�SURYHQLHQWHV�GH�HVWXGR�SUpYLR�GD�

HTXLSH�GHQRPLQDGR� ³8VH�RI�=HOQDWH� WR�SUHYHQW�%RYLQH�5HVSLUDWRU\�'LVHDVH� LQ�GDLU\�

FDOYHV�UDLVHG�LQ�LQGLYLGXDO�KRXVLQJ´�

����/RFDO�GR�H[SHULPHQWR�

� 2�HVWXGR�IRL�UHDOL]DGR�HP�XPD�ID]HQGD�FRPHUFLDO�GH�DOWD�SURGXomR��ORFDOL]DGD�

QR�PXQLFtSLR� GH�$UDUDV� �� 63�� ODWLWXGH� ��R��¶��¶¶6�� ORQJLWXGH���R��¶��¶¶:�H� DOWLWXGH�

���P��2�H[SHULPHQWR�RFRUUHX�HQWUH�0DLR�D�'H]HPEUR�GH��������

����0DQHMR�GDV�YDFDV�SUp�SDUWR�H�EH]HUUDV�

� 2�PDQHMR� SUp�SDUWR� GDV� YDFDV� FRQVLVWLD� QR� IRUQHFLPHQWR� GH� GLHWD� DQL{QLFD��

HVTXHPD�GH�YDFLQDomR�QR�PRPHQWR�GD�VHFDJHP�����GLDV�SUp�SDUWR��H�DRV����GLDV�

DQWHV�GR�SDUWR��FRQWUD�5RWDYtUXV��&RURQDYtUXV�H�(�FROL�)���5RWDYHF��&RURQD��06'��H�

FRQWUD� DV� PDVWLWHV� DPELHQWDLV� FDXVDGDV� SRU� FROLIRUPHV� �-�9DF��� %RHKULQJHU�

,QJHOKHLP���DOpP�GR�WUDWDPHQWR�GD�YDFD�VHFD�FRP�DQWLPDVWtWLFR��&HSUDYLQ���06'����

VHODQWH�LQWUDPDPiULR��7HDWVHDO���=RHWLV��SDUD�PXOWtSDUDV�H�DQWLPDVWtWLFR��2EHUQLQ���

=RHWLV��SDUD�DV�SULPtSDUDV����

� 2�WUDEDOKR�GH�SDUWR�HUD�DFRPSDQKDGR�H�DX[tOLR�REVWpWULFR�HUD�UHDOL]DGR�TXDQGR�

QHFHVViULR�� $SyV� R� QDVFLPHQWR�� DV� EH]HUUDV� UHFHELDP� WUDWDPHQWR� XPELOLFDO��

LPHUJLQGR�R�HP�VROXomR�GH�LRGR�D����GXUDQWH�XP�PLQXWR�H�HQWmR�HUDP�WUDQVIHULGDV�

SDUD�EH]HUUHLURV�LQGLYLGXDLV�FRP�FDPD�GH�IHQR�H�SURYLGRV�GH�OX]�SDUD�R�DTXHFLPHQWR��



���

� $SyV� D� SDULomR� DV� YDFDV� HUDP� HQFDPLQKDGDV� SDUD� R� WURQFR� GH� FRQWHQomR�

ORFDOL]DGR�QD�PDWHUQLGDGH��SRVVLELOLWDQGR�D�RUGHQKD�GR�FRORVWUR��2�FRORVWUR�HUD�REWLGR�

DSyV�KLJLHQL]DomR�LQGLYLGXDO�GRV�WHWRV�FRP�SDSHO�WRDOKD��UHDOL]DomR�GH�SUp�GLSSLQJ�H�

HOLPLQDomR�GR�VHODQWH� LQWUD�PDPiULR�DSyV�GHVFDUWH�GRV�SULPHLURV� MDWRV�GH�FRORVWUR��

$SyV�D�RUGHQKD��UHDOL]DYD�VH�R�SyV�GLSSLQJ�H�DV�YDFDV�HUDP�HQFDPLQKDGDV�SDUD�R�

VHWRU�SyV�SDUWR��RQGH�HUDP�PRQLWRUDGDV�GLDULDPHQWH�SDUD�PHOKRU�DFRPSDQKDPHQWR�

GH�PDQLIHVWDo}HV�GH�GRHQoDV�FRPXQV�QHVWH�SHUtRGR��

� $�TXDOLGDGH�GR�FRORVWUR�HUD�DYDOLDGD�SHOD�GHWHUPLQDomR�GD�SRUFHQWDJHP�GH�

VyOLGRV� WRWDLV� XWLOL]DQGR�VH� R� FRORVWU{PHWUR�� $V� EH]HUUDV� UHFHELDP� FRORVWUR� IUHVFR��

SURYHQLHQWH�GH�VXDV�PmHV��QD�TXDQWLGDGH�GH�TXDWUR�OLWURV�QD�SULPHLUD�KRUD�GH�YLGD�RX�

QR�Pi[LPR�HP�DWp�VHLV�KRUDV�DSyV�R�QDVFLPHQWR��2�FRORVWUR�IRUQHFLGR�QD�VHJXQGD�

PDPDGD� HUD� PDQWLGR� VRE� UHIULJHUDomR� j� ��&� H� DTXHFLGR� OHYHPHQWH� j� ���&� QR�

PRPHQWR�GH�VXD�DGPLQLVWUDomR��$�VHJXQGD�PDPDGD�RFRUULD�HQWUH�RLWR�D�GH]�KRUDV�

DSyV� R� QDVFLPHQWR�� H� R� YROXPH� RIHUWDGR� HUD� HTXLYDOHQWH� D� ���� GR� SHVR� YLYR� GD�

EH]HUUD��GHWHUPLQDGR�QR�PRPHQWR�GR�QDVFLPHQWR���

� 2�FRORVWUR�IUHVFR�LGHQWLILFDGR�FRPR�VHQGR�GH�EDL[D�TXDOLGDGH�SHOD�DYDOLDomR�

FRP�R�FRORVWU{PHWUR�HUD�VXEVWLWXtGR�SHOR�FRQJHODGR�DGYLQGR�GR�EDQFR�GH�FRORVWUR��

DUPD]HQDGR�j�����&�H�GHVFRQJHODGR�HP�EDQKR�PDULD�QR�PRPHQWR�GH�VXD�XWLOL]DomR��

� $SyV� D� FRORVWUDJHP� H� DWp� QR�Pi[LPR� GRLV� GLDV� GH� YLGD�� DV� EH]HUUDV� HUDP�

WUDQVIHULGDV�SDUD�JDLRODV�LQGLYLGXDLV�H�UHFHELDP�VHWH�OLWURV�GH�OHLWH��GLYLGLGRV�HP�GXDV�

PDPDGDV� �PDQKm�H� WDUGH��� XWLOL]DQGR�VH�EDOGHV�GH� LQR[� �IL[RV��SDUD� FDGD�EH]HUUD��

ÈJXD�H�IHQR�HUDP�RIHUHFLGRV�DG�OLELWXP��'R�VHJXQGR�DR�YLJpVLPR�TXLQWR�GLD�GH�YLGD�

HUD� RIHUHFLGR� OHLWH� GH� GHVFDUWH� SDVWHXUL]DGR� �VHWH� OLWURV� HP� GXDV� PDPDGDV�� H�

FRQFHQWUDGR��H�D�SDUWLU�GR�����GLD�GH�YLGD�DWp�R�GHVPDPH��DV�EH]HUUDV�LQJHULDP�RLWR�

OLWURV�GH�OHLWH�SRU�GLD���

� $V�EH]HUUDV�IRUDP�GHVPDPDGDV�FRP�LGDGH�YDULDQGR�HQWUH����D����GLDV�GH�YLGD��

GHSHQGHQGR�GR�HVFRUH�GH�FRQGLomR�FRUSRUDO��LQJHVWmR�GH�FRQFHQWUDGR�H�VD~GH�JHUDO��

$�GLPLQXLomR�JUDGDWLYD�GD�RIHUWD�GH�OHLWH�LQLFLDYD�VH�FRP�FLQFR�OLWURV��GLYLGLGRV�HP�GXDV�

UHIHLo}HV�GXUDQWH� WUrV�GLDV�� UHGXomR�SDUD�TXDWUR� OLWURV�GLYLGLGRV�HP�GXDV� UHIHLo}HV�

GXUDQWH�PDLV�WUrV�GLDV��H�WUrV�OLWURV�GLYLGLGRV�HP�GXDV�UHIHLo}HV�GXUDQWH�PDLV�WUrV�GLDV��

1R� GHVPDPH� ILQDO� HUDP� RIHUHFLGRV� DSUR[LPDGDPHQWH� WUrV� TXLORV� GH� FRQFHQWUDGR�

GXUDQWH�FLQFR�GLDV��3RU�ILP��DV�EH]HUUDV�IRUDP�UHWLUDGDV�GDV�JDLRODV�H�OHYDGDV�SDUD�R�

DORMDPHQWR�FROHWLYR��FRP�WD[D�GH�ORWDomR�GH�GH]�EH]HUUDV�ORWH��1HVWH�DORMDPHQWR��DV�



���

EH]HUUDV�SDVVDUDP�SRU�XP�SURFHVVR�GH�DGDSWDomR�DOLPHQWDU��LQJHULQGR�FRQFHQWUDGR��

IHQR�H�VLODJHP���

� 2� SURWRFROR� GH� YDFLQDomR� GDV� EH]HUUDV� FRQVLVWLX� QD� DGPLQLVWUDomR� GH� GXDV�

GRVHV�GD�YDFLQD�LQWUDQDVDO��,QIRUFH�����=RHWLV�$QLPDO�+HDOWK��)ORUKDP�3DUN��1-��86$��

FRQWUD�+HUSHVYtUXV�%RYLQR�WLSR����%R+9�����3DUDLQIOXHQ]D�ERYLQD�WLSR����3,9����H�9tUXV�

5HVSLUDWyULR�6LQFLFLDO�%RYLQR��%569���QD�SULPHLUD�VHPDQD�GH�YLGD��2�ERRVWHU�FRP����

GLDV� DSyV� D� SULPHLUD� YDFLQDomR� FRPSOHWDYD� R� SURWRFROR� GHVWD� SULPHLUD� YDFLQD�� $V�

EH]HUUDV� SDVVDYDP� SRU� RXWUR� SURWRFROR� GH� YDFLQDomR� FRP� D� DSOLFDomR� GH� YDFLQD�

LQMHWiYHO� �&DWWH0DVWHU��*ROG�)3���/���=RHWLV��1HZ�<RUN��1<��86$��FRQWUD�%R+9����

9tUXV�GD�'LDUUHLD�9LUDO�%RYLQD��%9'���3,9����%569�H�/HSWRVSLURVH�DRV����H�����GLDV�

GH�YLGD��$V�EH]HUUDV�UHFHELDP�DLQGD�XPD�GRVH�SUHYHQWLYD�FRQWUD�(LPHULRVH��%D\FR[��

%D\HU���GH]�GLDV�DSyV�R�GHVPDPH��

����$QLPDLV�H�PRPHQWRV�GH�DYDOLDo}HV�

3DUD� D� UHDOL]DomR� GHVWD� SHVTXLVD� IRUDP� XWLOL]DGDV� ���� EH]HUUDV� GD� UDoD�

+RODQGHVD��DFRPSDQKDGDV�HP�FLQFR�PRPHQWRV�GLVWLQWRV��D�VDEHU��'�����GRLV�D�VHLV�

GLDV�GH�YLGD���'������VHWH�D����GLDV�GH�YLGD���'����������D����GLDV�GH�YLGD���'������

����D����GLDV�GH�YLGD��H�'����������D����GLDV�GH�YLGD����

�����0RQLWRUDPHQWR�GD�6D~GH�

,QIRUPDo}HV� UHIHUHQWHV� DRV� WUDWDPHQWRV� GDV� EH]HUUDV� UHDOL]DGRV� GXUDQWH� R�

H[SHULPHQWR�� UHDOL]DomR� GH� SURFHGLPHQWRV� FRPR� GHVFRUQDV�� yELWRV�� QDVFLPHQWRV�

SUHPDWXURV�H�FDVRV�GH�IDOKD�QD�WUDQVIHUrQFLD�GH�LPXQLGDGH�SDVVLYD�IRUDP�REWLGDV�SRU�

FRQVXOWD�DRV�UHJLVWURV�GD�ID]HQGD��

2� H[DPH� ItVLFR� JHUDO� GDV� EH]HUUDV� IRL� UHDOL]DGR� VHJXQGR� RV� SURFHGLPHQWRV�

GHVFULWRV�SRU�)HLWRVD���������FRPSUHHQGHQGR�D�DIHULomR�GDV�IXQo}HV�YLWDLV��IUHTXrQFLD�

FDUGtDFD�� IUHTXrQFLD�UHVSLUDWyULD�H� WHPSHUDWXUD�FRUSRUDO���KLGUDWDomR��DYDOLDomR�GDV�

PXFRVDV�DSDUHQWHV�H�OLQIRQRGRV��



���

2� H[DPH� ItVLFR� GD� UHJLmR� XPELOLFDO� IRL� UHDOL]DGR� SRU� PHLR� GD� LQVSHomR� H�

SDOSDomR�GDV�HVWUXWXUDV�XPELOLFDLV�H[WHUQDV�H� LQWHUQDV��EXVFDQGR�VH�DOWHUDo}HV�QD�

FRORUDomR�� DXPHQWRV� GH� YROXPH�� SUHVHQoD� GH� VHFUHo}HV�� GRU� H� DOWHUDo}HV� GH�

WHPSHUDWXUD��',5.6(1�HW�DO�����������

$V�EH]HUUDV�IRUDP�DYDOLDGDV�DLQGD�TXDQWR�j�SUHVHQoD�RX�DXVrQFLD�GH�GLDUUHLD�

H�GRHQoD�UHVSLUDWyULD�ERYLQD�±�'5%��VHJXLQGR�RV�SURWRFRORV�GR�&DOI�+HDOWK�6FRULQJ�

&ULWHULD�� GD� 8QLYHUVLW\� RI� :LVFRQVLQ� ±� 0DGLVRQ� �0F*8,5.�� ������ 328/6(1��

0F*8,5.���������

$�SUHVHQoD�RX�DXVrQFLD�GH�GLDUUHLD�IRL�GHWHUPLQDGD�GH�DFRUGR�FRP�D�DYDOLDomR�

GD� FRQVLVWrQFLD� GDV� IH]HV�� FODVVLILFDQGR�DV� FRPR� QRUPDO� �HVFRUH� ����

SDVWRVD�VHPLIRUPDGD� �HVFRUH� ���� SDVWRVD� FRP�PDLRU� TXDQWLGDGH� GH� iJXD� H� IH]HV�

DGHULGDV�QR�SHUtQHR�H�FDXGD� �HVFRUH�����H� OtTXLGDV�FRP�FRQWH~GR� IHFDO�DGHULGR�QR�

SHUtQHR� H� FDXGD� �HVFRUH� ���� 2V� HVFRUHV� �� H� �� IRUDP� XWLOL]DGRV� SDUD� FODVVLILFDU� D�

DXVrQFLD�H�RV�HVFRUHV���H���SDUD�D�SUHVHQoD�GH�GLDUUHLD��0F*8,5.���������

$� GHWHUPLQDomR� GD� H[LVWrQFLD� GH� TXDGURV� GH� '5%� WDPEpP� VH� EDVHRX� QD�

XWLOL]DomR�GH�HVFRUHV��DSyV�DYDOLDomR�GRV�SDUkPHWURV�FRPR�WHPSHUDWXUD�UHWDO��WRVVH��

VHFUHomR� QDVDO�� VHFUHomR� RFXODU�� SRVLomR� GDV� RUHOKDV� H� GD� FDEHoD�� 3DUD� FDGD�

SDUkPHWUR�DYDOLDGR�DWULEXLX�VH�XPD�SRQWXDomR� ��]HUR�D����� �4XDGUR�����$R� ILQDO�GD�

DYDOLDomR��D�SRQWXDomR�WRWDO�IRL�GHWHUPLQDGD�D�SDUWLU�GD�VRPD�GRV�SRQWRV�DWULEXtGRV�

SDUD�FDGD�SDUkPHWUR��LQWHUSUHWDQGR�VH�GD�VHJXLQWH�IRUPD��VRPD�ILQDO�PHQRU�RX�LJXDO�

D� ���� ±� DXVrQFLD� GH� '5%� H� VRPD� ILQDO� PDLRU� RX� LJXDO� D� �� ±� SUHVHQoD� GH� '5%�

�328/6(1��0&*8,5.����������



���

4XDGUR�����(VFRUHV�GD�'5%�±�6mR�3DXOR�±�����
(VFRUHV� �� �� �� ��

7HPSHUDWXUD�
UHWDO�

�����
����R&�

���������R&� ���������R&� �����R&�

7RVVH $XVHQWH�
3UHVHQWH� H� ~QLFD�
TXDQGR�HVWLPXODGD�

3UHVHQWH� H� UHSHWLGDV��
HVWLPXODGDV� RX�
RFDVLRQDLV�

3UHVHQWH��UHSHWLGDV�H�
HVSRQWkQHDV�

6HFUHomR�
1DVDO

6HURVD�
6HURPXFRVD��
XQLODWHUDO�

0XFRSXUXOHQWD��
ELODWHUDO�

3XUXOHQWD��ELODWHUDO�

6HFUHomR�
2FXODU 6HURVD� 3RXFD�TXDQWLGDGH� 0RGHUDGD�TXDQWLGDGH� ,QWHQVD�TXDQWLGDGH�

3RVLomR�GH�
RUHOKDV�H�
FDEHoD�

1RUPDO�
%DODQoDU� GDV�
RUHOKDV�RX�FDEHoD�

/LJHLUDPHQWH�
SHQGHQWH��XQLODWHUDO�

3HQGHQWH�
LQWHQVDPHQWH��
ELODWHUDO�RX�WRUomR�GD�
FDEHoD�

)RQWH���3RXOVHQ��0F*XLUN����������

������&ROKHLWD�H�DUPD]HQDPHQWR�GDV�DPRVWUDV�

$PRVWUDV�GH�VDQJXH�IRUDP�REWLGDV�SRU�SXQomR�GD�YHLD�MXJXODU��XWLOL]DQGR�VH�R�

VLVWHPD�j�YiFXR��HP�WXERV�FRQWHQGR�iFLGR�HWLOHQRGLDPLQR� WHWUD�DFpWLFR��('7$�.����

SDUD�GHWHUPLQDomR�GR�YROXPH�JOREXODU��9*��H�HP�WXERV�VHP�DQWLFRDJXODQWH��%HFWRQ�

'LFNLQVRQ�%UDVLO��6mR�3DXOR��%UDVLO���SDUD�D�GRVDJHP�GH�KDSWRJORELQD� �+S���$SyV�D�

FROKHLWD�� RV� WXERV� VHP� DQWLFRDJXODQWH� IRUDP� FHQWULIXJDGRV� D� ����� J� GXUDQWH� ���

PLQXWRV�� H� RV� VRURV� REWLGRV� GH� FDGD� DPRVWUD� VDQJXtQHD� IRUDP� DOLTXRWDGRV� HP�

PLFURWXERV�H�DUPD]HQDGRV�D�����&�DWp�R�PRPHQWR�GD�DQiOLVH���

$PRVWUDV�GH�IH]HV�IRUDP�FROHWDGDV�GLUHWDPHQWH�GD�DPSROD�UHWDO�XWLOL]DQGR�VH�

OXYDV� GH� OiWH[� HVWpUHLV� H� WUDQVIHULGDV� LPHGLDWDPHQWH� SDUD� FROHWRUHV� XQLYHUVDLV�

HVWpUHLV�� FRQJHODGRV�D� ����&�DWp�R�PRPHQWR�GD�GHWHUPLQDomR�GD�SRUFHQWDJHP�GH�

PDWpULD�VHFD��



���

����$QiOLVHV�ODERUDWRULDLV�

������'RVDJHP�GD�+DSWRJORELQD��+S��

� $�FRQFHQWUDomR�GH�KDSWRJORELQD�IRL�GHWHUPLQDGD�FRP�EDVH�QD�VXD�KDELOLGDGH�

GH�OLJDomR�FRP�D�KHPRJORELQD��-21(6��028/'��������%$6726�HW�DO���������5$026�

HW�DO����������XWLOL]DQGR�VH�D�HVSHFWURIRWRPHWULD���

� 2�VRUR�XWLOL]DGR�SDUD�D�GHWHUPLQDomR�GD�FXUYD�SDGUmR�IRL�KXPDQR�������J�/���

FRP�FRQFHQWUDomR�GH�+S�GHWHUPLQDGD�SRU�PHLR�GH�NLW�FRPHUFLDO��%HFNPDQ�&RXOWHU�

%UHD��&$��86$����

� 3DUD� D� GHWHUPLQDomR� GD� +S� IRUDP� XWLOL]DGDV� SODFDV� GH� ��� SRoRV� SDUD�

HVSHFWURIRWRPHWULD��$V� FROXQDV�$��+��H�%��+�� IRUDP�XWLOL]DGDV�SDUD� R� SUHSDUR� GD�

FXUYD�SDGUmR�GH�+S�HQWUH�]HUR�H������J�/��SRU�PHLR�GH�GLOXLo}HV�VHULDGDV��3DUD�WDQWR��

DGLFLRQRX�VH�����/�GR�VRUR�FRQWUROH�HP�����X/�GH�VROXomR�ILVLROyJLFD�QRV�SRoRV�$��H�

$���H������/�GH�VROXomR�ILVLROyJLFD�QRV�SRoRV�%��j�+��H�%��j�+���3RVWHULRUPHQWH��

DVSLURX�VH������/�FRQWLGRV�QR�SRoR�$��GD�SODFD��UHDOL]DQGR�VH�D�GLOXLomR�VHULDGD�DWp�

R�SRoR�*���UHVWDQGR�XP�YROXPH�GH������/�QRV�SRoRV�$��D�*���H�GHVFDUWDQGR�VH�����

�/�UHWLGRV�QD�SRQWHLUD�GD�SLSHWD�DXWRPiWLFD��2�PHVPR�SURFHGLPHQWR�IRL�UHDOL]DGR�SDUD�

D�FROXQD����2V�~OWLPRV�SRoRV�GDV�FROXQDV���H���GD�SODFD��+��H�+���IRUDP�GHVWLQDGRV�

DR�EUDQFR�GD�FXUYD��)LJXUD�����3RVWHULRUPHQWH��SUHHQFKHX�VH�R�UHVWDQWH�GD�SODFD�FRP�

���X/�GH�VROXomR�VDOLQD�H���X/�GDV�DPRVWUDV�D�VHUHP�WHVWDGDV��HP�GXSOLFDWD��3DUD�

XP�PHOKRU�FRQWUROH�GDV�GRVDJHQV��SDGURQL]RX�VH�TXH�DV�FROXQDV�SDUHV�GD�SODFD����D�

����VHULDP�XWLOL]DGDV�FRPR�R�EUDQFR�GD�FXUYD�SDGUmR�H�EUDQFR�GDV�DPRVWUDV�WHVWDGDV��

H�DV�FROXQDV�tPSDUHV����D�����IRUDP�GHVWLQDGDV�DRV�WHVWHV��)LJXUD�����&DGD�DPRVWUD�

WHYH�R�VHX�UHVSHFWLYR�EUDQFR��FRP�R�LQWXLWR�GH�GHVFDUWDU�LQIOXrQFLDV�GD�FRPSRVLomR�GR�

VRUR��FRPR�HP�FDVRV�GH�OLSLGRVH�RQGH�SRGH�VH�REVHUYDU�XP�DXPHQWR�QD�DEVRUEkQFLD�

PHVPR�QR�EUDQFR�GD�DPRVWUD��%$6726�HW�DO���������5$026�HW�DO����������



���
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�%���D�SUHYDOrQFLD�IRL�GH�����������������3DUD�D�'5%�D�RFRUUrQFLD�JHUDO�IRL�GH�������

����������� H� D� SUHYDOrQFLD� QR� SLFR� GD� GRHQoD� �)LJXUD� �&�� IRL� GH� ������ ����������

RFRUUHQGR�HP�'�������

7DEHOD�����2FRUUrQFLD�GH�RQIDOLWH��GLDUUHLD�H�'5%���Q~PHUR�GH�FDVRV�SRVLWLYRV�Q~PHUR�WRWDO�GH�DQLPDLV��
HP�EH]HUUDV�+RODQGHVDV�GXUDQWH�RV�SULPHLURV�GLDV�GH�YLGD��1 �����±�6mR�3DXOR�±�����

�� '
���� '����� '������ '������ '������

2QIDOLWH����� ���������� ������������ ����������� ����������� �����������

'LDUUHLD���� ���������� ������������� ������������� ����������� ������������

'5%���� ���������� ������������ ������������� ������������� �������������
)RQWH���5$026��-��6����������
/HJHQGD��'
 �'LDV�GH�YLGD��'5% �'RHQoD�UHVSLUDWyULD�ERYLQD��
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)LJXUD� �� �� 2FRUUrQFLD� GH� RQIDOLWH�� GLDUUHLD� H� '5%� HP�
EH]HUUDV�GXUDQWH�RV�SULPHLURV�GLDV�GH�YLGD� �1 ����� �±�
6mR�3DXOR�±������

)RQWH���5$026��-��6����������
/HJHQGD��)LJXUD�$ �2QIDOLWH��)LJXUD�% �'LDUUHLD��)LJXUD�
& �'5%��'5% �'RHQoD�UHVSLUDWyULD�ERYLQD��
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����&RPSRUWDPHQWR�GD�+S�HP�EH]HUUDV�GD�UDoD�+RODQGHVD��

� $�PpGLD�GD�FRQFHQWUDomR�GH�+S�GXUDQWH�R�H[SHULPHQWR�IRL�GH�����������J�/��

FRP�YDORUHV�PtQLPR�H�Pi[LPR�GH������H������J�/��UHVSHFWLYDPHQWH��2�FRPSRUWDPHQWR�

GD�+S�DSUHVHQWRX�YDULDomR�VLJQLILFDWLYD��3�������DR� ORQJR�GR�SHUtRGR�H[SHULPHQWDO�

�)LJXUD�����$V�EH]HUUDV�DSUHVHQWDUDP�PDLRUHV�YDORUHV�GH�+S�HP�'�����H�'������FRP�

YDORUHV�GH�����������H�����������J�/��7DEHOD�����UHVSHFWLYDPHQWH��

7DEHOD�����&RQFHQWUDomR�GD�KDSWRJORELQD��PpGLD�GHVYLR�SDGUmR��HP�EH]HUUDV�GXUDQWH�RV�SULPHLURV�GLDV�
GH�YLGD��1 �����±�6mR�3DXOR�±�����

�� '
���� '����� '������ '������ '������

+S� ���������� ���������� ���������� ���������� ����������
)RQWH���5$026��-��6����������
/HJHQGD��'
 �'LDV�GH�YLGD��+S �+DSWRJORELQD��

)LJXUD�����0pGLD�GD�FRQFHQWUDomR�GH�+S�HP�EH]HUUDV�GD�UDoD�
+RODQGHVD�QRV�SULPHLURV�GLDV�GH�YLGD��1 �����REVHUYDo}HV��
±�6mR�3DXOR�±������

)RQWH���5$026��-��6���������
/HJHQGD�� 
' �GLDV��+S �+DSWRJORELQD�� 

/HWUDV�GLIHUHQWHV�
UHSUHVHQWDP�DV�GLIHUHQoDV�HQWUH� RV� WHPSRV�SHOR� WHVWH�GH�
%RQIHUURQL��3��������
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����'HWHUPLQDomR�GRV�SDUkPHWURV�GH�SHUIRUPDQFH�GD�+S�HP�UHODomR�DRV�PRPHQWRV�

GH�PDLRU�SUHYDOrQFLD�GD�RQIDOLWH��GLDUUHLD�H�'5%�

� 8P� WRWDO� GH� ���� DPRVWUDV� IRUDP� VXEPHWLGDV� j� DQiOLVH� GH� VHQVLELOLGDGH� H�

HVSHFLILFLGDGH�GD�+S�SDUD�D�GHWHFomR�GH�RQIDOLWH��)LJXUD������2�Q~PHUR�GH�SRVLWLYRV�

IRL� GH� ������ ��������� H� QHJDWLYRV� ������� ����������� 1mR� IRL� SRVVtYHO� REVHUYDU�

UHVXOWDGRV�VLJQLILFDWLYRV�SDUD�D�XWLOL]DomR�GD�+S�HP�FDVRV�GH�RQIDOLWH��

)LJXUD� ��� �� $QiOLVH� GH� VHQVLELOLGDGH� H�

HVSHFLILFLGDGH� GD� +S� QR� SHUtRGR� GH� PDLRU�

PDQLIHVWDomR�GD�GLDUUHLD��'������HP�EH]HUUDV�GD�

UDoD�+RODQGHVD �±�6mR�3DXOR�±������

)RQWH���5$026��-��6����������
/HJHQGD��$8&� �$UHD�XQGHU�WKH�FXUYH��2QIDOLWH��
Q� �����FRQWUROH��Q� ������

� (P�UHODomR�D�GLDUUHLD�H�D�VXD�DVVRFLDomR�FRP�D�+S��XP�WRWDO�GH�����DPRVWUDV�

IRL�XWLOL]DGR�SDUD�D�DQiOLVH�GH�VHQVLELOLGDGH�H�HVSHFLILFLGDGH��2�Q~PHUR�GH�SRVLWLYRV�

IRL� GH� ������� ��������� H� QHJDWLYRV� IRL� GH� ������� ���������� )RL� SRVVtYHO� REVHUYDU�

UHVXOWDGR�VLJQLILFDWLYR��3 ��������VHQGR�D�iUHD�VRE�FXUYD�52&� ��������6( ��������
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VHQVLELOLGDGH�GH�������H�HVSHFLILFLGDGH�GH���������R�SRQWR�GH�FRUWH�SDUD�D�+S�IRL�GH�

�����J�/��)LJXUD��������

� $� UD]mR� GH� YHURVVLPLOKDQoD� SDUD� XP� UHVXOWDGR� SRVLWLYR� �/5��� IRL� GH� �����

HQTXDQWR�TXH�D� UD]mR�GH� YHURVVLPLOKDQoD�SDUD�XP� UHVXOWDGR�QHJDWLYR� �/5��� IRL�GH�

������2�YDORU�SUHGLWLYR�SRVLWLYR�IRL�GH�������H�YDORU�SUHGLWLYR�QHJDWLYR�IRL�GH��������

)LJXUD������$QiOLVH�GH�VHQVLELOLGDGH�H�HVSHFLILFLGDGH�
GD�+S�QR�SHUtRGR�GH�PDLRU�PDQLIHVWDomR�GD�GLDUUHLD�
�'�������HP�EH]HUUDV�GD� UDoD�+RODQGHVD� �±�6mR�
3DXOR�±�����

)RQWH���5$026��-��6����������
/HJHQGD��+S� �KDSWRJORELQD��$8&� �$UHD�XQGHU�WKH�
FXUYH��3DGUmR�RXUR��Q� �����FRQWUROH��Q �����

� $GRWDQGR�VH�R�HVFRUH�GH�GLDUUHLD����VHJXQGR�SDGUmR�RXUR������WHUFHLUR�SDGUmR�

RXUR���PDWpULD�VHFD�������TXDUWR�SDGUmR�RXUR��H�TXDQGR�DV�EH]HUUDV�DSUHVHQWDUDP�

PDWpULD�VHFD������H�HVFRUH�GH�IH]HV�!���TXLQWR�SDGUmR�RXUR���H��SDUD�HVWHV�TXDWUR�

SDGU}HV�RXUR� R� SRQWR� GH� FRUWH� GD� +S� IRL� GH� ����� J�/�� $� VHQVLELOLGDGH� IRUDP�

VHPHOKDQWHV�H�YDULDUDP�GH�������D������HQTXDQWR�TXH�D�HVSHFLILFLGDGH�YDULRX�GH�

������D��������$�iUHD�VREUH�FXUYD�YDULRX�GH�������D��������)LJXUD������
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)LJXUD� ��� �� $QiOLVH� GH� VHQVLELOLGDGH� H� HVSHFLILFLGDGH� GD� +S� QR� SHUtRGR� GH� PDLRU�
PDQLIHVWDomR�GD�GLDUUHLD��'�������SDUD�RV�TXDWUR�SDGU}HV�RXUR�XWLOL]DGRV��±�6mR�3DXOR�±�
�����

)RQWH���5$026��-��6����������

/HJHQGD��+S� �KDSWRJORELQD��$8&� �$UHD�XQGHU�WKH�FXUYH��$� �3DGUmR�RXUR��HVFRUH���GH�

GLDUUHLD���Q� �����FRQWUROH� �����%� �3DGUmR�RXUR��HVFRUH���GH�GLDUUHLD���Q� �����FRQWUROH� �

����&� �3DGUmR�RXUR��PDWpULD�VHFD��������Q� ����&RQWUROH� �����'� �3DGUmR�RXUR��PDWpULD�

VHFD��������HVFRUH�GH�IH]HV�! ����Q� �����FRQWUROH� �����

4XDQWR�j�'5%�H�D�FRQFHQWUDomR�GH�+S��XP�WRWDO�GH�����DPRVWUDV�IRL�VXEPHWLGR�

j�DQiOLVH�GH�VHQVLELOLGDGH�H�HVSHFLILFLGDGH��)LJXUD�����QR�PRPHQWR�GH�SLFR�GD�GRHQoD�

�'�������� 2� Q~PHUR� GH� SRVLWLYRV� IRL� GH� ������� ��������� H� QHJDWLYRV� �������

�����������1mR�IRL�SRVVtYHO�REVHUYDU�UHVXOWDGR�VLJQLILFDWLYR��3 ��������

�

��

��

��

��

���

� �� �� �� �� ���

����6SHFLILFLW\

6
H
Q
VL
WLY
LW\

$8&� ������
3� ������

�6HQVLWLYLW\������
�6SHFLILFLW\������
�&ULWHULRQ��!����

�

��

��

��

��

���
+3#

� �� �� �� �� ���

����6SHFLILFLW\

6
H
Q
VL
WLY
LW\

$8&� ������
3� ������

�6HQVLWLYLW\������
�6SHFLILFLW\������
�&ULWHULRQ��!����

�

��

��

��

��

���

� �� �� �� �� ���

����6SHFLILFLW\

6
H
Q
VL
WLY
LW\

$8&� ������
3� ������

�6HQVLWLYLW\������
�6SHFLILFLW\������
�&ULWHULRQ��!����

�

��

��

��

��

���

� �� �� �� �� ���

����6SHFLILFLW\

6
H
Q
VL
WLY
LW\

$8&� ������
3� ������

�6HQVLWLYLW\������
�6SHFLILFLW\������
�&ULWHULRQ��!����

�$�� �%��

�'���&��



���

)LJXUD� ��� �� $QiOLVH� GH� VHQVLELOLGDGH� H�

HVSHFLILFLGDGH�GD�+S�QR�SHUtRGR�GH�PDLRU�

PDQLIHVWDomR� GD� '5%� �'������� HP�

EH]HUUDV�GD�UDoD�+RODQGHVD �±�6mR�3DXOR�

±�����

)RQWH���5$026��-��6����������
/HJHQGD��+S� �KDSWRJORELQD��$8&� �$UHD�
XQGHU�WKH�FXUYH��'5%��Q� �����FRQWUROH��Q�
 ������

$�VHQVLELOLGDGH�H�HVSHFLILFLGDGH�GR�XVR�GD�+S�QD�GHWHFomR�GH�'5%�IRL�WHVWDGD�

FRP�GLIHUHQWHV�SDGU}HV�RXUR��LVWR�p��FRP�RV�VRPDWyULRV�GR�HVFRUH�GH�:,����VHJXQGR�

SDGUmR�RXUR��� �� �WHUFHLUR� SDGUmR�RXUR�� H� �� �� �TXDUWR� SDGUmR�RXUR�� H� TXDQGR� DV�

EH]HUUDV� DSUHVHQWDYDP� WHPSHUDWXUD� !� �����&� H� VRPDWyULR�:,� �� �� �TXLQWR� SDGUmR�

RXUR���%H]HUUDV�FRP�'5%��VRPDWyULR�HVFRUH�GH�:, ��DSUHVHQWDUDP�XPD�WHQGrQFLD�

SDUD�D�XWLOL]DomR�GD�+S�QD�GHWHFomR�GH�'5%�VRPDWyULR����3 ���������DSUHVHQWDQGR�

XPD� $8&�  � ������ H� YDORUHV� GH� VHQVLELOLGDGH� H� HVSHFLILFLGDGH� GH� ����� H� �����

UHVSHFWLYDPHQWH� �)LJXUD� ��&��� 2V� PHOKRUHV� UHVXOWDGRV� GD� DVVRFLDomR� GD�

FRQFHQWUDomR�GH�+S�FRP�D�'5%�IRUDP�REWLGRV�SDUD�DV�EH]HUUDV�FRP�HVFRUH�GH�:,����

H�WHPSHUDWXUD�!�����&��VHQGR�SRVVtYHO�REVHUYDU�$8&� ��������VHQVLELOLGDGH�GH�������

H�HVSHFLILFLGDGH�GH��������)LJXUD���'���2�PHOKRU�SRQWR�GH�FRUWH�SDUD�DV�DQiOLVHV�

UHDOL]DGDV�IRL�GH������J�/��
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)LJXUD� ��� �� $QiOLVH� GH� VHQVLELOLGDGH� H� HVSHFLILFLGDGH� GD� +S� QR� SHUtRGR� GH� PDLRU�
PDQLIHVWDomR�GD�'5%��'�������XWLOL]DQGR�VH�GLIHUHQWHV�SDGU}HV�RXUR��±�6mR�3DXOR�±������

)RQWH���5$026��-��6����������

/HJHQGD��+S� �KDSWRJORELQD��$8&� �$UHD�XQGHU�WKH�FXUYH� $� �3DGUmR�RXUR��VRPD�HVFRUH�

:,� �����Q� �����FRQWUROH� ������%� �3DGUmR�RXUR��6RPD�HVFRUH�:,� �����Q� �����FRQWUROH� �

�����&� �3DGUmR�RXUR� �VRPD�HVFRUH�:,� ����� Q�  ����&RQWUROH�  � �����'� �3DGUmR�RXUR�

�(VFRUH�! ��H�WHPSHUDWXUD�DFLPD�GH������&���Q� �����FRQWUROH� ������
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� (VWH� WUDEDOKR� HVWDEHOHFHX� R� SHUtRGR� GH� SUHYDOrQFLD� GDV� SULQFLSDLV� GRHQoDV�

�RQIDOLWH��GLDUUHLD�H�GRHQoD�UHVSLUDWyULD��TXH�DFRPHWHP�DV�EH]HUUDV�QRV�SULPHLURV����

GLDV� GH� YLGD� HP� XP� VLVWHPD� GH� FULDomR� LQWHQVLYR�� DVVLP� FRPR� HVWDEHOHFHX� R�

FRPSRUWDPHQWR� GD�+S� QR� UHWUR� UHIHULGR� SHUtRGR�� $OpP�GLVVR�� IRL� SRVVtYHO� DYDOLDU� D�

SHUIRUPDQFH�GD�+S�IUHQWH�D�GHWHFomR�GH�GRHQoDV�HP�EH]HUUDV�+RODQGHVDV��

����3UHYDOrQFLD�GH�GRHQoDV��RQIDOLWH��GLDUUHLD�H�'5%��

� $�RFRUUrQFLD�GH�RQIDOLWH� IRL�GH�������FRP�SLFR�GD�GRHQoD�HP�EH]HUUDV�FRP�

LGDGH�GH��� D� ��� GLDV�GH� YLGD��(P�RXWUR� HVWXGR� IRL� REVHUYDGR�������� ���������GH�

RQIDORSDWLDV�HP�EH]HUURV�GH�ID]HQGDV�YROWDGDV�SDUD�SURGXomR�GH�OHLWH��H�FRP�LGDGH�

YDULDQGR� HQWUH� XP� D� ��� GLDV� GH� YLGD� �5(,6� HW� DO��� ������� $V� GLIHUHQoDV� HQWUH� DV�

SUHYDOrQFLDV�SRGHP�HVWDU�DVVRFLDGDV�FRP�R�WLSR�GH�PDQHMR�DGRWDGR�QDV�ID]HQGDV��

WDLV� FRPR�� FRORVWUDJHP�� TXDOLGDGH� GR� OHLWH� H� FXUD� GR� XPELJR�� 1HVWH� SHUtRGR� DV�

EH]HUUDV�HVWmR�HP�SURFHVVR�GH�DGDSWDomR�H�R�GHVDILR� LPXQROyJLFR�p� FRQVWDQWH��D�

UHJLmR�XPELOLFDO�p�XPD�SRUWD�GH�HQWUDGD�SDUD�PLFURUJDQLVPRV��RFDVLRQDQGR�HP�XPD�

RQIDOLWH�� $OJXQV� PLFURUJDQLVPRV� IRUDP� LGHQWLILFDGRV� FRPR� DJHQWHV� FDXVDGRUHV� GH�

RQIDOLWH��WDLV�FRPR��6WDSK\ORFRFFXV�VSS���(��FROL��3VHXGRPRQDV�VSS��H�6WUHSWRFRFFXV

VSS���5(1*,)2�HW�DO����������

� $� GLDUUHLD� DSUHVHQWRX�PDLRU� SUHYDOrQFLD� TXDQGR� DV� EH]HUUDV� DSUHVHQWDYDP�

LGDGH�GH����D����GLDV�GH�YLGD��FRP�����������������7DLV�YDORUHV�IRUDP�GLIHUHQWHV�DRV�

HQFRQWUDGRV�SRU�1RYR�HW�DO���������HP�EH]HUUDV�GD�UDoD�+RODQGHVD�FRP�LGDGH�GH�VHWH�

��������� H� ��� �������� GLDV� GH� YLGD�� (VWH� ~OWLPR� HVWXGR� IRL� UHDOL]DGR� QD� PHVPD�

ID]HQGD�HP�UHODomR�DR�WUDEDOKR�DWXDO��H�DV�PXGDQoDV�GR�PDQHMR��SULQFLSDOPHQWH�FRP�

D� LQFOXVmR�GH�VXEVWkQFLDV�D�EDVH�GH�KDORIXJLQRQD��SDUD�R�FRQWUROH�GH�GLDUUHLDV�SRU�

&U\SWRVSRULGLXP�VS��H�D� LQFOXVmR�GH�GLy[LGR�GH�FORUR�QD�GHVLQIHFomR�GR�EH]HUUHLUR��

LPSDFWDUDP� QD� UHGXomR� GDV� WD[DV� GH� GLDUUHLD� REVHUYDGDV��0DUWLQ� ������� GHWHFWRX�

SUHYDOrQFLD� GH� ������ HP� EH]HUUDV� FRP� LGDGH� HQWUH� ��� H� ��� GLDV� GH� YLGD�� $� DOWD�

SUHYDOrQFLD�SRGH�HVWDU�DVVRFLDGD�FRP�D�QmR�XWLOL]DomR�GH�SURWRFRORV�VDQLWiULRV�SDUD�



���

R�FRQWUROH�GD�GLDUUHLD��-i�QR� WUDEDOKR�GH�6HSSl�ODVVLOD�HW�DO�� �������QD�)LQOkQGLD��D�

SUHYDOrQFLD�HQFRQWUDGD�SDUD�D�GLDUUHLD��SDUD�EH]HUURV�FRP�LGDGH�HQWUH����D����GLDV�

GH� YLGD� IRL� GH� ������� 'LIHUHQWHV� FRQGLo}HV� VDQLWiULDV� SRGHP� WHU� LPSDFWDQGR� QD�

SUROLIHUDomR�GH�GLIHUHQWHV�DJHQWHV�HWLROyJLFRV�H�FRQVHTXHQWHPHQWH�DV�SRUFHQWDJHQV�

REVHUYDGDV�SDUD�D�GLDUUHLD��2/$2*81�HW�DO���������5(,7(1�HW�DO����������

� $�SRUFHQWDJHP�GH�'5%�IRL�PDLRU�QR�'�������FRP�����������������1R�&DQDGi��

HP�EH]HUUDV�FRP����GLDV�GH�YLGD�R�ULVFR�GH�'5%�IRL�GH��������VHQGR�R�LQWHUYDOR�HQWUH�

���GLDV�D����GLDV�GH�YLGD�R�SHUtRGR�GH�PDLRU�RFRUUrQFLD� ��������REVHUYDGR�HP����

ID]HQGDV��2V�GLIHUHQWHV� UHEDQKRV�� FRP�GLIHUHQWHV�PDQHMRV� H� SURWRFRORV� VDQLWiULRV�

SRGHP�WHU�SURPRYLGR�XPD�GLYHUJrQFLD�HP�UHODomR�jV� WD[DV�REVHUYDGDV�HP�DPERV�

HVWXGRV��:,1'(<(5�HW�DO�����������

� (P� HVWXGR� UHDOL]DGR� QR� VXO� GR� %UDVLO� DYDOLDQGR� GLYHUVDV� HQIHUPLGDGHV�

GLDJQRVWLFDGDV�HQWUH������D�������$VVLV�%UDVLO�HW�DO���������REVHUYDUDP�TXH�D�PDLRU�

SRUFHQWDJHP�GH�GRHQoDV�HP�EH]HUURV�GH� OHLWH�H� FRUWH�HQWUH�XP�D����GLDV�GH�YLGD�

HVWDYD�DVVRFLDGD�D�SQHXPRQLD�����������

� $�YDULDomR�GD�LGDGH�SRGH�WHU�VLGR�R�IDWRU�PDLV�LPSRUWDQWH�QD�GLIHUHQFLDomR�GDV�

WD[DV� YHULILFDGDV� QRV� GLIHUHQWHV� HVWXGRV�� $V� EH]HUUDV� GR� SUHVHQWH� HVWXGR�

DSUHVHQWDUDP�WD[DV�HOHYDGDV�QR�SLFR�GD�GRHQoD�TXH�FRPSUHHQGHX�R�LQWHUYDOR�GH����

D����GLDV�GH�YLGD��GLIHUHQWH�GRV�RXWURV�HVWXGRV�FLWDGRV�TXH�WLYHUDP�D�DYDOLDomR�HP�XP�

LQWHUYDOR�GH�LGDGH�PDLRU��$66,6�%5$6,/�HW�DO���������:,1'(<(5�HW�DO����������$OpP�

GLVVR��DV�GLIHUHQWHV�WD[DV�REVHUYDGDV�SRGHP�HVWDU�UHODFLRQDGDV�FRP�R�HVWUHVVH��IDOKD�

QD� LQJHVWmR� GH� FRORVWUR�� EDL[R� SHVR� FRUSRUDO�� FRQGLo}HV� KLJLrQLFR�VDQLWiULDV� H�

DPELHQWDLV� GDV� LQVWDODo}HV�� DOpP� GR� IULR�� IDWRU� LPSRUWDQWH� TXH� SRGH� OHYDU� R�

GHVHQFDGHDPHQWR�GH�VXUWRV�GH�GRHQoD�UHVSLUDWyULD��$66,6�%5$6,/�HW�DO�����������

� ,PSRUWDQWH� UHVVDOWDU� TXH� D� MDQHOD� LPXQROyJLFD�� SHUtRGR� GH� WUDQVLomR� GD�

LPXQLGDGH�SDVVLYD�SDUD�DWLYD��HVWi�DVVRFLDGD�DR�DSDUHFLPHQWR�GH�GRHQoD�UHVSLUDWyULD�

�&+$6(���������1HVWH�SHUtRGR�RV�DQWLFRUSRV�PDWHUQRV�UHGX]HP�VLJQLILFDWLYDPHQWH��

GHYLGR�j�VXD�PHLD�YLGD��TXH�YDULD�GH������D������GLDV�DSyV�R�QDVFLPHQWR��)8/721�HW�

DO����������$�HILFiFLD�GHVWD�WUDQVIHUrQFLD�GRV�DQWLFRUSRV�PDWHUQRV�GHSHQGH�GH�IDWRUHV�

FRPR�D�FRQFHQWUDomR�LQJHULGD�H�DEVRUYLGD�YLD�FRORVWUR��WHPSR�GH�IRUQHFLPHQWR�DSyV�

R�QDVFLPHQWR�H�TXDOLGDGH�GR�FRORVWUR��628=$�HW�DO�����������

� 2V�SULQFLSDLV�DJHQWHV�SULPiULRV�GD�'5%�TXH�SRGHP�HVWDU�DVVRFLDGRV�DR�SLFR�

GD�GRHQoD�VmR�RV�YtUXV�GD�5LQRWUDTXHLWH�,QIHFFLRVD�%RYLQD��%+9�����YtUXV�GD�'LDUUHLD�

9LUDO�%RYLQD��%9'9���YtUXV�GD�3DUDLQIOXHQ]D�WLSR����3,����YtUXV�5HVSLUDWyULR�6LQFLFLDO�



���

%RYLQR� �%569�� H� &RURQDYtUXV�� -i� DV� LQIHFo}HV� VHFXQGiULDV� VmR� FDXVDGDV� SHODV�

EDFWpULDV� 0DQQKHLPLD� KDHPRO\WLFD�� 3DVWHXUHOOD� PXOWRFLGD�� +LVWRSKLOXV� VRPQL�� H

0\FRSODVPD�ERYLV��:22/806��$0(6��%$.(5���������

����&RPSRUWDPHQWR�GD�+S�QRV�SULPHLURV�GLDV�GH�YLGD�

� $�FRQFHQWUDomR�JHUDO�GD�+S�IRL�GH�����������J�/�FRP�YDORUHV�PtQLPR�H�Pi[LPR�

GH� ����� H� ����� J�/�� UHVSHFWLYDPHQWH�� VHQGR� HVWHV� YDORUHV� PHQRUHV� TXDQGR�

FRPSDUDGRV� FRP� RXWUR� HVWXGR� UHDOL]DGR� FRP� DQLPDLV� FRP� GLDUUHLD� ������ J�/�� H�

VDXGiYHLV�������J�/���UHVSHFWLYDPHQWH��+$-,02+$00$',�HW�DO����������1R�HQWDQWR��

RV�YDORUHV�REWLGRV�QD�SUHVHQWH�SHVTXLVD�IRUDP�SUy[LPRV�DR�YDORU�GH������J�/�UHODWDGR�

SRU�(FNHUVDOO��%HOO��������FRPR�SRQWR�GH�FRUWH�SDUD�D�+S���

� )RL�SRVVtYHO�REVHUYDU�TXH�D�+S�DSUHVHQWRX�DV�PDLRUHV�FRQFHQWUDo}HV�QR�'��

��� H� QR� '������� 2� SLFR� GD� RQIDOLWH� �'������ H� GLDUUHLD� �'������� RFRUUHUDP� QHVWH�

SHUtRGR��H�R�DXPHQWR�QD�FRQFHQWUDomR�GD�+S�SRGH�HVWDU�DVVRFLDGR�FRP�D�RFRUUrQFLD�

GHVWDV�GRHQoDV��1R�HQWDQWR��DOWHUDo}HV�QD�FRQFHQWUDomR�VpULFD�GD�+S�HP�EH]HUUDV�

QR�SHUtRGR�QHRQDWDO�H�HP�FRQGLo}HV�ILVLROyJLFDV�IRUDP�REVHUYDGDV�FRP�R�DYDQoDU�GD�

LGDGH��7Ï7+29È�HW�DO����������2V�DXWRUHV�REVHUYDUDP�EDL[D�FRQFHQWUDomR�DSyV�R�

QDVFLPHQWR�H�DXPHQWR�JUDGDWLYR�QRV�PRPHQWRV�SRVWHULRUHV��LVWR�p��FRP�VHWH�����H����

GLDV�GH�YLGD��H�DLQGD�VXJHULUDP�TXH�D�LQJHVWmR�GR�FRORVWUR�SRGHULD�HVWDU�DVVRFLDGD�

FRP�DV� HOHYDo}HV� VpULFDV� GDV�3)$��3RU� RXWUR� ODGR�� HVWDV� YDULDo}HV� SRGHULDP� VHU�

MXVWLILFDGDV�SHOD�LPDWXULGDGH�KHSiWLFD�RX�GR�VLVWHPD�LPXQROyJLFR�GR�QHRQDWR��.,/3,��

�������

(P�RXWUR�HVWXGR�DYDOLDQGR�R�FRPSRUWDPHQWR�GH�SURWHtQDV�GH�IDVH�DJXGD�QR�

SULPHLUR� PrV� GH� YLGD� GH� EH]HUUDV� +RODQGHVDV�� RV� DXWRUHV� DILUPDUDP� TXH� R�

FRPSRUWDPHQWR�GD�FHUXORSODVPLQD��KDSWRJORELQD�H�SURWHtQDV�GH�SHVR�PROHFXODUHV����

N'D�H����N'D�QRV�SULPHLURV�GLDV�GH�YLGD�IRUDP�LQIOXHQFLDGDV�SHOD�LQJHVWmR�GH�FRORVWUR�

H�RX�QDVFLPHQWR��52&+$�HW�DO�����������



���

����$YDOLDomR�GD�VHQVLELOLGDGH��HVSHFLILFLGDGH�H�SRQWR�GH�FRUWH�GD�+S�IUHQWH�D�RQIDOLWH�

GLDUUHLD�H�'5%�

� 1mR�IRL�SRVVtYHO�REVHUYDU�UHVXOWDGR�VLJQLILFDWLYR�HQWUH�D�FRQFHQWUDomR�GH�+S�H�

D�RQIDOLWH��HP�RXWUR�HVWXGR�UHDOL]DGR�FRP�FLQFR�DQLPDLV�FRP�RQIDOLWH��QmR�IRL�SRVVtYHO�

REVHUYDU�GLIHUHQoDV�VLJQLILFDWLYDV��QR�HQWDQWR�XPD�GLIHUHQoD�QXPpULFD�IRL�REVHUYDGD��

RV� DQLPDLV� HQIHUPRV� DSUHVHQWDUDP� FRQFHQWUDomR� GH� +S� GH� ����� J�/� HQTXDQWR� RV�

DQLPDLV�FOLQLFDPHQWH�VDGLRV�DSUHVHQWDUDP�FRQFHQWUDomR�GH������J�/��7Ï7+29È�HW�

DO��� ������� 3RU� RXWUR� ODGR�� 6LPSOtFLR� HW� DO�� ������� DSUHVHQWDUDP� FRQFHQWUDo}HV�

HOHYDGDV�SDUD�D�+S�������J�/��H�&S�������PJ�G/��HP�FLQFR�ERYLQRV�FRP�RQIDORIOHELWH�

TXDQGR�FRPSDUDGR�FRP�DQLPDLV�VDGLRV�������J�/��+S�H������PJ�G/��&S���

� 2�XVR�GD�+S� FRPR�ELRPDUFDGRU�SDUD�GHWHFomR�GH�GLDUUHLD� IRL� WHVWDGR��H� RV�

UHVXOWDGRV� HQFRQWUDGRV� IRUDP� VLJQLILFDWLYRV�� 1R� PRPHQWR� GH� SLFR� GD� GRHQoD�� D�

VHQVLELOLGDGH�GD�+S�IUHQWH�D�FDVRV�GH�GLDUUHLD�IRL�GH��������HQTXDQWR�D�HVSHFLILFLGDGH�

IRL� GH� �������� VHQGR� XP� WHVWH� PDLV� HVSHFtILFR� GR� TXH� VHQVtYHO�� 2V� HVWXGRV�

HQFRQWUDGRV� DYDOLDUDP� VRPHQWH� R� HIHLWR� GD� GRHQoD� VREUH� D� FRQFHQWUDomR� GDV�

SURWHtQDV� GH� IDVH� DJXGD�� QR� HQWDQWR�� R� HVWDEHOHFLPHQWR� GD� VHQVLELOLGDGH� H�

HVSHFLILFLGDGH�p�GH�IXQGDPHQWDO�LPSRUWkQFLD��FRQKHFHQGR�R�Q~PHUR�GH�YHUGDGHLURV�

SRVLWLYRV�� DQLPDLV� FRP� D� GRHQoD� H� FRP� D� SURWHtQD� HOHYDGD�� DVVLP� FRPR� RV�

YHUGDGHLURV�QHJDWLYRV��DTXHOHV�TXH�QmR�WHP�D�GRHQoD�H�D�FRQFHQWUDomR�GD�SURWHtQD�

DSUHVHQWD�VH�EDL[D��'(,*1$1�HW�DO���������3285-$)$5�HW�DO���������$/%$<5$.��

.$%8���������

� 2�SRQWR�GH�FRUWH�GH������J�/�IRL�GHILQLGR�SDUD�D�+S�TXDQGR�XWLOL]DGD�QD�GHWHFomR�

GH� GLDUUHLD�� (VWH� UHVXOWDGR� FRUURERUD� FRP� RV� YDORUHV� GHVFULWRV� SRU� (FNHUVDOO�� %HOO�

��������1R�HQWDQWR��RXWUR�SRQWR�GH�FRUWH�SDUD�D�+S�IRL�GHVFULWR�FRP�R�YDORU�GH������J�/�

SDUD�SUHGL]HU�GRHQoDV�H�PRUWDOLGDGH�HP�EH]HUUDV��FRP�LGDGH�HQWUH�XP�H�RLWR�GLDV�GH�

YLGD�� XVDQGR� XP� DQDOLVDGRU� IRWRPpWULFR� DXWRPiWLFR�� QR� HQWDQWR� XPD� EDL[D�

VHQVLELOLGDGH�������H�ERD�HVSHFLILFLGDGH�������IRL�REVHUYDGD��0855$<�HW�DO����������

-i��*HOVLQJHU�HW� DO�� �������GHILQLUDP�R�SRQWR� GH� FRUWH�GH������ J�/�� XVDQGR� WpFQLFD�

GHVFULWD�SRU�&RRNH��$UWKLQJWRQ���������$V�PHWRGRORJLDV�XWLOL]DGDV�HP�RXWURV�HVWXGRV��

XWLOL]DQGR� DQDOLVDGRU� DXWRPiWLFR� IRWRPpWULFR� H� (/,6$�� H� R� JXDLDFRO� XWLOL]DGR� QD�

SUHVHQWH�SHVTXLVD�SRGHP�MXVWLILFDU�DV�GLIHUHQoDV�REWLGDV�SDUD�RV�SRQWRV�GH�FRUWH�GD�

+S��



���

� (VWXGRV� TXH� SRVVXHP� OLPLWH� GH� GHWHFomR� GD� +S� DFLPD� GH� ����� J�/� SRGHP�

FRPSURPHWHU� D� XWLOL]DomR� GHVWD� SURWHtQD�� XPD� YH]� TXH� YDORUHV� DFLPD� GHVWH� OLPLWH�

IRUDP�HQFRQWUDGRV�HP�ERYLQRV�FRP�VLQDLV�GH�DOWHUDo}HV�LQIODPDWyULDV��(&.(56$//��

%(//���������

� 2�DJHQWH�HWLROyJLFR�H�DV�DOWHUDo}HV�KHPRGLQkPLFDV��OLJDomR�GD�KDSWRJORELQD�

FRP�D�KHPRJORELQD��UHFUXWDQGR�D�SURWHtQD��OLJDGRV�j�FURQLFLGDGH�GD�GRHQoD�SRGHP�

HVWDU�DVVRFLDGRV�FRP�RV�YDORUHV�GH�VHQVLELOLGDGH�H�HVSHFLILFLGDGH�HQFRQWUDGRV�QR�

HVWXGR��'HQWUR�GHVWH�SHUtRGR��RV�SRVVtYHLV�DJHQWHV�HWLROyJLFRV��WDLV�FRPR��5RWDYLUXV�

�'+$0$� HW� DO��� ������� 6DOPRQHOD� H� (VFKHULFKLD� FROL� �&+2�� <221�� ������ H�

&U\SWRVSRULGLXP��',1/(5�HW�DO���������SRGHP�SURPRYHU�GLIHUHQWHV�UHVSRVWDV�VREUH�R�

RUJDQLVPR��DFDUUHWDQGR�HP�GLIHUHQWHV�FRQFHQWUDo}HV�GH�3)$�DSyV�R�HVWDEHOHFLPHQWR�

GD�LQIHFomR��3285-$)$5�HW�DO�����������

(P�UHODomR�jV�DOWHUDo}HV�KHPRGLQkPLFDV��PLFURUJDQLVPRV�FRPR�D�(VFKHULFKLD�

FROL�HQWHURWR[LJrQLFD��(7(&��SRGHP�DSUHVHQWDU�DVVRFLDomR�FRP�FROLWHV�KHPRUUiJLFDV�

H� VtQGURPH� KHPROtWLFD� XUrPLFD� �02;/(<� HW� DO��� ������� $� KHPRJORELQD� OLYUH� QD�

FLUFXODomR�VH�OLJD�j�KDSWRJORELQD��IDWRU�HVWH�TXH�SRGH�OHYDU�j�GLPLQXLomR�GRV�YDORUHV�

VpULFRV�GH�+S�H�HVWDU�DVVRFLDGR�FRP�D�EDL[D�VHQVLELOLGDGH��$1'(56(1�HW�DO����������

3RU�RXWUR� ODGR��R�EDL[R�HVWtPXOR�j�SURGXomR�GH�+S�SHOR�ItJDGR�SRGH�WDPEpP�HVWDU�

DVVRFLDGR�FRP�D�EDL[D�VHQVLELOLGDGH�GD�+S�QD�GHWHFomR�GH�EH]HUUDV�FRP�GLDUUHLD��

&DVRV�GH�GLDUUHLD�FRP�EDL[RV�YDORUHV�GH�+S������J�/��IRUDP�GHVFULWRV�HP�LQIHFo}HV�

FRP� EDL[RV� VLQDLV� GH� HLPHULRVH�� HP� XPD� FODVVLILFDomR� XVDQGR� VLQDLV� IUDFRV��

PRGHUDGRV� H� IRUWHV�� HP� EH]HUUDV� FRP� LGDGH� HQWUH� ��� H� ��� GLDV� GH� YLGD� �6(33b�

/$66,/$�HW�DO����������

� 4XDQGR� XWLOL]DGD� D� PDWpULD� VHFD� QR� DX[tOLR� GD� GHWHFomR� GH� DQLPDLV� FRP�

GLDUUHLD��YHULILFRX�VH�TXH�D�VHQVLELOLGDGH�H�HVSHFLILFLGDGH�GD�+S�QmR�IRL�PHOKRUDGD��

DSUHVHQWDQGR�YDORUHV�GH����H������UHVSHFWLYDPHQWH���

� (P� UHODomR� j� '5%� XPD� EDL[D� VHQVLELOLGDGH� SRGH� HVWDU� DVVRFLDGD� FRP� D�

OLPLWDomR�GR�XVR�GD�+S�QD�GHWHFomR�GH�TXDGURV�GH�'5%��SRU�RXWUR�ODGR�R�SDGUmR�RXUR�

XWLOL]DGR� SRGH� WHU� DSUHVHQWDGR� XPD� OLPLWDomR� QD� GHWHFomR� GH� FDVRV� YHUGDGHLUR�

SRVLWLYRV��,GRDWH�HW�DO���������DYDOLDUDP�RV�tQGLFHV�HSLGHPLROyJLFRV�HP�EH]HUURV�FRP�

LQIHFomR� QDWXUDO� HP� FRQILQDPHQWR�� H� DILUPDUDP� TXH� D� +S� SRGH� VHU� XWLOL]DGD� QD�

GHWHFomR�GH�'5%��2�SDGUmR�RXUR�XWLOL]DGR�IRL�R�HVFRUH�GH�:,�H�D�DQiOLVH�GH�+S�SRU�

PHLR�GH�.LW�FRPHUFLDO��)RL�GHILQLGR�R�SRQWR�GH�FRUWH�GH������J�/��FRP�VHQVLELOLGDGH�GH�

������ H� HVSHFLILFLGDGH� GH� ������� $� iUHD� VRE� FXUYD� IRL� GH� ������ LQGLFDQGR� YDORU�
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H[FHOHQWH�SDUD�XP�WHVWH�GH�GLDJQyVWLFR��$SHVDU�GD�XWLOL]DomR�GRV�PHVPRV�HVFRUHV�

�:,�� HP� UHODomR� DV� EH]HUUDV� +RODQGHVDV� GHVWH� HVWXGR�� RXWURV� IDWRUHV� IRUDP�

GLIHUHQWHV�� WDLV�FRPR�� UDoD� �EH]HUURV�GH�FRUWH�[� OHLWH���PDQHMR�VDQLWiULR� �SURWRFRORV�

YDFLQDLV�� GLIHUHQWHV� DJHQWHV� HWLROyJLFRV� QRV� DPELHQWHV�� H� DOLPHQWDU� H� WpFQLFD� GD�

DQiOLVH�GD�+S��(/,6$�[�WpFQLFD�XVDQGR�JXDLDFRO���(VWHV�SRGHP�HVWDU�DVVRFLDGRV�FRP�

DV�GLIHUHQoDV�REVHUYDGDV��

(P�UHODomR�DRV�HVFRUHV�GH�:,��R�VRPDWyULR���IRL�R�TXH�DSUHVHQWRX�RV�PHOKRUHV�

UHVXOWDGRV�� 6HQGR� D� VHQVLELOLGDGH� GH� ����H� HVSHFLILFLGDGH� GH� ����� FRP�$8&�GH�

������H�SRQWR�GH�FRUWH�GH������J�/��2V�PHVPRV�VRPDWyULRV������H���IRUDP�DYDOLDGRV�

SRU�RXWURV�DXWRUHV��TXH�GHPRQVWUDUDP�TXH�D�FRQFHQWUDomR�GD�+S�IRL�SURSRUFLRQDO�DR�

DXPHQWR�GRV�VRPDWyULRV��-26+,�HW�DO�����������

� 4XDQGR�XWLOL]DGD�D�WHPSHUDWXUD�QD�HODERUDomR�GR�SDGUmR�RXUR�D�VHQVLELOLGDGH�

DXPHQWRX� H� DSUHVHQWRX� RV� PHOKRUHV� UHVXOWDGRV� QHVWH� HVWXGR�� $� VHQVLELOLGDGH� H�

HVSHFLILFLGDGH�IRUDP�GH������H��������UHVSHFWLYDPHQWH��$YDOLDQGR�D�DFXUiFLD��D�$8&�

IRL� GH� ������� $� VHQVLELOLGDGH� GD� +S� DSUHVHQWRX� H[FHOHQWHV� UHVXOWDGRV� TXDQGR�

FRQVLGHUDGR�R�HVFRUH�GH�:,�SRVLWLYR����H�WHPSHUDWXUD�!������(VWHV�DFKDGRV�IRUDP�

GHVWDFDGRV� SRU� $EGDOODK� HW� DO�� �������� PRVWUDQGR� TXH� RV� GLIHUHQWHV� SDGU}HV�RXUR�

SRGHP�LPSDFWDU�HP�GLIHUHQWHV�UHVXOWDGRV�SDUD�RV�tQGLFHV�HSLGHPLROyJLFRV���

$OJXQV�WUDEDOKRV�XWLOL]DUDP�D�IHEUH�FRPR�SDGUmR�RXUR��IDWR�TXH�RFDVLRQRX�XP�

DXPHQWR�QD� VHQVLELOLGDGH�GD�+S�QD�GHWHFomR�GRV�TXDGURV�GH�'5%��7HPSHUDWXUDV�

HOHYDGDV� SRGHP� VHU� FRQVLGHUDGDV� FRPR� TXDGURV� IHEULV�� TXH� SRU� VXD� YH]�� HVWmR�

UHODFLRQDGDV� FRP� XPD� UHVSRVWD� LQIODPDWyULD�� )RL� SRVVtYHO� REVHUYDU� SLFR� GD�

WHPSHUDWXUD� FRUSyUHD�DSyV� XPD�KRUD� GD� LQRFXODomR� EDFWHULDQD�� YLD� LQWUDEUDQTXLDO��

FRP�0��KDHPRO\WLFD��HP�EH]HUURV��FRP�SRVWHULRU�GLPLQXLomR��DSyV�R�WUDWDPHQWR��)$-7�

HW� DO��� �������'HVWD� IRUPD�D� WHPSHUDWXUD� HVWi�DVVRFLDGD�j� IDVH� DJXGD�GD�GRHQoD��

DVVLP�FRPR�D�+S��SHOD�PDLRU�VHQVLELOLGDGH�DR�XVDU�D�WHPSHUDWXUD�FRPR�SDGUmR�RXUR��

&RUUHODomR�SRVLWLYD�HQWUH�D�+S�H�WHPSHUDWXUD�IRL�REVHUYDGD�HP�HVWXGR�FRP�EH]HUUDV�

FRP�LQIHFo}HV�SRU�6DOPRQHOD��'(,*1$1�HW�DO����������

0XLWRV�WUDEDOKRV�GHPRVWUDUDP�TXH�D�+S�SRGH�WHU�XP�LPSRUWDQWH�SRWHQFLDO�QR�
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