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7(,;(,5$�� -�(�&�� *HQHV� GH� GHIHVD� GH� &LWUXV� VXQNL H� 3RQFLUXV� WULIROLDWD��
H[SUHVVmR� FRQVWLWXWLYD� H� LQGX]LGD� SRU� 3K\WRSKWKRUD� SDUDVLWLFD�� ������
'LVVHUWDomR� �0HVWUDGR�HP�$JURQRPLD�*HQpWLFD� H�0HOKRUDPHQWR�GH�3ODQWDV��±
8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV�0*�


$� JRPRVH� GRV� FLWURV�� FDXVDGD� SULQFLSDOPHQWH� SRU� 3K\WRSKWKRUD�
SDUDVLWLFD��p�XPD�GDV�SULQFLSDLV�GRHQoDV�HP�FLWURV�SRUTXH�DIHWD�WRGDV�DV�IDVHV�GR�
GHVHQYROYLPHQWR�GD�SODQWD��$�PHOKRU�HVWUDWpJLD�SDUD�R�FRQWUROH�GH�3��SDUDVLWLFD
GH�PDQHLUD�VXVWHQWiYHO�p�D�XWLOL]DomR�GD�UHVLVWrQFLD�JHQpWLFD��2�HQWHQGLPHQWR�GRV�
PHFDQLVPRV�PROHFXODUHV�HQYROYLGRV�QD� LQWHUDomR�FLWURV�3K\WRSKWKRUD VSS��TXH�
DLQGD� SHUPDQFHP� GHVFRQKHFLGRV�� SRGH� OHYDU� j� HODERUDomR� GH� HVWUDWpJLDV�PDLV�
GXUDGRXUDV� H� HILFLHQWHV� SDUD� R� FRQWUROH� GHVWH� RRPLFHWR�� 1HVWH� FRQWH[WR�� R�
REMHWLYR�GHVWH�WUDEDOKR�IRL�TXDQWLILFDU�D�H[SUHVVmR�FRQVWLWXWLYD�H�LQGX]LGD�SRU�3��
SDUDVLWLFD� GH� JHQHV� GH� GHIHVD� HP� FLWURV�� DWUDYpV� GH� 57�3&5� TXDQWLWDWLYR� HP�
WHPSR� UHDO�� $� H[SUHVVmR� LQGX]LGD� ORFDO� H� VLVWrPLFD� GH� JHQHV� GR� WLSR� 3$/�
�)HQLODODQLQD� DPRQLD� OLDVH��� 32;� �3HUR[LGDVH��� /2;� �/LSR[LJHQDVH���35��� ��
����*OXFDQDVH��H�35����2VPRWLQD���HQYROYLGRV�QD�GHIHVD�GH�SODQWDV�D�SDWyJHQRV��
IRL�TXDQWLILFDGD�HP�SODQWDV�UHVLVWHQWHV��3RQFLUXV�WULIROLDWD��H�VXVFHWtYHLV��&LWUXV�
VXQNL�� GXUDQWH� GLIHUHQWHV� WHPSRV� DSyV� D� LQRFXODomR� FRP� 3�� SDUDVLWLFD�� $�
H[SUHVVmR� FRQVWLWXWLYD� GH� JHQHV� GR� WLSR� 35��� H� 35�� IRL� TXDQWLILFDGD� HP�3��
WULIROLDWD��&�� VXQNL H� KtEULGRV� HQWUH� HOHV��$� H[SUHVVmR� GRV� JHQHV� GR� WLSR�3$/��
32;�� 35��� IRL� PDLV� UiSLGD� H� HP� PDLRU� LQWHQVLGDGH� HP� 3�� WULIROLDWD TXDQGR�
FRPSDUDGD�D�&�� VXQNL��$�H[SUHVVmR� ORFDO�GH�JHQHV�GR� WLSR�3$/��32;��35���H�
35�� IRL� PDLV� UiSLGD� H� PDLV� LQWHQVD�� GR� TXH� D� H[SUHVVmR� VLVWrPLFD� HP� 3��
WULIROLDWD H�&��VXQNL H�SDUD�JHQHV�GR� WLSR�/2;�DSHQDV�HP�&��VXQNL��6RPHQWH�R�
IHULPHQWR�QR�FDXOH��UHDOL]DGR�QR�PRPHQWR�GD�LQRFXODomR��LQGX]LX�XP�DOWR�QtYHO�
GH�H[SUHVVmR�GH� WRGRV�RV�JHQHV�HVWXGDGRV��SULQFLSDOPHQWH�HP�3�� WULIROLDWD��1R�
HQWDQWR�� D� SUHVHQoD� GR� SDWyJHQR� SRWHQFLDOL]RX� VLJQLILFDWLYDPHQWH� R� SDGUmR� GH�
H[SUHVVmR��FRP�H[FHomR�GRV�JHQHV�TXH�FRGLILFDP�3HUR[LGDVHV��(VWHV�UHVXOWDGRV�
VmR�HYLGrQFLDV�GH�TXH�3��WULIROLDWD�DSUHVHQWD�SDGU}HV�GH�H[SUHVVmR�GH�JHQHV�GH�
GHIHVD�FDUDFWHUtVWFRV�GH�SODQWD�UHVLVWHQWH��GXUDQWH�LQWHUDomR�GR�WLSR�LQFRPSDWtYHO��
HQTXDQWR� TXH�&�� VXQNL�� GH� SODQWD� VXVFHWtYHO�� GXUDQWH� LQWHUDomR� FRPSDWtYHO�� $�
SUHVHQoD�GH�JHQHV�GR�WLSR�35���H�35�� QR�JHQRPD�GH�&��VXQNL��3��WULIROLDWD��&��
VLQHQVL� H�� &�� OLPRQLD IRL� FRQILUPDGD� SRU� DQiOLVH� GH� 6RXWKHUQ� EORW�� 2V� YiULRV�

 &RPLWr�GH�2ULHQWDomR��'U��/XFLDQR�9LOHOD�3DLYD�± 8)/$��2ULHQWDGRU���'UD��0DJQyOLD�
$UD~MR�&DPSRV��&R�2ULHQWDGRUD��± 5'�&HQWUR�$37$�&LWURV�6\OYLR�0RUHLUD�/&%0�±
8)/$�



ii

VLQDLV�GH�KLEULGL]DomR�UHYHODGRV�VmR�LQGLFDWLYRV�GD�RFRUUrQFLD�GHVWHV�JHQHV�FRPR�
IDPtOLDV� PXOWLJrQLFDV� QR� JHQRPD� GHVWDV� HVSpFLHV�� 2� DOWR� QtYHO� GH� H[SUHVVmR�
FRQVWLWXWLYD�GH�JHQHV�GR�WLSR 35�� QHVWDV�SODQWDV�IRL�DVVRFLDGR�FRP�D�UHVLVWrQFLD�
GH� FLWURV� D� 3�� SDUDVLWLFD�� 3RUWDQWR�� RV� QtYHLV� EDVDLV� GH� JHQHV� GR� WLSR� 35���
SRGHULDP�IXQFLRQDU�FRPR�ELRPDUFDGRUHV�SDUD�PRQLWRUDU�D�UHVLVWrQFLD�GH�FLWURV�D�
3�� SDUDVLWLFD QD� VHOHomR� GH� PDWHULDLV� SURPLVVRUHV� HP� SURJUDPDV� GH�
PHOKRUDPHQWR�GH�FLWURV�
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7(,;(,5$�� -�� (�� &��'HIHQFH� JHQHV� LQ�&LWUXV� VXQNL DQG�3RQFLUXV� WULIROLDWD��
H[SUHVVLRQ� FRQVWLWXWLYH� DQG� LQGXFHG� E\� 3K\WRSKWKRUD� SDUDVLWLFD� ������
'LVVHUWDomR� �0HVWUDGR�HP�$JURQRPLD�*HQpWLFD� H�0HOKRUDPHQWR�GH�3ODQWDV��±
8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV�0*�


&LWUXV�JXPPRVLV��FDXVHG�PDLQO\�E\�3K\WRSKWKRUD�SDUDVLWLFD�� LV�RQH�RI�
WKH�PRVW� LPSRUWDQW� FLWUXV� GLVHDVHV� DIIHFWLQJ� DOO� SURGXFWLRQ� SKDVHV��7KH� XVH� RI�
JHQHWLF�UHVLVWDQFH�LV�WKH�EHVW�VWUDWHJ\�IRU�FRQWUROOLQJ�3��SDUDVLWLFD�KDYLQJ�D�ORZHU�
LPSDFW�RQ�WKH�HQYLURQPHQW��$�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�PROHFXODU�PHFKDQLVPV�
LQYROYHG� LQ� WKH� LQWHUDFWLRQ FLWUXV�3K\WRSKWKRUD� VSS�� ZRXOG� FRQWULEXWH� WR� WKH�
HODERUDWLRQ�RI�ORQJ�WHUP�DQG�HIILFLHQW�VWUDWHJLHV�IRU�WKH�FRQWURO�RI�WKLV�RRP\FHWH��
7KH� REMHFWLYH� RI� WKLV� ZRUN� ZDV� WR� TXDQWLI\� WKH� FRQVWLWXWLYH� DQG� LQGXFHG�
H[SUHVVLRQ�RI�FLWUXV�GHIHQVH�JHQHV� LQ�UHVSRQVH� WR 3��SDUDVLWLFD�XVLQJ�UHDO� WLPH�
TXDQWLWDWLYH� 57�3&5�� 7KH� ORFDO� DQG� V\VWHPLF� LQGXFHG� H[SUHVVLRQ� RI� WKH�3$/�
�3KHQ\ODODLQH�DPPRQLD�O\DVH���32;��3HUR[LGDVH���/2;��/LSR[LJHQDVH���35�
��� ����*OXFDQVH� DQG 35��� �2VPRWLQ�� OLNH JHQHV�� LQYROYHG� LQ� WKH� SODQW�
SDWKRJHQ� GHIHQVH�� ZHUH� PRQLWRUHG� WKURXJKRXW� WLPH� LQ� UHVLVWDQW� �3RQFLUXV�
WULIROLDWD��DQG�VXVFHSWLEOH��&LWUXV�VXQNL��SODQWV�LQRFXODWHG�ZLWK�WKH�SDWRJHQ��7KH�
FRQVWLWXWLYH� H[SUHVVLRQ� RI� 35��� DQG� 35���OLNH� JHQHV ZDV� TXDQWLILHG� LQ� 3��
WULIROLDWD��&��VXQNL DQG�&��VXQNL [�3��WULIROLDWD K\EULGV� 7KH�H[SUHVVLRQ�RI�3$/��
32;��35���OLNH�JHQHV�ZDV�TXLFNHU�DQG�KLJKHU�LQ�3��WULIROLDWD WKDQ�LQ�&��VXQNL��
7KH�ORFDO�H[SUHVVLRQ�RI�3$/��32;��35���DQG�35�� ZDV�TXLFNHU�DQG�KLJKHU�WKDQ�
WKH�V\VWHPLF�H[SUHVVLRQ�IRU�3��WULIROLDWD DQG�&��VXQNL DQG�IRU�WKH�/2; OLNH�JHQH�
MXVW�LQ�&��VXQNL��7KH�ZRXQGLQJ�FDXVHG�GXULQJ�LQRFXODWLRQ�LQGXFHG�D�KLJK�OHYHO�RI�
H[SUHVVLRQ� RI� DOO� WKH� VWXGLHG� JHQHV�� PDLQO\� LQ� 3�� WULIROLDWD�� +RZHYHU�� WKH�
SUHVHQFH� RI� 3�� SDUDVLWLFD KDG� D� VLJQLILFDQW� DGGLWLYH� HIIHFW� RQ� WKH� H[SUHVVLRQ�
OHYHOV�RI�WKH�VWXGLHG�JHQHV��H[FHSW�IRU�WKH�3HUR[LGDVH�HQFRGHG�JHQHV��7KH�UHVXOWV�
VXJJHVW�WKDW�3��WULIROLDWD FRXOG�EH�FKDUDFWHUL]HG�DV�UHVLVWDQW�WR�3��SDUDVLWLFD DQG�
&�� VXQNL DV� VXVFHSWLEOH� E\� SUHVHQWLQJ� SDWWHUQV� RI� GHIHQVH� JHQHV� H[SUHVVLRQ�
W\SLFDO\�RI�LQFRPSDWLEOH�DQG�FRPSDWLEOH�LQWHUDFWLRQV��UHVSHFWLYHO\��7KH�SUHVHQFH�
RI�35�� DQG�35�� JHQHV�LQ�WKH�JHQRPH�WKH�&��VXQNL��3��WULIROLDWD��&��VLQHQVLV��&��
OLPRQLD ZDV� FRQILUPHG� E\� 6RXWKHUQ� EORW� DQDO\VLV�� 7KH� PXOWLSOH� K\EULGL]DWLRQ�
VLJQDOV�REWDLQHG�DUH�LQGLFDWLYH�RI�WKH�RFFXUUHQFH�RI�WKHVH�JHQHV�DV�D�JHQH�IDPLO\�

 &RPLWr�GH�2ULHQWDomR��'U��/XFLDQR�9LOHOD�3DLYD�± 8)/$��2ULHQWDGRU���'UD��0DJQyOLD�
$UD~MR�&DPSRV��&R�2ULHQWDGRUD��± 5'�&HQWUR�$37$�&LWURV�6\OYLR�0RUHLUD�/&%0�±
8)/$�
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LQ� WKH� JHQRPH�RI� WKHVH� FLWUXV� VSHFLHV��7KH� KLJK� FRQVWLWXWLYH� H[SUHVVLRQ� RI� WKH�
35���OLNH� JHQHV�ZDV� DVVRFLDWHG�ZLWK� WKH� FLWUXV� UHVLVWDQFH� WR�3��SDUDVLWLFD DQG�
FRXOG�EH��WKHUHIRUH��XVHG�WR�PRQLWRU�FLWUXV�UHVLVWDQFH�WR�3��SDUDVLWLFD��ZRUNLQJ�DV�
D�ELRPDUNHU�IRU�WKH�VHOHFWLRQ�RI�SURPLVLQJ�PDWHULDOV�LQ�FLWUXV�EUHHGLQJ�SURJUDPV��
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0HFDQLVPRV�GH�UHVLVWrQFLD�GH�FLWURV�D�3K\WRSKWKRUD�
SDUDVLWLFD



2

��,1752'8d­2�*(5$/

7HQGR� HP� YLVWD� D� LPSRUWkQFLD� GD� FXOWXUD� GRV� FLWURV� QD� HFRQRPLD� H�
SURGXomR�DJUtFROD�EUDVLOHLUD��XP�GRV�SULQFLSDLV�REMHWLYRV�GD�SHVTXLVD�FRP�FLWURV�
p�R�HVWXGR�GRV�IDWRUHV�TXH�OHYDP�j�UHGXomR�GHVWD�SURGXomR��(QWUH�HOHV�PHUHFHP�
GHVWDTXH�DV�GRHQoDV��SRU�SURYRFDUHP�VpULRV�SUHMXt]RV�j�SURGXomR�H�GHPDQGDUHP�
UHFXUVRV� SDUD� SURWHomR� H� FRQWUROH� HP� YLYHLURV� H� SRPDUHV�� (QWUH� DV� SULQFLSDLV�
GRHQoDV�TXH�DIHWDP�D�FLWULFXOWXUD�HVWmR�DTXHODV�FDXVDGDV�SRU�3K\WRSKWKRUD�VSS���
GHVWDFDQGR�VH� D�JRPRVH�� FDXVDGD�SULQFLSDOPHQWH�SRU�3K\WRSKWKRUD SDUDVLWLFD��
TXH�DOpP�GH�SURYRFDU�VpULRV�GDQRV�H�SUHMXt]RV�D�SURGXomR��FDXVDQGR�GRHQoDV�QR�
FROR�� UDt]HV� H� UDGLFHODV� QR� SRUWD�HQ[HUWR�� SRGH� OHYDU� D� SODQWD� j� PRUWH�
�)HLFKWHQEHUJHU��������

3DUD�FRQWURODU�D�GRHQoD��HP�YLYHLURV�VmR�HUUDGLFDGDV�PXGDV�LQIHFWDGDV�H�
HP�FRQGLo}HV�GH� FDPSR�� p�XVDGR�R�FRQWUROH�TXtPLFR��HPERUD�HVWH� WHQKD�FXVWR�
HOHYDGR� H� SRVVD�PDVFDUDU� D� HYROXomR� GH� VLQWRPDV��$� XWLOL]DomR� GH� YDULHGDGHV�
UHVLVWHQWHV�p�R�PpWRGR�PDLV�HFRQ{PLFR�H�HILFLHQWH��1R�HQWDQWR��R�XVR�GH�SRUWD�
HQ[HUWRV�UHVLVWHQWHV�p�OLPLWDGR��0XLWRV�GHOHV�VmR�VXVFHWtYHLV�D�RXWUDV�LPSRUWDQWHV�
GRHQoDV�GRV�FLWURV��HQTXDQWR�RXWURV�DSUHVHQWDP�SUREOHPDV�GH�LQFRPSDWLELOLGDGH�
FRP� LPSRUWDQWHV� FXOWLYDUHV�FRSDV�� FRPR� p� R� FDVR� GR� SRUWD�HQ[HUWR� 3RQFLUXV�
WULIROLDWD�H�VHXV�KtEULGRV�FRP�FLWURV�

2�PHOKRUDPHQWR� WUDGLFLRQDO� SDUD� D� REWHQomR� GH� SODQWDV� GH� FLWURV� FRP�
UHVLVWrQFLD�FRPELQDGD�D�GLIHUHQWHV�SDWyJHQRV�p�GHPRUDGR�H�WHP�VLGR�GLILFXOWDGR�
SRU�FDUDFWHUHV�GH�RUGHP�ERWkQLFD�H�JHQpWLFD�GHQWUR�GR�JUXSR�GRV�FLWURV��1RYDV�
HVWUDWpJLDV�HIHWLYDV�H�GXUDGRXUDV�SDUD FRQWURODU�GRHQoDV�FDXVDGDV�SRU�SDWyJHQRV�
HP�FLWURV�SRGHUmR�VXUJLU�D�SDUWLU�GR�HQWHQGLPHQWR�GDV�UHODo}HV�SODQWD�SDWyJHQRV��
1HVVH� FRQWH[WR�� R� HVWXGR� GR� JHQRPD� FRPSDUDWLYR� H� IXQFLRQDO� GH� SODQWDV� GH�
FLWURV�FRP�UHVLVWrQFLD�D�JRPRVH��FRP�EDVH�HP�JHQHV�GLIHUHQFLDOPHQWH�H[SUHVVRV�
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HP� SRUWD�HQ[HUWRV� UHVLVWHQWHV� H� VXVFHWtYHLV�� TXDQGR� LQRFXODGRV� RX� QmR� FRP�
3K\WRSKWKRUD�SDUDVLWLFD� SRGHUi�FRQWULEXLU�SDUD�D�HOXFLGDomR�GRV�PHFDQLVPRV�GH�
UHVLVWrQFLD� GH� FLWURV� D� HVVH� RRPLFHWR��8P� LQFUHPHQWR� QHVWHV� HVWXGRV� SRGH� VHU�
GDGR� SHOR�PRQLWRUDPHQWR� GD� H[SUHVVmR� GH� JHQHV� TXH� GHVHPSHQKDP�XP�SDSHO�
IXQGDPHQWDO�QD�UHVSRVWD�GH�GHIHVD�GR�KRVSHGHLUR��(QWUH�HOHV�VH�GHVWDFDP�JHQHV�
HQYROYLGRV�QDV�GLIHUHQWHV�URWDV�GH�VLQDOL]DomR�GH�GHIHVD��FRPR�RV�TXH�FRGLILFDP�
SDUD�DV�HQ]LPDV�)HQLODODQLQD�DP{QLD�OLDVH��/LSR[LJHQDVH�H�3HUR[LGDVH��H�JHQHV�
TXH� FRGLILFDP� SDUD� SURWHtQDV� 35� �3DWKRJHQHVLV�5HODWHG��� XVDGRV� FRPR�
PDUFDGRUHV�GD� UHVSRVWD�GH�UHVLVWrQFLD�GR� WLSR�+5��+\SHUVHQVLWLYH�5HVSRQVH��H�
6$5��6\VWHPLF�$FTXLUHG�5HVLVWDQFH��

5HFHQWHPHQWH� WHP� VLGR� GHPRQVWUDGR� TXH� XP� DOWR� QtYHO� GH� H[SUHVVmR�
FRQVWLWXWLYD�GH�JHQHV�35 p�FRUUHODFLRQDGR�FRP�D� UHVLVWrQFLD�QmR�HVSHFtILFD�GH�
FXOWLYDUHV�H�KtEULGRV�GH�DOJXPDV�HVSpFLHV�GH�SODQWDV�D�RRPLFHWRV��9OHHVKRXZHUV�
HW� DO��� ������� $� LQYHVWLJDomR� GD� H[SUHVVmR� FRQVWLWXWLYD� GH� JHQHV� 35 SRGH�
FRQWULEXLU�SDUD�HOXFLGDU�R�SRVVtYHO�HIHLWR�GHVWHV�JHQHV�QD�UHVLVWrQFLD�GH�FLWURV�H�
VHXV�KtEULGRV�D 3��SDUDVLWLFD��EHP�FRPR�VHX�SRWHQFLDO�XVR�FRPR�ELRPDUFDGRUHV�
HP�SURJUDPDV�GH�PHOKRUDPHQWR�GH�FLWURV�

2� REMHWLYR� JHUDO� GHVWH� WUDEDOKR� IRL� DQDOLVDU� D� H[SUHVVmR� FRQVWLWXWLYD� H�
LQGX]LGD�SRU�3K\WRSKWKRUD�SDUDVLWLFD�GH�JHQHV�GH�GHIHVD�HP�FLWURV��DWUDYpV�GH�
57�3&5� TXDQWLWDWLYR� HP� WHPSR� UHDO�� 3DUD� DOFDQoDU� HVWH� REMHWLYR�� D� HVWUDWpJLD�
XWLOL]DGD� HQYROYHX� D� LQRFXODomR� GH� SODQWDV� UHVLVWHQWH� �3�� WULIROLDWD �/���
5DILQHVTXH� H� VXVFHWtYHO� �&�� VXQNL +RUW�� ([�� 7DQDND�� FRP� 3K\WRSKWKRUD�
SDUDVLWLFD H�D TXDQWLILFDomR�GD�H[SUHVVmR�GH�JHQHV�GR�WLSR�3$/��32;��/2;��35�
��H�35�� GXUDQWH�GLIHUHQWHV�WHPSRV�DSyV�LQGXomR��$�FDUDFWHUL]DomR�GD�H[SUHVVmR�
GHVWHV�JHQHV�VRE�R�DVSHFWR�GH� LQWHUDo}HV�&LWURV�3��SDUDVLWLFD HVWi�GLVFXWLGD�QR�
&DStWXOR����$�DQiOLVH�GD� H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR� WLSR 35���H�35��
QHVWDV�SODQWDV�H�HP�KtEULGRV�&��VXQNL�[�3��WULIROLDWD HVWi�GLVFXWLGD�QR�&DStWXOR����
FRP�HQIRTXH�SDUD�DSOLFDomR�QR�PHOKRUDPHQWR�GH�FLWURV�
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����,PSRUWkQFLD�GDV�GRHQoDV�FDXVDGDV�SRU�3K\WRSKWKRUD�VSS��HP�FLWURV
$� FLWULFXOWXUD� EUDVLOHLUD� RFXSD� OXJDU� GH� GHVWDTXH� QR� DJURQHJyFLR�

PXQGLDO�� SRVLFLRQDQGR� R� SDtV� FRPR� PDLRU� H[SRUWDGRU� GH� VXFR� GH� ODUDQMD�
FRQFHQWUDGR� H� SULQFLSDO� SURGXWRU� GH� FLWURV�� FRP� IDWXUDPHQWR� HP� H[SRUWDo}HV�
HVWLPDGR�HP�����PLOK}HV�GH�GyODUHV�HP������������FHQWUDOL]DGR�SULQFLSDOPHQWH�
HP� VXFR� FRQFHQWUDGR� H� VXESURGXWRV� �)13�&RQVXOWRULD�	�&RPpUFLR�� �������2�
(VWDGR�GH�6mR�3DXOR�p�R�SULQFLSDO�SURGXWRU��VHJXLGR�SRU�%DKLD��6HUJLSH�H�0LQDV�
*HUDLV��$�SURGXomR�SDXOLVWD�IRL�UHSUHVHQWDGDV�SRU�����PLOK}HV�GH�FDL[DV�QD�VDIUD�
����������� DSUR[LPDGDPHQWH� ���� GD� SURGXomR� EUDVLOHLUD�
�KWWS���ZZZ�ILQDQFHRQH�FRP�EU���

(PERUD�D�FLWULFXOWXUD�VHMD�DPSODPHQWH�FRPSHWLWLYD�HP�kPELWR�PXQGLDO��
D� SURGXWLYLGDGH� DLQGD� p� FRQVLGHUDGD� EDL[D�� FRP� PpGLD� GH� SURGXomR� GH� ����
FDL[DV�SODQWD� FRQWUD� ���� FDL[DV�SODQWD� REWLGDV� SHORV� (8$�� QRVVR� SULQFLSDO�
FRQFRUUHQWH� �)13� &RQVXOWRULD� 	� &RPpUFLR�� ������� 8P� GRV� IDWRUHV� TXH�
FRQWULEXHP�SDUD�HVWD�EDL[D�SURGXWLYLGDGH�VmR�RV�FRQVWDQWHV�DWDTXHV�GH�SDWyJHQRV�
UHODWDGRV�QRV�~OWLPRV�DQRV��2�LPSDFWR�SURYRFDGR�SHOD�&9&��&ORURVH�9DULHJDGD�
GRV� &LWURV�� H� R� FDQFUR� FtWULFR� QR� FRPHoR� GD� GpFDGD� GH� QRYHQWD�� FRP� D�06&�
�0RUWH� 6~ELWD� GRV &LWURV�� D� SDUWLU� GH� ���������� H��PDLV� UHFHQWHPHQWH�� FRP�R�
DSDUHFLPHQWR� GR� +XDQJORQJELQJ� �+/%�� WURX[H� PXGDQoDV� SDUD� R� VLVWHPD� GH�
SURGXomR�GH�FLWURV��DOpP�GH�UHGX]LU�D�SURGXWLYLGDGH�GDV�SODQWDV��FXMR�FRQWUROH�p�
GLItFLO�TXDQGR�H[LVWH��(VWHV�IUHT�HQWHV�DWDTXHV�GH�SDWyJHQRV�VmR�R�UHVXOWDGR�GH�
XPD� FLWULFXOWXUD� TXH�� DOpP� GH� VHU�PRQRFXOWXUD�� HVWi� IXQGDPHQWDGD� HP� SRXFDV�
HVSpFLHV�GH�SRUWD�HQ[HUWRV� H� FRSDV��SRVVXLQGR�����GH�VXDV�SODQWDV�HQ[HUWDGDV�
HP�DSHQDV�XPD�YDULHGDGH�GH�SRUWD�HQ[HUWR��R�OLPRHLUR�µ&UDYR¶��6RDUHV�)LOKR�HW�
DO���������
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$OpP� GHVWDV� GRHQoDV� UHFHQWHV�� RXWUDV� Mi� EHP� FRQKHFLGDV� SHORV�
FLWULFXOWRUHV�FRQWLQXDP�FDXVDQGR�SHUGDV�WRGRV�RV�DQRV��3K\WRSKWKRUD VSS��p�XP�
GRV�SULQFLSDLV�SDWyJHQRV�HQFRQWUDGRV�FDXVDQGR�GRHQoDV�HP�FLWURV�HP�WRGDV�DV�
iUHDV� SURGXWRUDV� GR� PXQGR�� 2V� GDQRV� SURYRFDGRV� SRU�3K\WRSKWKRUD VSS�� HP�
FLWURV�VmR�HVWLPDGRV�HP����D�����GD�SURGXomR�PXQGLDO��FDXVDQGR�SUHMXt]RV�GH�
PLOK}HV� GH� GyODUHV�� XPD�YH]� TXH� DIHWD� WRGDV� DV� IDVHV�GH�GHVHQYROYLPHQWR�GRV�
FLWURV��H�SRUWDQWR��VXD�SURGXomR��7LPPHU�HW�DO���������6RDUHV�)LOKR�HW�DO���������

2�JrQHUR�3K\WRSKWKRUD�� KRMH� FODVVLILFDGR�FRPR�XP�RRPLFHWR�QR� UHLQR�
FURPLVWD�� XP� JUXSR� GLYHUVLILFDGR� GH� PLFURRUJDQLVPRV� KHWHURWUyILFRV� TXH�
PRUIRORJLFDPHQWH� H� ILVLRORJLFDPHQWH� OHPEUDP� IXQJRV�� PDV� TXH� VmR�
ILORJHQHWLFDPHQWH�GLVWDQWHV�GHOHV��HQJORED�YiULDV�HVSpFLHV��7\OHU���������'HQWUH�
HODV��RQ]H�HVWmR�DVVRFLDGDV�DR�FRPSOH[R�GH�GRHQoDV�FDXVDGDV�SRU�3K\WRSKWKRUD�
HP�FLWURV��3��QLFRWLDQD %��GH�+DDQ�YDU��SDUDVLWLFD �'DVW��:DWHUK�� �3��SDUDVLWLFD
'DVW����3��FLWURSKWKRUD��3��FLWULFROD� 3��V\ULQJDH��3��KLEHUQDOLV��3��SDOPLYRUD��3��
GUHVFKVOHUL�� 3�� FLQQQDPRPL�� 3� PHJDVSHUPD�� 3�� ERHKPHULDH� H� 3�� FDFWRUXP��
GLVWULEXLGDV� HP� WRGDV� DV� UHJL}HV� SURGXWRUDV� GH� DFRUGR� FRP� DV� FRQGLo}HV�
FOLPiWLFDV�� &LQFR� Mi� IRUDP� GHVFULWDV� QD�$PpULFD� GR� 6XO��PDV� DSHQDV� GXDV��3��
SDUDVLWLFD H�3�� FLWURSKWKRUD� HVWmR� DVVRFLDGDV� jV� GRHQoDV� SUHVHQWHV� QR� %UDVLO�
�5RVVHWWL���������3��SDUDVLWLFD DWDFD�SULQFLSDOPHQWH�DV�UDt]HV�H�UDGLFHODV��VHQGR�
PHQRV�IUHT�HQWH�QD�SDUWH�DpUHD�GDV�SODQWDV��3UHGRPLQD�QD�PDLRULD�GRV�YLYHLURV�H�
SRPDUHV� FRPHUFLDLV�� RFRUUHQGR� PDLV� IUHT�HQWHPHQWH� HP� UHJL}HV� TXHQWHV� H�
VXEWURSLFDLV�� e� GHVFULWD� DWDFDQGR� PDLV� GH� ���� HVSpFLHV� GH� SODQWDV�� 3��
FLWURSKWKRUD DWDFD� SULQFLSDOPHQWH� UDt]HV� H� SDUWH� DpUHD�� VHQGR�PDLV� DGDSWDGD�D�
UHJL}HV�GH�FOLPD�IULR��e�SDWRJrQLFD�D�PDLV�GH ���SODQWDV�H�WHP�FRPR�SULQFLSDO�
KRVSHGHLUR�RV�FLWURV��(UZLQ�	�5LEHLUR��������)HLFKWHQEHUJHU��������

$V�HVSpFLHV�3��SDUDVLWLFD�H 3��FLWURSKWKRUD SRVVXHP�FDUDFWHUtVWLFDV�HP�
FRPXP��$�IDVH�YHJHWDWLYD�p�GLSOyLGH��H�D�KDSOyLGH�p�HIrPHUD��3RVVXHP�PLFpOLR�
FHQRFtWLFR�� HP� JHUDO� KHWHURWiOLFDV�� SURGX]HP� HVSRUkQJLRV� DSLFDO� H� SDSLODGR��
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QRUPDOPHQWH� SHUVLVWHQWHV� H� RFRUUH� DXVrQFLD� GH� YHVtFXODV� GH� OLEHUDomR� GH�
]RyVSRURV� �HVSRUR� DVVH[XDO� PyYHO��� (VWUXWXUDV� VH[XDLV� IHPLQLQDV� �RRJ{QLD�� H�
PDVFXOLQDV��DQWHUtGHR���TXH�GmR�RULJHP�DRV�RyVSRURV��HVSRUR�VH[XDO���WrP�VLGR�
HQFRQWUDGDV� DSHQDV� HP�3�� SDUDVLWLFD��0XLWRV� LVRODGRV� IRUPDP�FODPLGyVSRURV��
HVWUXWXUD� YHJHWDWLYD� TXH� SHUPLWH� D� VREUHYLYrQFLD� GR� RRPLFHWR� HP� SHUtRGRV�
PHQRV� IDYRUiYHLV� QR� VROR� H� PDWpULD� RUJkQLFD� HP� GHFRPSRVLomR� �(UZLQ� 	�
5LEHLUR��������

$� IRUPDomR� GH� HVSRUkQJLRV� SRGH� VHU� UHSHWLGD� YiULDV� YH]HV� GXUDQWH� R�
SHUtRGR� FKXYRVR�� 2V� HVSRUkQJLRV� SRGHP� JHUPLQDU� GLUHWDPHQWH�� IRUPDQGR� XP�
WXER�JHUPLQDWLYR��RX�VROWDQGR�RV�]RyVSRURV��ELIODJHODGRV��TXH�QDGDP�QDV�JRWDV�
GH�iJXD��IL[DQGR�VH�QRV WHFLGRV�GDV�SODQWDV�H�DWDFDQGR�RV��8P�GRV�IODJHORV�GRV�
]RyVSRURV�p�FXUWR�H�OKH�Gi�D�GLUHomR��WLQVHO���R�RXWUR�p�ORQJR��VSODVK��H�OKH�Gi�R�
PRYLPHQWR�� $� LQIHFomR� JHUDOPHQWH� VH� Gi� SHORV� ]RyVSRURV� TXDQGR� Ki� PXLWD�
XPLGDGH�� 2� DWDTXH� VHYHUR� HVWi� DVVRFLDGR� D� SHUtRGRV� SURORQJDGRV� GH� WHPSR�
FKXYRVR� RX� ~PLGR��2V� ]RyVSRURV� VmR� DWUDtGRV� SDUD� DV� SDUWHV�PDFKXFDGDV� GDV�
SODQWDV��SRU�RQGH�SHQHWUDP�GLUHWDPHQWH��SRU�H[XGDGRV�GDV�UDt]HV�H�UDGLFHODV��H�
SRGHP�WDPEpP�SHQHWUDU�HP�WHFLGRV�GH�IROKDV�QRYDV��UDPRV�YHUGHV�H�SHOD�FDVFD�
GR�WURQFR��RQGH�HQFLVWDP��JHUPLQDP�H�SHQHWUDP�GLUHWDPHQWH��5RVVHWL���������

9iULDV�GRHQoDV� VmR�FDXVDGDV�SRU�3K\WRSKWKRUD HP�FLWURV��(P�YLYHLURV�
GH�FLWURV��XP�GRV�VLQWRPDV�FRPXPHQWH�REVHUYDGRV�p�R�WRPEDPHQWR�GH�SODQWDV��
TXH�SRGH�VHU�FDXVDGR�SRU�YiULRV�SDWyJHQRV�FRPR�3K\WRSKWKRUD�VSS�� 3\WLXP�VSS��
H�5KL]RFWRQLD� VRODQL� TXH� DIHWDP�D� UHJLmR� GR� FROR� GDV�PXGDV� �5RVVHWWL�� ������
)HLFKWHQEHUJHU��������

$� SRGULGmR� GH� UDGLFHODV� SRGH� VHU� FDXVDGD� SRU� 3� SDUDVLWLFD H� 3��
FLWURSKWKRUD�� QD� VXSHUItFLH� RX� LPHGLDWDPHQWH� DEDL[R� GD� VXSHUItFLH� GR� VROR��2�
SULQFLSDO� VLQWRPD� p� D� UHGXomR� VLJQLILFDWLYD�QR�Q~PHUR�GH� UDGLFHODV�� TXH� ILFDP�
HVFXUDV� H� SRGHP� SURYRFDU� DPDUHOHFLPHQWR� H� PRUWH� QD� SODQWD� DWDFDGD�
�)HLFKWHQEHUJHU��������5RVVHWWL��������
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'LYHUVDV� HVSpFLHV� GH�3K\WRSKWKRUD SRGHP� SURYRFDU� D� SRGULGmR� SDUGD�
GRV�IUXWRV�ORFDOL]DGRV�QR�WHUoR�LQIHULRU�GD�SODQWD��$�LQIHFomR�VH�Gi�SRU�HVSRURV�
PyYHLV� �]RyVSRURV��GR�SDWyJHQR��TXH�VmR�FDUUHDGRV�GR�VROR�SDUD� D�SDUWH�DpUHD�
GDV� SODQWDV� YLD� UHVSLQJRV� GH� iJXD�� 2V� IUXWRV� FRQWDPLQDGRV� DSUHVHQWDP� XPD�
SRGULGmR� VHFD� H� RGRU� FDUDFWHUtVWLFR�� LQLFLDOPHQWH� FRP� SHTXHQDV� OHV}HV� GH� FRU�
PDUURP�� TXH� SRGHP� DWLQJLU� JUDQGHV� iUHDV� GR� IUXWR� �)HLFKWHQEHUJHU�� ������
5RVVHWWL��������

$�JRPRVH�p�R�SULQFLSDO� VLQWRPD�TXH�RFRUUH�QR�FDPSR��e�FDUDFWHUL]DGD�
SHOD�PRUWH�GH� WHFLGRV� LQWHUQRV�QD�FDVFD�H�GR� OHQKR��YLVtYHO�TXDQGR�UHPRYLGD�D�
FDVFD� QD� UHJLmR� GR� WURQFR� GD� SODQWD�� FRP� H[XGDomR� GH� JRPD�� VHFD� H�
IHQGLOKDPHQWR�GD�FDVFD��3RGH�OHYDU�j�SRGULGmR�GH�UDt]HV�H�UDGLFHODV�H�SURYRFDU�D�
PRUWH�GD�SODQWD��7LPPHU�HW�DO����������$SHQDV�H[VXGDomR�GD�JRPD�SRGH�QmR�VHU�
LQGtFLR�GH�3K\WRSKWKRUD�VSS���SRLV�RXWURV�IXQJRV�SDWRJrQLFRV��FRPR�'RWKLRUHOOD�
JUHJiULD��6FOHURWQLD�VOFHURWLRUXP��5RVHOOLQLD�VSS���0DFURSKRPLQD�VS���%RWU\WLV�
FLQHUHD��R�YLUyLGH�GD�H[RFRUWH�RX�DLQGD�IHULPHQWRV�SURYRFDGRV�SRU�QHPDWyLGHV��
DItGHRV�� LQVHWRV�� SURGXWRV� TXtPLFRV� H� SHOR� KRPHP�� YLD� IHUUDPHQWDV� H�
HTXLSDPHQWRV��SRGHP�SURYRFDU�HVWH�VLQWRPD��)HLFKWHQEHUJHU���������

&RQGLo}HV� GH� DOWD� WHPSHUDWXUD� H� XPLGDGH� UHODWLYD� GR� DU� H� VROR� VmR�
IDYRUiYHLV� DR� GHVHQYROYLPHQWR� GD� JRPRVH�� 3UiWLFDV� FXOWXUDLV� PDO� UHDOL]DGDV��
FRPR� IDOWD� GH� DHUDomR� QR� VROR�� GUHQDJHP� H� H[FHVVR� GH� LUULJDomR�� DOpP� GD�
SUHVHQoD� GH� RXWURV� SDWyJHQRV� FRPR� YtUXV�� HVWDGR� GH� YHJHWDomR� GD� SODQWD� H�
FXOWLYDU�FRSD�SRGHP�IDYRUHFHU�R�VHX�GHVHQYROYLPHQWR��6LYLHUR��������

7RGDV� HVWDV� FDUDFWHUtVWLFDV� ID]HP� GH� 3K\WRSKWKRUD XP� SDWyJHQR�
SRWHQFLDOPHQWH�GHVWUXWLYR�H�HSLGrPLFR��HVSHFLDOPHQWH�3��SDUDVLWLFD� TXH�SRVVXL�
HVWUXWXUDV�VH[XDLV��SRGHQGR�RFRUUHU�PDWLQJ�W\SHV��H HVWUXWXUDV�FDSD]HV�GH�UHVLVWLU�
D�FRQGLo}HV�DGYHUVDV�GH�WHPSHUDWXUD�H�VHFD��SUHVHQWHV�QRV�YLYHLURV�H�QR�FDPSR�
GXUDQWH� R� DQR� LQWHLUR��$VVLP��PHGLGDV� GH� FRQWUROH� SUHFLVDP� VHU� WRPDGDV� SDUD�
HYLWDU�TXH�D�GRHQoD�OHYH�j�PRUWH�GH�SODQWDV�QR�YLYHLUR�H�QR�FDPSR��
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����0HGLGDV�SDUD�FRQWURODU�3K\WRSKWKRUD VSS��HP�FLWURV

9iULDV� PHGLGDV� GH� FRQWUROH� VmR� UHFRPHQGDGDV� SDUD� JRPRVH�� 3UiWLFDV�
FXOWXUDLV� FRPR� SODQWLR� GH�PXGDV� VDGLDV� H� HP� ORFDLV� RQGH� D� XPLGDGH� QmR� VHMD�
DOWD�� PDQHMR� DGHTXDGR� GR� PDWR�� FLUXUJLD� H� HYLWDU� IHULPHQWRV� QD� SODQWD� VmR�
UHFRPHQGDGDV�SDUD�HYLWDU�R�DSDUHFLPHQWR�GRV�VLQWRPDV��)HLFKWHQEHUJHU���������
$�XWLOL]DomR�GH�IRQWHV�GH�PDWpULD�RUJkQLFD�HP�VXEVWUDWRV�FRPHUFLDLV�GH�PXGDV�H�
QR� FDPSR� WHP� VLGR� PXLWR� SHVTXLVDGD� QRV� ~OWLPRV� DQRV�� SRLV� IDYRUHFH� D�
PLFURIORUD�GR�VROR�DQWDJRQLVWD�D�3K\WRSKWKRUD�VSS� �9HOD]FR��������

2�FRQWUROH�TXtPLFR�YLVD�UHGX]LU�D�SRSXODomR�GR�SDWyJHQR�YLD�DSOLFDomR�
GH�SURGXWRV�VLVWrPLFRV�FRPR�PHWDOD[\O��TXH�PDWD�GLUHWDPHQWH�R�SDWyJHQR��H�R�
IRVHW\O�$O�� TXH� WHP� DomR� IXQJLVWiWLFD�� (P� EDL[DV� FRQFHQWUDo}HV� R� IRVHW\O�$O�
HVWLPXOD� RV� PHFDQLVPRV� GH� GHIHVD� GD� SODQWD�� YLD� SURGXomR� GH� ILWRDOH[LQDV�� H�
TXDQGR�SUHVHQWH� HP�DOWDV�FRQFHQWUDo}HV��GHJUDGD�VH�HP�iFLGR� IRVIyULFR��TXH�p�
DOWDPHQWH�Wy[LFR�D�3K\WRSKWKRUD VSS���$IHN�	�6]WHMEHU���������$�SXOYHUL]DomR�H�
SLQFHODPHQWR�GH�UDPRV�H�WURQFRV�FRP�SURGXWRV�j�EDVH�GH�FREUH�WDPEpP�WrP�VLGR�
UHFRPHQGDGRV�

3UiWLFDV�GH� FRQWUROH� DOWHUQDWLYDV�TXH�YLVHP�GLPLQXLU�RV�GDQRV�DR�PHLR�
DPELHQWH� WrP� VLGR� DOYR� GH� YiULDV� SHVTXLVDV� QRV� ~OWLPRV� DQRV�� 2� IXQJR�
7ULFKRGHUPD� VSS� SRGH� VHU� XWLOL]DGR� QR� FRQWUROH� ELROyJLFR�� SRLV� DSUHVHQWRX�
KLSHUSDUDVLWLVPR� LQ� YLWUR� H IRL� HIHWLYR� QD� HUUDGLFDomR� GH� 3�� SDUDVLWLFD� HP�
VXEVWUDWRV�XVDGRV� SDUD� D�SURGXomR�GH�PXGDV� �$PRULP���������$�XWLOL]DomR�GH�
FRPSRVWRV� TXH� LQGX]HP� D� UHVLVWrQFLD� GH� SODQWDV� WDPEpP� WrP� VLGR� WHVWDGD� HP�
SyV�FROKHLWD� GH� FLWURV� �&DUGRVR� )LOKR�� ������� SRUpP� SRXFRV� UHVXOWDGRV� IRUDP�
DLQGD�REWLGRV�

2� FRQWUROH� JHQpWLFR� GD� JRPRVH�� YLD� XWLOL]DomR� GH� SRUWD�HQ[HUWRV�
UHVLVWHQWHV�RX�WROHUDQWHV�DR�SDWyJHQR��p�D�PHGLGD�PDLV�HILFLHQWH�H�LQGLFDGD��SRU�
VHU� GH�PHQRU� FXVWR�� IDFLOPHQWH� H[HT�tYHO� H�SRU� UHGX]LU�R� LPSDFWR�GH�SURGXWRV�
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TXtPLFRV� QR� DPELHQWH� �)HLFKWHQEHUJ�� ������� 2V� SULQFLSDLV� SRUWD�HQ[HUWRV�
XWLOL]DGRV�DWXDOPHQWH�DSUHVHQWDP�VXVFHWLELOLGDGH�D�3K\WRSKWKRUD�VSS�

����0HOKRUDPHQWR�GRV�&LWURV�

2V� FLWURV� VmR� FODVVLILFDGRV� QD� IDPtOLD� 5XWDFHDH� VXEWULER�&LWULQDH H�
SRVVXHP� WUrV�JrQHURV� FRP� LPSRUWkQFLD HFRQ{PLFD��&LWUXV��TXH�FRPSUHHQGH�DV
ODUDQMDV� GRFHV�� ODUDQMDV� D]HGDV�� OLP}HV�� WDQJHULQDV�� OLPDV� iFLGDV�� OLPDV� GRFHV��
SRPHORV�H�FLGUDV��)RUWXQHOOD H�3RQFLUXV� (QWUH�HOHV�p�SRVVtYHO�D�SROLQL]DomR�FRP�
D�SURGXomR�GH�KtEULGRV��DOJXPDV�YH]HV�GH� LQWHUHVVH�FRPHUFLDO� �0RUHLUD�	�3LR��
������

2�PHOKRUDPHQWR�GRV�FLWURV�SDUD�YDULHGDGHV�SRUWD�HQ[HUWR�RX�FRSD�SRGH�
VHU� UHDOL]DGR� SRU� VHOHomR� GH� JHQyWLSRV� VXSHULRUHV� RX� SRU� FUX]DPHQWRV�
FRQWURODGRV��KLEULGDomR���2�IDWR�GH�RV�&LWUXV H�JrQHURV�UHODFLRQDGRV�IRUPDUHP�
KtEULGRV� FRP� FHUWD� IDFLOLGDGH� WHP� FULDGR� XP� JUXSR� GH� SODQWDV� FRP� ERDV�
FDUDFWHUtVWLFDV�SDUD�R�PHOKRUDPHQWR��9LVDQGR�H[SORUDU�D�YDULDELOLGDGH�H[LVWHQWH�
QDV� GLIHUHQWHV� HVSpFLHV� GRV� FLWURV�� YLD� FUX]DPHQWRV�� QRYDV� FRPELQDo}HV� GH�
FXOWLYDUHV� FRSDV� H� SRUWD�HQ[HUWRV� YrP� VHQGR� XWLOL]DGDV� �&ULVWRIDQL�� ������
6LYLHUR��������6RDUHV�)LOKR��HW�DO����������

$SHVDU�GD�IDFLOLGDGH�GH�FUX]DPHQWR��D�REWHQomR�GH�QRYDV�YDULHGDGHV�HP�
&LWUXV WHP� VLGR� SUHMXGLFDGD� SRU� XPD� VpULH� GH� IDWRUHV� UHODFLRQDGRV� jV�
FDUDFWHUtVWLFDV� ELROyJLFDV� GH� VXDV� HVSpFLHV�� 2� ORQJR� FLFOR� UHSURGXWLYR�� D� DOWD�
KHWHUR]LJRVLGDGH�� HVWHULOLGDGH�� DSRPL[LD�� MXYHQLOLGDGH� SURORQJDGD� H� GHSUHVVmR�
SRU�HQGRJDPLD�OLPLWDP�R�PHOKRUDPHQWR�GH�FLWURV�SHORV�PpWRGRV�FRQYHQFLRQDLV�
EHP�FRPR�VHXV�HVWXGRV�JHQpWLFRV��&ULVWRIDQL�	�0DFKDGR��������$PDUDO HW�DO���
�������0XWDo}HV�HVSRQWkQHDV�RFRUUHP�FRP�IUHT�rQFLD�HP�FLWURV�H� WLYHUDP�XP�
SDSHO� PXLWR� LPSRUWDQWH� QR� VHX� SURFHVVR� HYROXWLYR�� 3UiWLFDV� FRPR� HQ[HUWLD� H�
HVWDTXLD�� FRPXPHQWH� XWLOL]DGDV� QD� FXOWXUD�� IDFLOLWDUDP� D� FRQVHUYDomR� H� R�
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DF~PXOR� GHVWDV� PXWDo}HV�� DV� TXDLV� IRUDP� DV� SULQFLSDLV� UHVSRQViYHLV� SHOR�
GHVHQYROYLPHQWR�GH�JUDQGH�SDUWH�GD�YDULDELOLGDGH�H[LVWHQWH�KRMH��'DQWDV�HW�DO���
�������

2XWUR� SUREOHPD� TXH� GLILFXOWD� RV� WUDEDOKRV� GH� PHOKRUDPHQWR� p� R�
GHVFRQKHFLPHQWR�GR�PRGR�GH�KHUDQoD�GDV�FDUDFWHUtVWLFDV�GHVHMDGDV��&ULVWRIDQL��
������� $SHQDV� DOJXPDV� FDUDFWHUtVWLFDV� PRQRJrQLFDV� FRPR� UHVLVWrQFLD� DR�
QHPDWyLGH�7\OHQFKXOXV�VHPLSHQHWUDQV��UHVLVWrQFLD�DR�YtUXV�GD�WULVWH]D�GRV�FLWURV�
�&79��� HPEULRQLD� QXFHODU� H� IROKD� WULOREDGD� GH� 3RQFLUXV� WULIROLDWD H�
FDUDFWHUtVWLFDV� TXDQWLWDWLYDV�� FRPR� WDPDQKR� GR� IUXWR�� FRU�� QtYHLV� GH� DFLGH]� H�
WROHUkQFLD� D� 3�� SDUDVLWLFD� VmR� FRQKHFLGDV� �&ULVWRIDQL�� ������� 3DUWH� GDV�
OLPLWDo}HV� GR� PHOKRUDPHQWR� FOiVVLFR� GH� FLWURV� WHP� VLGR� VXSHUDGD� DWUDYpV� GD�
XWLOL]DomR�GH�PDUFDGRUHV�PROHFXODUHV��TXH�SDVVDUDP�D�VHU�IHUUDPHQWDV�HVVHQFLDLV�
QD�VHOHomR�GH�KtEULGRV�VH[XDLV�H�QD�DPSOLDomR�GDV�FRPELQDo}HV�JHQpWLFDV�DWUDYpV�
GH�FUX]DPHQWRV��&ULVWRIDQL�	�0DFKDGR��������

2V�SULQFLSDLV�HQIRTXHV�GR�PHOKRUDPHQWR�GH�FLWURV�WrP�VLGR�GLUHFLRQDGRV�
SDUD�D�EXVFD�GH�SODQWDV��SULQFLSDOPHQWH�RV�SRUWD�HQ[HUWRV��FRP�PDLRU�UHVLVWrQFLD�
D� SUDJDV� H� GRHQoDV� H� WROHUkQFLD� DR� HVWUHVVH� DPELHQWDO� �IULR�� VHFD�� VDOLQLGDGH��
DFLGH]���1DV�YDULHGDGHV�FRSDV�EXVFDP�VH�IDFLOLGDGH�GH�GHVFDVFDPHQWR�H�PHOKRU�
FRORUDomR�GRV� IUXWRV��VHP�FRPSURPHWHU�VHX�YDORU SDUD�R�PHUFDGR� LQ�QDWXUD RX�
LQG~VWULD�� DPSOLDomR� GR� SHUtRGR� GH� VDIUD�� PHQRU� Q~PHUR� GH� VHPHQWHV�� SRUWH�
PHQRU�H�HIHLWR�RUQDPHQWDO�GDV�SODQWDV��0RUHLUD�	�3LR��������0DFKDGR��������

(QWUH�DV�FRPELQDo}HV�SDUHQWDLV� LQWHUHVSHFtILFDV��R�FUX]DPHQWR�HQWUH�&��
VXQNL H�3�� WULIROLDWD p� XPD�GDV�PDLV� H[SORUDGDV� GHYLGR� jV� VXDV� FDUDFWHUtVWLFDV�
FRQWUDVWDQWHV��SULQFLSDOPHQWH�UHVLVWrQFLD�D�GRHQoDV��&ULVWRIDQL��������&DUYDOKR��
�������+LVWRULFDPHQWH��R�PHOKRUDPHQWR�GH�SRUWD�HQ[HUWRV�QR�%UDVLO�IRL�UHDOL]DGR�
D� SDUWLU� GD� VHOHomR� GH SODQWDV� H[LVWHQWHV� QRV� EDQFRV� GH� JHUPRSODVPD� H� GH�
JHQyWLSRV�SURYHQLHQWHV�GH�SURJUDPDV�GH�PHOKRUDPHQWR�FRQGX]LGRV�QR�H[WHULRU��
SULQFLSDOPHQWH�QRV�(8$��2�GHVHQYROYLPHQWR�GH�KtEULGRV�GH�FLWURV�SDUD�FRSDV�H�
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SRUWD�HQ[HUWRV�QR�%UDVLO� p� UHFHQWH�H� WHYH�XP�JUDQGH� LPSXOVR�QD�GpFDGD�GH�����
FRP�FRQWULEXLomR� VLJQLILFDWLYD� GR� ,QVWLWXWR�$JURQ{PLFR�GH�&DPSLQDV�± ,$&�H�
&130)�(PEUDSD��0DFKDGR��������6RDUHV�)LOKR�HW�DO���������

$� WDQJHULQD� µ6XQNL¶� WHP� RULJHP� QR� VXGHVWH� GD� &KLQD�� ,QGLFDGR� FRPR�
SRUWD�HQ[HUWR�SDUD�ODUDQMDV��WDQJHULQDV�H�SRPHORV��SRVVXL�GLYHUVDV�FDUDFWHUtVWLFDV�
GHVHMiYHLV� FRPR� FRPSRUWDPHQWR� VHPHOKDQWH� DR� GD� WDQJHULQD� µ&OHySDWUD¶� �&��
UHVKQL +RUW��H[��7DQDND��QD� IRUPDomR�GH�FRSD�� WROHUkQFLD�DR�&79��[LORSRURVH��
VRURVH�� GHFOtQLR�� WROHUkQFLD� D� VRORV� VDOLQRV� H� j� VHFD��3RVVXL�SRUWH�PpGLR�� IROKD�
OLVD� H�SHFtROR�QmR�DODGR�� HVSLQKRV�FXUWRV�H�p�EDVWDQWH�SURGXWLYD��2V� IUXWRV�VmR�
SHTXHQRV��GH�FRORUDomR�ODUDQMD� LQWHQVR��RGRU�FDUDFWHUtVWLFR��FDVFD�ILQD��QmR�VmR�
FRPHVWtYHLV� GHYLGR� j� DOWD� DFLGH]�� SRVVXHP� VHPHQWHV� SHTXHQDV�� GH� ERP� SRGHU�
JHUPLQDWLYR�H�SROLHPEUL{QLFDV�FRP�FRWLOpGRQHV�YHUGHV��1R�HQWDQWR��DSUHVHQWDP�
FDUDFWHUtVWLFDV�LQGHVHMiYHLV�FRPR�VXVFHWLELOLGDGH�D�JRPRVH�H�SHTXHQR�Q~PHUR�GH�
VHPHQWHV�YLiYHLV�SRU�IUXWR��3RPSHX�-U���������&ULVWRIDQL��������

2�SRUWD�HQ[HUWR�3RQFLUXV�WULIROLDWD p�D ~QLFD�HVSpFLH�GHVWH�JrQHUR��e�XP�
SRUWD�HQ[HUWR� PXLWR� XWLOL]DGR� QR� -DSmR�� 8UXJXDL� H� HP� SDtVHV� GH� FOLPD�
WHPSHUDGR�� VHQGR� LQGLFDGR� SDUD� FRPELQDo}HV� FRP� ODUDQMDV�� OLPDV� iFLGDV� H�
WDQJHULQDV�� ,QGX]�H[FHOHQWH�TXDOLGDGH�GH�VXFR��VHQGR�LGHDO�SDUD�UHJL}HV� IULDV�H�
~PLGDV�� LQGX]�EDL[R�YLJRU�QD�SODQWD�� UHGX]LQGR�R�SRUWH�GD�FRSD�H�IDFLOLWDQGR�D�
FROKHLWD�H�R�DGHQVDPHQWR�GR�SRPDU��$SUHVHQWD�SRUWH�SHTXHQR�D�PpGLR�H�IROKDV�
WULOREDGDV�� FDUiWHU� XVDGR� FRPR� PDUFDGRU� JHQpWLFR� HP� SURJUDPDV� GH�
PHOKRUDPHQWR��2V�IUXWRV�SRVVXHP�FDVFD�UXJRVD�H�VHPHQWHV�SROLHPEUL{QLFDV�GH�
WDPDQKR� JUDQGH�� (VWD� YDULHGDGH� DSUHVHQWD� ERDV� FDUDFWHUtVWLFDV� ILWRVVDQLWiULDV��
FRPR� DOWD� UHVLVWrQFLD� D� JRPRVH�� D� QHPDWyLGHV� �7\OHQFKXOXV� VHPLSHQHWUDQV H�
3UDW\OHQFKXOXV� FRIIHDH��� DR� &79� H� D� [LORSRURVH��1R� HQWDQWR�� SRVVXL� DVSHFWRV�
QHJDWLYRV�� FRPR� VXVFHWLELOLGDGH� D� H[RFRUWH�� LQWROHUkQFLD� DR� GHFOtQLR�� EDL[R�
GHVHQYROYLPHQWR� QR� YLYHLUR�� LQWROHUDQWH� j� VHFD�� DOWD� H[LJrQFLD� TXDQWR� j�
IHUWLOLGDGH� GR� VROR� H� DSUHVHQWD� LQFRPSDWLELOLGDGH� FRP� ODUDQMD� µ3rUD¶�� OLP}HV�
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YHUGDGHLURV H� WDQJRU� µ0XUFRWW¶� �3RPSHX� -U��� ������ &ULVWRIDQL�� ������
)HLFKWHQEHUJ���������

������0HOKRUDPHQWR�GH�FLWURV�YLVDQGR�UHVLVWrQFLD�D�3K\WRSKWKRUD VSS�

2� FRQWUROH� GH� GRHQoDV� GRV� FLWURV� DWUDYpV� GH� UHVLVWrQFLD� JHQpWLFD� p� D�
IRUPD�PDLV�HFRQ{PLFD�H�HILFD]��3RUpP� SDUD�D�PDLRULD�GDV�GRHQoDV��D�UHVLVWrQFLD�
JHQpWLFD� QmR� H[LVWH�� WHP� VLGR� REVHUYDGD� HP� EDL[R� QtYHO� RX� p� TXHEUDGD� SHOD�
YDULDELOLGDGH�JHQpWLFD�GR�DJHQWH�FDXVDO��&RP�LVVR��SDUD�XP�FRQWUROH�GXUDGRXUR�p�
QHFHVViULD�D�SDUWLFLSDomR�GH�SUiWLFDV�FXOWXUDLV�TXH�YLVHP�GLPLQXLU�D�SRSXODomR�
GR�SDWyJHQR�

7DQWR� R� PHOKRUDPHQWR� FRQYHQFLRQDO� TXDQWR� D� ELRWHFQRORJLD� WrP� VLGR�
PXLWR� XWLOL]DGRV� YLVDQGR� REWHQomR� GH� YDULHGDGHV� UHVLVWHQWHV�� 2V� PDUFDGRUHV�
PROHFXODUHV� FRQWULEXHP� QD� ORFDOL]DomR� GH� JHQHV� UHVSRQViYHLV� SHOD� UHVLVWrQFLD�
PRQRJrQLFD�RX�GH�UHJL}HV�JHQ{PLFDV�UHVSRQViYHLV�SHOD�UHVLVWrQFLD�PXOWLJrQLFD�
�47/� RX� 45/��� $OJXQV� GHVWHV� JHQHV� Mi� IRUDP� LGHQWLILFDGRV� HP� FLWURV�� FRPR�
DTXHOHV� UHVSRQViYHLV� SHOD� UHVLVWrQFLD� DR� QHPDWyLGH� 7\OHQFXOXV� VHPLSHQHWUDQV�
�7LPPHU�HW�DO����������DR�&79��'HQJ��HW�DO���������&ULVWRIDQL�HW�DO���������H�D�3��
SDUDVLWLFD �6LYLHUR��������%RDYD��������

8PD�JUDQGH�YDULDELOLGDGH�QD� UHVLVWrQFLD� D�JRPRVH� WHP�VLGR�REVHUYDGD�
HQWUH� JHQyWLSRV� XVDGRV� FRPR� SRUWD�HQ[HUWRV�� WDQWR� HP� FRQGLo}HV� GH� LQIHFomR�
QDWXUDO� FRPR� VRE� LQRFXODomR� DUWLILFLDO� �5RVVHWWL�� ������� (P� YiULRV� WUDEDOKRV�
SRGH�VH� QRWDU� GLIHUHQoDV� QD� FODVVLILFDomR� GH� JHQyWLSRV� TXDQWR� j� UHVLVWrQFLD� D�
3K\WRSKWKRUD�VSS��8P�PHVPR�JHQyWLSR�SRGH�VHU�FODVVLILFDGR�HP�PDLV�GH�XPD�
FDWHJRULD� GH� UHVLVWrQFLD�VXVFHWLELOLGDGH�� IDWR� TXH� SRGH� HVWDU� UHODFLRQDGR� D�
GLYHUVRV� IDWRUHV� ELyWLFRV� H� DELyWLFRV� HQYROYLGRV� QR� SDWRVVLVWHPD� FLWURV�
3K\WRSKWKRUD��6LYLHUR���������
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6LYLHUR� ������� UHODWD�TXH�PXLWRV�IDWRUHV�HVWmR�HQYROYLGRV�QD�H[SUHVVmR�
GD� UHVLVWrQFLD� GH� XP� GDGR� JHQyWLSR� D� 3K\WRSKWKRUD� VSS��� GHQWUH� RV� TXDLV�
GHVWDFDP�VH�DPELHQWH��HVSpFLH�H�LVRODGR�GR�SDWyJHQR��SDWRJHQLFLGDGH�GR�LVRODGR��
SUHVHQoD� RX� DXVrQFLD� GH� RXWURV� SDWyJHQRV� QD� SODQWD�� PpWRGR� GH� LQRFXODomR� H�
DYDOLDomR� HPSUHJDGRV�� HVWDGR� GH� YHJHWDomR� GR� KRVSHGHLUR�� LGDGH� GD� SODQWD� H�
DVSHFWR� QXWULFLRQDO�� VDOLQLGDGH� H� S+� GR� VROR�� JUDX� GH� GRUPrQFLD� GD� SODQWD��
VXFXOrQFLD� H� YLJRU� GRV� WHFLGRV� H� R� WLSR� GH� GRHQoD� HP� HVWXGR�� $OpP� GLVVR��
UHVXOWDGRV�REWLGRV�VREUH�D�UHVLVWrQFLD�GH�JHQyWLSRV�D�3K\WRSKWKRUD VSS��HP�WHVWHV�
DUWLILFLDLV�QHP�VHPSUH�FRUUHVSRQGHP�j�UHVLVWrQFLD�GH�JHQyWLSRV�QR�FDPSR�

$�UHVLVWrQFLD�GH�XP�GDGR�JHQyWLSR�D�XP�GRV�WLSRV�GH�VLQWRPDV�FDXVDGRV�
SRU�3K\WRSKWKRUD VSS��QmR�p�JDUDQWLD�GH�UHVLVWrQFLD�D�RXWUR�WLSR�GH�VLQWRPD��2V�
SRUWD�HQ[HUWRV�OLPmR�µ&UDYR¶��&��OLPRQLD���ODUDQMD�µ$]HGD¶��WDQJHULQDV�µ6XQNL¶�H�
µ&OHySDWUD¶� H� FLWUDQJH� µ&DUUL]R¶� �3RQFLUXV� WULIROLDWD �/��� 5DI�� [� &�� SDUDGLVL
0DFIDG��� VmR� FODVVLILFDGDV� FRPR� PRGHUDGDPHQWH� WROHUDQWHV� RX� LQWROHUDQWHV� j�
SRGULGmR�GDV�UDGLFHODV�H�UDt]HV��1R�HQWDQWR��FLWUDQJH�µ&DUUL]R¶��ODUDQMD�µ$]HGD¶�H�
OLPmR� µ&UDYR¶� VmR� FODVVLILFDGRV� FRPR� UHVLVWHQWHV� H�RX� PRGHUDGDPHQWH�
UHVLVWHQWHV�D�JRPRVH��&DUYDOKR��������)HLFKWHQEHUJ���������

$OJXQV� SRUWD�HQ[HUWRV� DSUHVHQWDP� HOHYDGD� UHVLVWrQFLD� D�3K\WRSKWKRUD��
FRPR�R�3��WULIROLDWD H�VHXV�KtEULGRV�H�ODUDQMD�µ$]HGD¶��&DUYDOKR��������GHWHFWRX�
TXH�3�� WULIROLDWD p�UHVLVWHQWH�jV� LQIHFo}HV�GH� WURQFR�H� WROHUDQWH�jV� LQIHFo}HV�GH�
UDt]HV� SURYRFDGDV� SRU� 3�� SDUDVLWLFD� (VWH� JHQyWLSR� WUDQVPLWH� PDLV�
DFHQWXDGDPHQWH� D� FDUDFWHUtVWLFD� GH� UHVLVWrQFLD� D� JRPRVH� H� D� WROHUkQFLD� j�
SRGULGmR�GH� UDGLFHODV� DRV�GHVFHQGHQWHV�GR�TXH�D� ODUDQMD� µ$]HGD¶��FRQVWLWXLQGR�
XP�IDWRU�GH�JUDQGH�LPSRUWkQFLD�SDUD�SURJUDPDV�GH�PHOKRUDPHQWR�GD�FXOWXUD� 1R�
HQWDQWR��RV�SRUWD�HQ[HUWRV�3��WULIROLDWD H�VHXV�KtEULGRV�VmR�PHQRV�GLIXQGLGRV�QR�
%UDVLO�GHYLGR�D�SUREOHPDV�GH�LQFRPSDWLELOLGDGH�FRP�D�FXOWLYDU�PDLV�FRPXP�QR�
SDtV��D�ODUDQMD�µ3rUD¶��$�ODUDQMD�µ$]HGD¶�DSUHVHQWD�R�SUREOHPD�GH�VXVFHWLELOLGDGH�
DR�&79��R�TXH�OLPLWD�VHX�XVR�QR�%UDVLO�
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(VWXGRV� UHDOL]DGRV� SRU� LQRFXODomR� GH�3K\WRSKWKRUD� VSS�� QD� UHJLmR� GH�
HORQJDomR� GDV� UDGLFHODV� DSRQWDP� TXH� JHQyWLSRV� UHVLVWHQWHV� H� VXVFHWtYHLV� VmR�
LJXDOPHQWH� LQIHFWDGRV�� 3RUpP��TXDQGR� VH�XWLOL]D� LQRFXODomR�QR�FROR�GD�SODQWD��
PHVPR�HP�SOkQWXODV�MRYHQV��p�SRVVtYHO�GLIHUHQFLDU�GLIHUHQWHV�JHQyWLSRV�TXDQWR�j�
UHVLVWrQFLD�D�3K\WRSKWKRUD VSS� �6LYLHUR�HW�DO���������

7UDEDOKRV� GHVHQYROYLGRV� HP� GLYHUVRV� FHQWURV� GH� SHVTXLVDV� HP� FLWURV�
DSRQWDP� VHU� D� UHVLVWrQFLD� D� 3K\WRSKWKRUD� GH� QDWXUH]D� TXDQWLWDWLYD�� KHUDQoD�
FRPSOH[D�H�JRYHUQDGD�SRU�P~OWLSORV�JHQHV��+XWFKLVRQ��������*UDQDP�	�&DVWOH��
�������1R�HQWDQWR��/DYLOOH���������DQDOLVDQGR�GLYHUVRV�WUDEDOKRV�GH�UHVLVWrQFLD�D�
GRHQoDV� HP� FLWURV�� VXJHUH� TXH� Ki� XPD� VREUHSRVLomR� GH� PHFDQLVPRV� GH�
UHVLVWrQFLD�D�3K\WRSKWKRUD�VSS�� UHODWDQGR�KDYHU�GXDV�FDWHJRULDV�GH�KHUDQoD�GH�
UHVLVWrQFLD�XPD�GR� WLSR�ROLJRJrQLFD�H�RXWUD�GR� WLSR�SROLJrQLFD��6LYLHUR���������
XWLOL]DQGR�PDUFDGRUHV�PROHFXODUHV�5$3'��HQFRQWURX���ORFRV�FRQWURODGRUHV�SDUD�
FDUDFWHUtVWLFDV� TXDQWLWDWLYDV� �47/�� DVVRFLDGRV� D� UHVLVWrQFLD� D� JRPRVH� GH�
3K\WRSKWKRUD VSS�� HP� 3�� WULIROLDWD�� H� �� ORFRV� IRUDP� HQFRQWUDGRV� SRU� %RDYD�
��������$�UHVLVWrQFLD�P~OWLSOD�GH�SRUWD�HQ[HUWR�GH�FLWURV�jV�GRHQoDV�FDXVDGDV�SRU�
3K\WRSKWKRUD�VSS���DRV�QHPDWyLGHV�GRV�FLWURV�H�DR�&79�SRGH�VHU�HQFRQWUDGD�HP�
3�� WULIROLDWD�� 1R� HQWDQWR�� D� KHUDQoD� GD� UHVLVWrQFLD� SRGH� VH� GDU� GH� IRUPD�
LQGHSHQGHQWH�SDUD�RXWURV�SDWyJHQRV��&ULVWRIDQL��������6LYLHUR��������

����,QWHUDo}HV�3ODQWD�3DWyJHQR

(P�VHX�KDELWDW�QDWXUDO�DV�SODQWDV�HVWmR�FRQVWDQWHPHQWH�VHQGR�GHVDILDGDV�
SRU� YiULRV� LQLPLJRV� SRWHQFLDLV�� SRLV� TXDVH� WRGRV� RV� HFRVVLVWHPDV� FRQWrP� XPD�
HQRUPH�YDULHGDGH�GH� IXQJRV��EDFWpULDV��YtUXV��QHPDWyLGHV�H� LQVHWRV��&RPR�QmR�
SRGHP�VH�PRYLPHQWDU�SDUD� IXJLU�GHVWHV�DWDTXHV�H�QmR�SRVVXHP�VLVWHPD� LPXQH�
FRPSOH[R� FRPR� RV� PDPtIHURV�� HODV� SUHFLVDP� GHVHQYROYHU� PHFDQLVPRV�
HODERUDGRV� SDUD� VH� SURWHJHUHP�� $VVLP�� DV� SODQWDV� SURGX]HP� XPD� HQRUPH�
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GLYHUVLGDGH�GH�VXEVWkQFLDV��TXH�DSDUHQWHPHQWH�QmR�WrP�IXQomR�QR�FUHVFLPHQWR�H�
GHVHQYROYLPHQWR��PDV�DV�SURWHJHP�GH�SUHGDGRUHV�H�SDWyJHQRV� �7DL]�	�=HLJHU��
������� (PERUD� SODQWDV� H�PDPtIHURV� SRVVXDP�PHFDQLVPRV� GH� GHIHVD� GLVWLQWRV�
DSUHVHQWDP�VLPLODULGDGHV�HP�QtYHO�PROHFXODU��%HXWOHU��������-RQHV�H�7DNHPRWR��
������

$V� SODQWDV� SRVVXHP� PHFDQLVPRV� GH� GHIHVD� FRQVWLWXWLYRV� RX� SUp�
IRUPDGRV� H� LQGX]tYHLV� RX� SyV�IRUPDGRV�� 2V� PHFDQLVPRV� FRQVWLWXWLYRV� HVWmR�
SUHVHQWHV� QDV� SODQWDV� DQWHV� GR� FRQWDWR� FRP� R� SDWyJHQR�� HQWUH� HOHV� FXWtFXOD��
WULFRPDV�� HVW{PDWRV�� FRPSRVWRV� IHQyOLFRV�� DOFDOyLGHV� H� WHUSHQyLGHV�� 2V�
PHFDQLVPRV�LQGX]tYHLV�HVWmR�DXVHQWHV�RX�SUHVHQWHV�HP�EDL[RV�QtYHLV�QDV�SODQWDV�
DQWHV�GD�LQIHFomR��$�VtQWHVH�GH�ILWRDOH[LQDV��R�IRUWDOHFLPHQWR�GD�SDUHGH�FHOXODU�
SHOR� GHSyVLWR� GH� FDORVH� H� OLJQLQD�� D� SURGXomR� GH� HQ]LPDV� OtWLFDV� FRPR�
*OXFDQDVHV� H�4XLWLQDVHV�� H� D� UHDomR�GH� KLSHUVHQVLELOLGDGH� VmR� H[HPSORV� GHVWH�
WLSR�GH�PHFDQLVPR��3DVFKRODWL�	�/HLWH���������$�UHVLVWrQFLD�LQGX]LGD�HQYROYH�D�
DWLYDomR� GH� PHFDQLVPRV� ODWHQWHV� GH� UHVLVWrQFLD� GH� XPD� SODQWD� DWUDYpV� GR�
WUDWDPHQWR� FRP� DJHQWHV� HOLFLDGRUHV� ELyWLFRV� RX� DELyWLFRV� �3DVFKRODWL�	� /HLWH��
�������$�SRVVLELOLGDGH�GH�DWLYDomR�GRV�JHQHV�UHVSRQViYHLV�SRU�HVWH�PHFDQLVPR�
GH� UHVLVWrQFLD�� VRE� FRQGLo}HV� HVSHFLDLV�� WRUQDQGR� DV� SODQWDV� PDLV� UHVLVWHQWHV�
DEULX� DV� SRUWDV� SDUD� RV� HVWXGRV� VREUH� UHVLVWrQFLD� LQGX]LGD� HP� SODQWDV�� 1RV�
~OWLPRV� DQRV� D� TXDQWLGDGH� GH� WUDEDOKRV� FLHQWtILFRV� HQYROYHQGR�R� IHQ{PHQR�GD�
UHVLVWrQFLD�LQGX]LGD�WHP�FUHVFLGR�HQRUPHPHQWH��3DVFKRODWL�HW�DO���������

8PD�LQWHUDomR�p�GLWD�FRPSDWtYHO�TXDQGR�D�SODQWD�QmR�FRQVHJXH�VH�GHIHQGHU�
GR�DWDTXH�GH�SDWyJHQRV��PDQLIHVWDQGR�VLQWRPDV�WtSLFRV�GD�GRHQoD��(VWD�VLWXDomR�
RFRUUH� SRUTXH� DV� GHIHVDV� SUp�IRUPDGDV� GD� SODQWD� VmR� LQDSURSULDGDV�� QmR�
FRQVHJXLQGR�GHWHFWDU�D�SUHVHQoD�GR�SDWyJHQR�RX�DWLYDU�RV�PHFDQLVPRV�GH�GHIHVD�
HP� WHPSR� KiELO�� 1HVWH� FDVR� R� SDWyJHQR� p� FRQVLGHUDGR� YLUXOHQWR� H� D SODQWD��
VXVFHWtYHO� �+DPPRQG�.RVDFN�	�-RQHV���������1XPD� LQWHUDomR� LQFRPSDWtYHO�R�
SDWyJHQR� QmR� FRQVHJXH� VH� LQVWDODU� QD� SODQWD� KRVSHGHLUD� H� SURYRFDU� GRHQoD��
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$VVLP��D�SODQWD�p�FRQVLGHUDGD�UHVLVWHQWH�H�R�SDWyJHQR��DYLUXOHQWR��H�RFRUUH�XP�
UiSLGR� UHFRQKHFLPHQWR� PROHFXODU�� VHJXLGR� GH� YiULDV� UHDo}HV� GH� GHIHVD� GR�
KRVSHGHLUR�D�WHPSR�GH�LPSHGLU�TXH�R�SDWyJHQR�VH�HVWDEHOHoD��+DPPRQG�.RVDFN�
	�-RQHV��������

$� GLIHUHQoD� HQWUH� UHVLVWrQFLD� H� VXVFHWLELOLGDGH� HVWi� QD� FDSDFLGDGH� GD�
SODQWD� HP� UHFRQKHFHU� R� SDWyJHQR� LQYDVRU� H� DWLYDU� GH�PDQHLUD� UiSLGD� H� HIHWLYD�
VHXV�PHFDQLVPRV�GH�GHIHVD� �*X]]R���������$�DWLYDomR�UiSLGD�H�FRRUGHQDGD�GH�
JHQHV� TXH� JRYHUQDP� HVWHV� PHFDQLVPRV� SRVVLELOLWD� D� H[SUHVVmR� GD� UHVLVWrQFLD�
DWUDYpV�GD� UHVWULomR�GR�FUHVFLPHQWR�GR�SDWyJHQR��FRQILQDQGR�R�D�XPD�SHTXHQD�
iUHD�DR�UHGRU�GR�ORFDO�GH�SHQHWUDomR�

3DUD�TXH�KDMD�XPD� UHVSRVWD�GH�GHIHVD�SRU�SDUWH�GD�SODQWD�p�QHFHVViULR�
TXH� HOD� UHFRQKHoD� R� SDWyJHQR�� (VWH� UHFRQKHFLPHQWR� VH� Gi� SHOR� FRQWDWR� ItVLFR�
DWUDYpV� GH� XPD� LQWHUDomR� HQWUH� XP� UHFHSWRU� GD� SODQWD� H� XP� HOLFLDGRU� GR�
SDWyJHQR��GH�IRUPD�GLUHWD�RX�LQGLUHWD��(VWD�OLJDomR�DOHUWD�D�SODQWD�GD�SUHVHQoD�GR�
SDWyJHQR�� *HUDOPHQWH� RV� UHFHSWRUHV� VmR� PROpFXODV� FRGLILFDGDV� SRU� JHQHV� GH�
UHVLVWrQFLD� GD� SODQWD� H� RV� HOLFLDGRUHV�� PROpFXODV� FRGLILFDGDV� SRU� JHQHV� GH�
DYLUXOrQFLD�GR�SDWyJHQR��9iULRV�JHQHV�GH� UHVLVWrQFLD� WrP�VLGR�GHVFREHUWRV�QRV�
~OWLPRV� DQRV� �+DPPRQG�.RVDFN�	� 3DUNHU�� ������� (VWHV� JHQHV� VmR� DJUXSDGRV�
HP�FODVVHV�H�VmR�PXLWR�FRQVHUYDGRV��SRVVXLQGR�DOWD�VLPLODULGDGH�FRP�JHQHV�GH�
RXWURV� RUJDQLVPRV�� LQFOXLQGR� RV� PDPtIHURV�� &RQVWLWXHP� XPD� GDV� JUDQGHV�
IDPtOLDV� GH� JHQHV� HP� SODQWDV�� HVWDQGR� IUHT�HQWHPHQWH� MXQWRV� HP� FOXVWHU� QR�
JHQRPD��+DPPRQG�.RVDFN�	�3DUNHU���������(VWDV�FDUDFWHUtVWLFDV�DSUHVHQWDGDV�
SHORV� UHFHSWRUHV� WrP� VXJHULGR� TXH� DV� SODQWDV�� DVVLP� FRPR� RV� PDPtIHURV��
SRVVXHP�XPD�UHVLVWrQFLD�GR�WLSR�LPXQLGDGH�LQDWD��5HFHQWHPHQWH�YiULRV�HVWXGRV�
WrP�VLGR�UHDOL]DGRV�EXVFDQGR�HQWHQGHU�PHOKRU�HVWH�WLSR�GH�UHVLVWrQFLD��DWUDYpV�GD�
LGHQWLILFDomR� GDV� PROpFXODV� HQYROYLGDV� �%HXWOHU�� ������ -RQHV� 	� 7DNHPRWR��
������
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2V�HOLFLDGRUHV�SRGHP�VHU�GH�RULJHP�ELyWLFD�RX�DELyWLFD��GHULYDGRV�GH�XP�
PLFURUJDQLVPR�� GH� XPD� SODQWD�� GH� PROpFXODV� TXtPLFDV� RX� SURGX]LGDV� SRU�
IHULPHQWRV�� SRU� H[HPSOR�� 3RGHP� VHU� XWLOL]DGRV� HP� HVWXGRV� GH� VLQDOL]DomR� H�
WDPEpP�FRPR� LQGXWRUHV� GDV� UHVSRVWDV� GH� GHIHVD�� VLPXODQGR�R� UHFRQKHFLPHQWR�
GR�SDWyJHQR�SHOD�SODQWD��3DVFKRODWL�	�/HLWH��������5HVHQGH�HW�DO���������

3RXFRV� PLQXWRV� GHSRLV� GH� RV� HOLFLDGRUHV� GR� SDWyJHQR� WHUHP� VLGR�
UHFRQKHFLGRV�SHORV� UHFHSWRUHV�GD�SODQWD��XPD�FRPSOH[D�YLD�GH�VLQDOL]DomR�TXH�
OHYD� D� UHVSRVWDV� GH� GHIHVD� p� DWLYDGD��2V� VLQDLV� SURGX]LGRV� FRPR� UHVXOWDGR� GD�
OLJDomR�GR�HOLFLDGRU�DR�VtWLR�GH�OLJDomR�GD�SURWHtQD�GH�UHVLVWrQFLD�GHVHQFDGHLDP�
XPD� FRPSOH[D� UHVSRVWD� FRP� P~OWLSORV� FRPSRQHQWHV� GH� GHIHVD� QD� SODQWD��
LQLFLDOPHQWH�GH�IRUPD�ORFDOL]DGD��PDV�TXH�DOHUWD�WRGD�D�SODQWD�VREUH�D�LQYDVmR�GR�
SDWyJHQR�FRQGX]LQGR�D�XPD�UHVLVWrQFLD�VLVWrPLFD��+DPPRQG�.RVDFN�	�-RQHV��
������

$� SURWHomR� RX� UHVLVWrQFLD� SRGH� VHU� ORFDOL]DGD�� QR� VtWLR� GH� LQIHFomR� RX�
VLVWrPLFD�� $� UHVLVWrQFLD� VLVWrPLFD� SRGH� VHU� DLQGD� GLYLGLGD� HP� UHVLVWrQFLD�
VLVWrPLFD� DGTXLULGD� �6$5�� �'RQJ�� ������*R]]R�� ������ H� UHVLVWrQFLD� VLVWrPLFD�
LQGX]LGD��,65���9DQ�/RRQ�HW�DO����������(VWDEHOHFHP�VH�HP�XP�FHUWR�WHPSR�DSyV�
D�LQGXomR��VmR�GHSHQGHQWHV�GD�WHPSHUDWXUD�H�DIHWDGDV�SHOD�OX]��SHUVLVWHP�GHSRLV�
GH�VHUHP�DWLYDGDV��VmR�QmR�HVSHFtILFDV��SRGHP�VHU�LQGX]LGDV�SRU�IDWRUHV�ELyWLFRV��
FRPR� SDWyJHQRV� DWLYRV� RX� LQDWLYRV�� UDoDV� DYLUXOHQWDV�� PHWDEyOLWRV� GH� RULJHP�
PLFURELDQR��RX�IDWRUHV�DELyWLFRV��FRPR�FRPSRVWRV�TXtPLFRV��+DPPHUVFKPLGW�	�
%HFNHU��������

8P�GRV�HYHQWRV�LQLFLDLV�QHVWD�FDVFDWD�p�D�PXGDQoD�QD�SHUPHDELOLGDGH�GH�
tRQV� QD� PHPEUDQD� SODVPiWLFD�� $� DWLYDomR� GH� JHQHV� GH� UHVLVWrQFLD� HVWLPXOD� R�
LQIOX[R� GH�&D�� H�+� H� R� HIOX[R�GH�.�� H�&O��� DWUDYpV� GD�PHPEUDQD�� OHYDQGR� j�
DFLGLILFDomR� GR� FLWRSODVPD�� 2� LQIOX[R� GH� &D�� DWLYD� D� H[SORVmR� R[LGDWLYD� TXH�
SRGH� DJLU� GLUHWDPHQWH� VREUH� R� SDWyJHQR� RX� FRPR� VLQDOL]DGRU� GHVHQFDGHDQGR�
RXWUDV� UHDo}HV� GH� GHIHVD�� 3HUR[LGDomR�GH� OLStGHRV��RFDVLRQDQGR�D�SURGXomR�GH�
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(VSpFLHV� $WLYDV� GH� 2[LJrQLR� �($2��� WDPEpP� p� REVHUYDGD�� $FXPXODGRV� QDV�
IRUPDV� GH� kQLRQ� VXSHUy[LGR� �2���� UDGLFDO� KLGURSHUR[LO� �+2���� SHUy[LGR� GH�
KLGURJrQLR� �+�2��� H� UDGLFDO� KLGUR[LO� �2+��� HVVDV� ($2� IRUPDP�� HP� SRXFRV�
PLQXWRV�� D� FKDPDGD�H[SORVmR�R[LGDWLYD��(VWDV� UHDo}HV�SURYRFDP�DOWHUDo}HV�QD�
SDUHGH� FHOXODU� SHOR� GHSyVLWR� GH� FDORVH� H� OLJQLQD�� H� FRQGX]HP� DR� LPHGLDWR�
IRUWDOHFLPHQWR�GD�SDUHGH�FHOXODU�GD�SODQWD��DOpP�GH�HVWLPXODU�RXWUDV�UHSRVWDV�GH�
GHIHVD��5HVHQGH�HW�DO����������

$� LQGXomR� GH� 6$5� UHVXOWD� QD� DWLYDomR� GH� GLIHUHQWHV� PHFDQLVPRV�
ELRTXtPLFRV�GH� UHVLVWrQFLD��HQWUH�HOHV�DOWHUDo}HV�QD�SDUHGH�FHOXODU��SURYRFDGDV�
SHOR�GHSyVLWR�GH�FDORVH�H� OLJQLQD��+DPPRQG�.RVDFN�	�-RQHV���������DXPHQWR�
QD� DWLYLGDGH� GH� HQ]LPDV�� WDLV� FRPR� )HQLODODQLQD� DP{QLD�OLDVH� �-RQHV�� ������
.RKOHU� HW� DO��� ������ 6WDQGQHN� 	� %XFKHQDXHU�� ������� &KDOFRQD� LVRPHUDVH�
�/DWXQGH�'DGD�	�/XFDV�� �������/LSR[LJHQDVH� �%X]L� HW� DO��� �������3HUR[LGDVHV�
�5HVHQGH�HW�DO��������%D\VDO�HW�DO����������3HFWDWR�OLDVH�H�&DWDODVH��6FKHQN�HW�DO���
������� RX� DLQGD� DF~PXOR� GH� SHUy[LGR� GH� KLGURJrQLR� �,ULWL� 	� )DRUR�� �������
SURWHtQDV� UHODFLRQDGDV� D� SDWRJrQHVHV� H� ILWRDOH[LQDV� �/DWXQGH�'DGD� 	� /XFDV��
������

2�IRUWDOHFLPHQWR�GD�SDUHGH�FHOXODU�GLPLQXL�D�VXVFHWLELOLGDGH�D�HQ]LPDV�
PLFURELDQDV� TXH� D� GHJUDGDP�� SRVVLYHOPHQWH� UHVWULQJLQGR� D� GLIXVmR� GH� WR[LQDV�
GHULYDGDV� GR� SDWyJHQR�� H� HP� FDVRV� GH� SDWyJHQRV� I~QJLFRV�� DJH� FRPR� XP�
DEDUUHLUD�PHFkQLFD�D�SHQHWUDomR�ItVLFD�QR�SURWRSODVWR��7DL]�	�=HLJHU��������

0ROpFXODV�VLQDOL]DGRUDV��FRPR�iFLGR�VDOLFtOLFR��iFLGR�MDVP{QLFR��HWLOHQR��
y[LGR� QtWULFR�� ($2� H� iFLGR� DEVFtVLFR�� WDPEpP� SDUWLFLSDP� GHVWD� HWDSD�� $V�
IXQo}HV�GHVWDV�PROpFXODV�VLQDOL]DGRUDV�IRUDP�FDUDFWHUL]DGDV�SULQFLSDOPHQWH�HP�
HVWXGRV�HQYROYHQGR�PXWDQWHV�GH�$UDELGRSVLV��SDUD�XP�RX�PDLV�GHVWHV�JHQHV��H�
WrP� FRPR� FRQVHT�rQFLD� D� WUDQVFULomR� GH� JHQHV� GH� GHIHVD� H� R� FRQVHT�HQWH�
HVWDEHOHFLPHQWR�GD�UHVSRVWD�GH�GHIHVD��/HLWH�HW�DO���������
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$� SDUWLU� GD� GpFDGD� GH� ���� DWUDYpV� GD� ELRORJLD� PROHFXODU�� XP� JUDQGH�
DYDQoR�WHP�VLGR�REWLGR�QR�HQWHQGLPHQWR�GD�UHVLVWrQFLD�LQGX]LGD��SULQFLSDOPHQWH�
FRP� D� XWLOL]DomR� GH�PXWDQWHV� GH�$UDELGRSVLV� SRVVLELOLWDQGR� HOXFLGDU� URWDV� GH�
VLQDOL]DomR�� VLQDLV� HQYROYLGRV� QD� UHVLVWrQFLD� LQGX]LGD� H� PHFDQLVPR� GH� GHIHVD�
DWLYDGRV� �+DPPRQG�.RVDFN�	�3DUNHU���������8PD�GDV�HVWUDWpJLDV�TXH�SRGHP�
VHU�XWLOL]DGDV�SDUD�HVWXGDU�DV�EDVHV�PROHFXODUHV�GD�UHVLVWrQFLD�LQGX]LGD�HQYROYH�
R� HVWXGR�GD� H[SUHVVmR GH�JHQHV�GH�SODQWDV�� DSyV�R� WUDWDPHQWR�FRP�SDWyJHQRV��
HOLFLDGRUHV� RX� LQGXWRUHV� TXtPLFRV� DWLYDGRUHV� GH� 6$5�� 3DUD� HVWXGDU� TXDO� R�
PRPHQWR� GD� H[SUHVVmR� GD� UHVSRVWD� p� HVWDEHOHFLGR� XP� WLPH� FRXUVH GD� GRHQoD�
DSyV� D� LQRFXODomR� FRP� R� HOLFLDGRU� �0RUULV�� ������� (VWHV HVWXGRV� HVWmR�
IRFDOL]DGRV�SULQFLSDOPHQWH�HP�SODQWDV�DQXDLV�H�SRXFRV�UHODWRV�VmR�HQFRQWUDGRV�
SDUD�HVSpFLHV�SHUHQHV�

$�PDQLIHVWDomR�GDV�UHVSRVWDV�GH�GHIHVD�DWUDYpV�GD�FRQYHUVmR�GR�VLQDO�HP�
UHSRVWDV� FHOXODUHV� HVSHFtILFDV� FRPR� DWLYDomR� GH� JHQHV� GH� GHIHVD� H� GH
PHFDQLVPRV�GH�UHVLVWrQFLD�RFRUUH�DSyV�HVWD�WUDQVGXomR�GH�VLQDLV��'RLV�JUXSRV�GH�
JHQHV� SRGHP� HVWDU� HQYROYLGRV� QHVWD� IDVH�� RV� TXH� VmR� DWLYDGRV� SUHFRFHPHQWH��
FRPR�p�R�FDVR�GRV�JHQHV�TXH�FRGLILFDP�SDUD�DV�HQ]LPDV�)HQLODODQLQD�DP{QLD�
OLDVH��3$/��H�&KDOFRQD�VLQWDVH��&+6���TXH�HVWmR�UHODFLRQDGRV�FRP�D�VtQWHVH�GH�
ILWRDOH[LQDV��H�RV�TXH�VmR�DWLYDGRV� WDUGLDPHQWH��1HVWH�~OWLPR�JUXSR�SRGHP�VHU�
FLWDGRV�RV�JHQHV�TXH�FRGLILFDP�SDUD�D�VtQWHVH�GH�OLJQLQD�H�FDORVH��UHVSRQViYHLV�
SHOR� IRUWDOHFLPHQWR� GD� SDUHGH� FHOXODU� H� WDPEpP GH� SURWHtQDV� UHODFLRQDGDV� j�
SDWRJrQHVH� �SURWHtQDV� 35�� �&RUGHLUR� 	� 6i�� ������� $V� UHVSRVWDV� GH� GHIHVD�
JHUDOPHQWH�VmR�GLYLGLGDV�HP�EDUUHLUDV�HVWUXWXUDLV�H�EDUUHLUDV�TXtPLFDV��SRGHQGR�
VHU� UHVXOWDQWHV� GD� DWLYDomR� GH� JHQHV� GH� GHIHVD�RX�GR�DXPHQWR�GD� DWLYLGDGH�GH�
GHWHUPLQDGDV�HQ]LPDV��3DVFKRODWL�	�/HLWH��������

8PD�GDV�HQ]LPDV�PDLV�EHP�HVWXGDGDV�HP�LQWHUDo}HV�SODQWD�SDWyJHQR�p�D
3$/�� TXH� SDUWLFLSD� GD� URWD� GRV� IHQLOSURSDQyLGHV� FRQYHUWHQGR� R� DPLQRiFLGR�
IHQLODODQLQD� HP� iFLGR� WUDQV�FLQkPLFR�� XP� SDVVR� UHJXODWyULR� LPSRUWDQWH� QD�
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IRUPDomR�GH�PXLWRV�FRPSRVWRV�IHQyOLFRV��HQWUH�HOHV�ILWRDOH[LQDV��7DL]�	�=HLJHU��
�������$� UHJXODomR�GD� DWLYLGDGH�GD�3$/�p� FRPSOH[D��SRLV� FRPR�p� FRQVWLWXtGD�
SRU� XPD� IDPtOLD�PXOWLJrQLFD�� DOJXQV� JHQHV� VmR� H[SUHVVRV� VRPHQWH� HP� WHFLGRV�
HVSHFtILFRV� RX� DFLPD� GH� FHUWDV� FRQGLo}HV� DPELHQWDLV�� $� DWLYLGDGH� GD� 3$/� p�
LQIOXHQFLDGD�SRU�GLYHUVRV�IDWRUHV�DPELHQWDLV��WDLV�FRPR�EDL[R�QtYHO�GH�QXWULHQWHV�
H� OX]� H�� SULQFLSDOPHQWH�� LQIHFo}HV� SRU�SDWyJHQRV��8P�GRV�SURGXWRV�GD� URWD�GD�
3$/�p�R� iFLGR�EHQ]yLFR��TXH�DWUDYpV�GD� HQ]LPD�ÈFLGR�EHQ]yLFR���KLGURODVH�p�
FRQYHUWLGR� HP� iFLGR� VDOLFtOLFR�� XP� LPSRUWDQWH� VLQDOL]DGRU� GD� 6$5��8P� RXWUR�
SURGXWR�GHVWD�URWD�p�D�OLJQLQD��UHVSRQViYHO�SHOR�IRUWDOHFLPHQWR�GD�SDUHGH�FHOXODU��
UHVSRVWD�IUHT�HQWH�j�LQIHFomR�SRU�SDWyJHQR�RX�IHULPHQWR��-RQHV��������

$V� HQ]LPDV� 3HUR[LGDVHV� �32;�� H[LVWHP� FRPR� LVRIRUPDV� H� HVWmR�
DPSODPHQWH�GLVWULEXtGDV�QR�DPELHQWH�LQWUD�H�H[WUDFHOXODU��&DGD�LVRIRUPD�SRVVXL�
VHT�rQFLD� GH� DPLQRiFLGRV�YDULiYHO� H� DSUHVHQWD�GLYHUVRV�SDGU}HV�GH� H[SUHVVmR��
LQGLFDQGR�VHX�HQYROYLPHQWR�HP�GLYHUVRV�SURFHVVRV�ILVLROyJLFRV��*X]]R���������
$OpP� GH� SDUWLFLSDUHP� GD� H[SORVmR� R[LGDWLYD�� VXEHUL]DomR�� FDWDEROLVPR� GH�
DX[LQDV�H�FLFDWUL]DomR�GH�IHULPHQWRV��VmR�UHTXHULGDV�SDUD�D�SROLPHUL]DomR�ILQDO�
GH�GHULYDGRV�IHQyOLFRV�HP�OLJQLQD��D�TXDO�p�UHVSRQViYHO�SHOR�IRUWDOHFLPHQWR�GD�
SDUHGH�FHOXODU� �5HVHQGH�HW�DO����������$�LVRHQ]LPD�SHUR[LGDVH�UHVSRQViYHO�SRU�
HVWH�SURFHVVR�p�FODVVLILFDGD�FRPR�XPD�SURWHtQD�35�GD�IDPtOLD�35����

2�SDSHO�GD�HQ]LPD�/LSR[LJHQDVH��/2;��HP�PXLWRV�SURFHVVRV�GD�SODQWD�
WHP�VLGR�HYLGHQFLDGR��%HOO�	�0XOOHW���������(VWD�HQ]LPD�p�LQGX]LGD�HP�UHVSRVWD�
DR�DWDTXH�GH�SDWyJHQRV�H�IHULPHQWRV��EHP�FRPR�QD�SURGXomR�GH�UHJXODGRUHV�GD�
SODQWD��8PD�GDV�IXQo}HV�PDLV�LPSRUWDQWHV�DWULEXtGDV�D�HVWD�HQ]LPD�p�D�FDWiOLVH�
GD� KLGURSHUR[LGDomR� GH� OLStGHRV�� SULQFLSDOPHQWH� RV� GD� PHPEUDQD� SODVPiWLFD��
OHYDQGR� j� SURGXomR� GH� iFLGR� DEVFtVLFR� H� iFLGR� MDVP{QLFR�� LPSRUWDQWHV�
VLQDOL]DGRUHV� GD� UHVSRVWD� GH� GHIHVD�� (VWi� HQYROYLGD� WDPEpP� QD� IRUPDomR� GH�
KLGURSHUy[LGRV� H� UDGLFDLV� OLYUHV�� TXH� SRGHP� HVWDU� UHODFLRQDGRV� j� H[SORVmR�
R[LGDWLYD�� j� PRUWH� FHOXODU� ORFDOL]DGD�� +5� H� QD� IRUPDomR� GH� FRPSRVWRV�
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DQWLPLFURELDQRV�FRPR�R���WUDQV�KH[HQDO��FRQVWLWXLQGR�XPD�GHIHVD�GLUHWD�FRQWUD�
R� DWDTXH� GH� SDWyJHQRV�� (VWDV� IXQo}HV� SRGHP� VHU� GHVHPSHQKDGDV� SRU�PDLV� GH�
XPD� /2;� H� QDV� UHVSRVWDV� ORFDO� H� VLVWrPLFD�� SRGHP� HVWDU� HQYROYLGDV� GLVWLQWDV�
/2;��-DOORXO�HW�DO���������

2V� HYHQWRV� TXH� OHYDP� DR� HVWDEHOHFLPHQWR� GDV� UHVSRVWDV� GH� GHIHVD�
RFRUUHP�GH�PRGR�FURQROyJLFR�H�VLQFURQL]DGR��2�SULPHLUR�HIHLWR�GDV�($2¶V�p�D
WR[LGDGH� GLUHWD� VREUH� R� SDWyJHQR��&DVR� HVWH� HIHLWR� QmR� VHMD� FDSD]� GH� FRQWHU� D�
LQYDVmR�� SRGHUi� UHWDUGi�OD� H� SHUPLWLU� D� IRUPDomR� GH� RXWUDV� EDUUHLUDV�� FRPR� R�
IRUWDOHFLPHQWR� GD� SDUHGH� FHOXODU�� TXH� RFRUUH� DOJXP� WHPSR� DSyV� R� LQtFLR� GD�
H[SORVmR�R[LGDWLYD��2�SDWyJHQR�TXH�FRQVHJXLU�YHQFHU�HVWDV�EDUUHLUDV�SRGHUi�VHU�
FHUFDGR�SRU�XPD�FDPDGD�GH�FpOXODV�PRUWDV��R�TXH�p�FRQKHFLGR�FRPR�UHDomR�GH�
KLSHUVHQVLELOLGDGH�RX�+5��+DPPRQG�.RVDFN�	�-RQHV���������1R�ORFDO�GD�+5�
VmR� DFXPXODGDV� YiULDV� VXEVWkQFLDV� FRP� DWLYLGDGH� DQWLPLFURELDQD�� FRPR� DV�
ILWRDOH[LQDV��'RQJ��������

$V� ILWRDOH[LQDV� WDOYH]� VHMDP� R� JUXSR� GH� VXEVWkQFLDV� GH� UHVSRVWD� GH�
GHIHVD�PDLV�EHP�HVWXGDGR�HP�SODQWDV��6mR�XP�JUXSR�TXLPLFDPHQWH�GLYHUVR�GH�
PHWDEyOLWRV�VHFXQGiULRV�FRP�IRUWH�DWLYLGDGH�DQWLPLFURELDQD�H�TXH�VH�DFXPXODP�
DR� UHGRU� GR� ORFDO� GH� LQIHFomR� �3DVFKRODWL� 	� /HLWH�� ������� $� SURGXomR� GH�
ILWRDOH[LQDV� SDUHFH� VHU� XP� PHFDQLVPR� FRPXP� GH� UHVLVWrQFLD� GH� SODQWDV� D�
SDWyJHQRV�� (QWUHWDQWR�� GLIHUHQWHV� IDPtOLDV� GH� SODQWDV� XVDP� GLIHUHQWHV� WLSRV� GH�
SURGXWRV� VHFXQGiULRV� FRPR� ILWRDOH[LQDV�� (VWDV� VXEVWkQFLDV� JHUDOPHQWH� HVWmR�
DXVHQWHV�HP SODQWDV�DQWHV�GD�LQIHFomR��PDV�VmR�UDSLGDPHQWH�VLQWHWL]DGDV�GHSRLV�
GR�DWDTXH�PLFURELDQR��7DL]�	�=HLJHU��������

2XWUD�UHVSRVWD�GH�GHIHVD�j�LQIHFomR�p�D�IRUPDomR�GH�HQ]LPDV�OtWLFDV�TXH�
DWDFDP� D� SDUHGH� FHOXODU� GR� SDWyJHQR� �9DQ� /RRQ� 	� 9DQ� 6WULHQ�� ������� (VWDV
SURWHtQDV��FRQKHFLGDV�FRPR�SURWHtQDV�UHODFLRQDGDV�FRP�D�SDWRJrQHVH��SURWHtQDV�
35��� VmR� WDPEpP� VLQWHWL]DGDV� HP� UHSRVWD� D� RXWUDV� VLWXDo}HV� GH� HVWUHVVH��
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$WXDOPHQWH�HVWmR�DJUXSDGDV�HP���� IDPtOLDV�� VHQGR�TXH�DOJXPDV� WrP�DWLYLGDGH�
FRQKHFLGD�H�RXWUDV�QmR��9DQ�/RRQ�	�9DQ�6WULHQ��������*X]]R�������

$V�SURWHtQDV�35�WrP�VLGR�DJUXSDGDV�FRP�EDVH�HP�VXD�HVWUXWXUD�SULPiULD��
VHURORJLD�� DWLYLGDGH� ELROyJLFD� H�RX� HQ]LPiWLFD� HP� IRUQHFHU� SURWHomR� FRQWUD�
SDWyJHQRV� �9DQ�/RRQ�	�9DQ�6WULHQ���������$�DomR�DQWLPLFURELDQD�p�GHYLGR�j�
FDSDFLGDGH� TXH� HODV� WrP�GH� LQLELU�R� FUHVFLPHQWR�H�PXOWLSOLFDomR�GR�SDWyJHQR��
SURYRFDU�OLVH�GH�HVSRUkQJLRV�H�HVSRURV�H�LQLELU�R�FUHVFLPHQWR�GD�KLID�GH�IXQJRV�
�*X]]R���������(VWDV�SURWHtQDV�VmR�FRGLILFDGDV�SHOD�SODQWD�KRVSHGHLUD��PDV�VmR�
LQGX]LGDV� HVSHFLILFDPHQWH� HP� VLWXDo}HV� SDWROyJLFDV�� QmR� VRPHQWH� DFXPXODGDV�
QR�ORFDO�GD�LQIHFomR��PDV�WDPEpP�LQGX]LGDV�VLVWHPLFDPHQWH��H�HVWmR�DVVRFLDGDV�
FRP�R�GHVHQYROYLPHQWR�GD�6$5�FRQWUD�IXWXUDV�LQIHFo}HV�SRU�IXQJRV��RRPLFHWRV�
EDFWpULDV�H�YtUXV��(QWUH�DV�SURWHtQDV�35�PDLV�HVWXGDGDV�HVWmR�DV�4XLWLQDVHV�H�E�
����*OXFDQDVHV� �35���� �0RUDHV�� ������� (VWDV� GXDV� HQ]LPDV� WrP� DWLYLGDGH�
KLGUROtWLFD�� TXHEUDQGR� SROtPHURV� HVWUXWXUDLV� SUHVHQWHV� QD� SDUHGH� FHOXODU� GH�
SDWyJHQRV�� *OXFDQDVHV� KLGUROLVDP� SROtPHURV� GD� SDUHGH� FHOXODU� GH� IXQJRV� H�
WDPEpP�RRPLFHWRV��6mR�HQ]LPDV�DEXQGDQWHV��DOWDPHQWH�UHJXODGDV�H�DPSODPHQWH�
GLVWULEXtGDV�HP�HVSpFLHV�GH�SODQWDV��$V�YiULDV� LVRIRUPDV�GLIHUHP�HP� WDPDQKR��
SRQWR�LVRHOpWULFR��HVWUXWXUD�SULPiULD��ORFDOL]DomR�FHOXODU�H�SDGUmR�GH�UHJXODomR��
SRGHQGR�VHU�iFLGDV�RX�EiVLFDV��*X]]R���������&RP�EDVH�QDV�HYLGrQFLDV�GH�TXH�
JOXFDQDV�VmR�LPSRUWDQWHV�FRPSRQHQWHV�GD�SDUHGH�FHOXODU�GH�IXQJRV�H�RRPLFHWRV��
DOpP�GH�VHUHP�FRRUGHQDGDPHQWH�LQGX]LGRV�FRPR�SDUWH�GD�+5��HVSHFXOD�VH�TXH�
HVWDV�HQ]LPDV�SRVVXDP�DomR�IXQJLFLGD�H�DQWL�RRPLFHWRV��DWUDYpV�GD�DWLYLGDGH�LQ�
YLWUR H� SHOD� SURWHomR� PHGLDGD� SHOD� VXSHUH[SUHVVmR� FRQVWLWXWLYD� HP� SODQWDV�
WUDQVJrQLFDV�� 2� HIHLWR� LQGLUHWR� SRGH� VHU� REVHUYDGR� DWUDYpV� GD� OLEHUDomR� GH�
ROLJ{PHURV�GH�JOXFDQD��TXH�VmR�HILFLHQWHV�HOLFLDGRUHV�GD�UHVSRVWD�GH�UHVLVWrQFLD�
WDLV�FRPR�+5��ELRVVtQWHVH�GH� OLJQLQD�H�ILWRDOH[LQDV��&DPSRV���������(P�FLWURV�
IRUDP� LGHQWLILFDGDV� YiULDV� KLGURODVHV�� HQWUH� HODV� *OXFDQDVHV�� FRP� DWLYLGDGH�
DQWLI~QJLFD�LQ�YLWUR FRPSURYDGD��3RUDW�HW�DO���������
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8PD� RXWUD� IDPtOLD� GH� SURWHtQDV� 35� LPSRUWDQWHV� SULQFLSDOPHQWH� FRQWUD�
RRPLFHWRV�� p� D IDPtOLD� GH� SURWHtQDV� DQWLPLFURELDQDV� 35���� FRQVWLWXtGD� SRU�
SURWHtQDV� TXH� GHVHPSHQKDP� GLYHUVDV� IXQo}HV� QR� GHVHQYROYLPHQWR�� SURWHomR�
FRQWUD� HVWUHVVH� RVPyWLFR�� WROHUkQFLD� DR� IULR� H� SHUPHDELOL]DomR� GD� PHPEUDQD�
SODVPiWLFD�GH�IXQJRV�H�RRPLFHWRV��$�DWLYLGDGH�DQWLI~QJLFD�p�GHVHPSHQKDGD�SRU�
3HUPDWLQDV� H� 2VPRWLQDV�� SULQFLSDOPHQWH� FRQWUD� 3�� SDUDVLWLFD�� LQLELQGR� R�
FUHVFLPHQWR�GD�KLID�H�D�JHUPLQDomR�GH�HVSRURV��*X]]R��������&DPSRV��������

5HFHQWHPHQWH�� QRYRV� FRQFHLWRV� VREUH� UHVLVWrQFLD� LQGX]LGD� WrP� VLGR�
SURSRVWRV��$� UHVLVWrQFLD� LQGX]LGD�SRGH�VHU�FODVVLILFDGD�HP�UHVLVWrQFLD�LQGX]LGD�
GH�KRVSHGHLUR�H�UHVLVWrQFLD� LQGX]LGD�GH�QmR�KRVSHGHLUR��$�UHVLVWrQFLD�LQGX]LGD�
GH�KRVSHGHLUR�p�DLQGD�GLYLGLGD�HP�UDoD�HVSHFtILFD��FRP�LQWHUDomR�JHQH�D�JHQH�H�
HQYROYLPHQWR�GD�+5�� H� UDoD�QmR�HVSHFtILFD��RX� UHVLVWrQFLD�KRUL]RQWDO�RX�DLQGD�
LPXQLGDGH� LQDWD�� TXH� p� GHULYDGD� GD� LPXQLGDGH� LQDWD� HP� DQLPDLV� H� HQYROYH� D�
SHUFHSomR� GH� 3$03¶V� �SDGUmR� PROHFXODU� DVVRFLDGR� D� SDWyJHQR��� 3RGH� VHU�
H[SUHVVD�QR�ORFDO�GD�LQIHFomR�RX GH�IRUPD�VLVWrPLFD��6$5���FRP�D�SDUWLFLSDomR�
GH� ILWRDOH[LQDV�� SURWHtQDV� Wy[LFDV� H� HQ]LPDV� GH� GHWR[LILFDomR�� H� R� HVWDGR� GH�
UHVLVWrQFLD� FRQVWLWXWLYD� p� DOWR�� $� UHVLVWrQFLD� LQGX]LGD� GH� QmR�KRVSHGHLUR� RX�
UHVLVWrQFLD� HVSpFLH�HVSHFtILFD� WDPEpP� SRGH� VHU� FRQVLGHUDGD� FRPR� LPXQLGDGH�
LQDWD��%HXWOHU��������-RQHV�	�7DNHPRWR���������

������,QWHUDomR�&LWURV�3K\WRSKWKRUD
$� FRPXQLFDomR� PROHFXODU� HQWUH� 3K\WRSWKWKRUD� H� SODQWDV� WHP� VLGR�

UHFHQWHPHQWH� PXLWR� HVWXGDGD�� 3DWRVVLVWHPDV� PRGHORV� HQYROYHQGR� YiULDV�
HVSpFLHV�GH�3K\WRSKWKRUD H�SODQWDV�FRPR�$UDELGRSVLV��VRMD��WRPDWH�H�EDWDWD�WrP�
IRUQHFLGR� HOHJDQWHV� HVFODUHFLPHQWRV� QD� LQWHUDomR� SODQWD�3K\WRSKWKRUD�� (VWDV�
LQWHUDo}HV� HQYROYHP� XPD� PDJQLWXGH� GH� WURFDV� GH� VLQDLV�� 2� SDWyJHQR� SURGX]�
HIHWRUHV��TXH�VmR�PROpFXODV�TXH�PDQLSXODP�D�HVWUXWXUD�FHOXODU�GR�KRVSHGHLUR�H�
IXQFLRQDP�IDFLOLWDQGR�D�LQIHFomR��IDWRUHV�GH�YLUXOrQFLD��RX�GLVSDUDQGR�UHVSRVWDV�
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GH� GHIHVD� �IDWRUHV� GH� YLUXOrQFLD� RX� HOLFLDGRUHV� HVSHFtILFRV��� (VWHV� HIHWRUHV�
LQWHUDJHP�GLUHWD� RX� LQGLUHWDPHQWH� FRP� FRPSRQHQWHV� GD� UHVSRVWD� GD� GHIHVD� GH�
SODQWDV�D�SDWyJHQRV��TXH�SRGHP�VHU�SURWHtQDV�GH�UHVLVWrQFLD�RX�YiULDV�PROpFXODV�
GH�SODQWDV��GHQRPLQDGRV�DOYRV�GH�YLUXOrQFLD��+XLWHPD�HW�DO���������+XLWHPD�HW�
DO���������

2V� SURFHVVRV� PROHFXODUHV�� EHP� FRPR� RV� PHFDQLVPRV� HVWUXWXUDLV� H�
ELRTXtPLFRV�� GH� UHVLVWrQFLD� GH� JHQyWLSRV� GH� FLWURV� D�3K\WRSKWKRUD�� VmR� DLQGD�
SRXFR�FRQKHFLGRV��$�FDPDGD�GH�VXEHUL]DomR�GRV�WHFLGRV�GD�FDVFD�GRV�FLWURV�p�R�
PDLV� LPSRUWDQWH� PHFDQLVPR� GH� UHVLVWrQFLD� QDWXUDO� GH� SODQWDV� j� LQIHFomR� SRU�
3K\WRSKWKRUD VSS��H��XPD�YH]�URPSLGD�D�EDUUHLUD�HVWUXWXUDO��YLD�IHULPHQWR�ItVLFR�
RX�TXtPLFR��D�UHVLVWrQFLD�p�DXWRPDWLFDPHQWH�TXHEUDGD��$OJXQV�WUDEDOKRV�UHODWDP�
TXH� R� SDWyJHQR� QHFHVVLWD� GH� IHULPHQWR� SDUD� SHQHWUDU� QD� SODQWD� H� SURYRFDU�
LQIHFomR��:KLWHVLGH���������1R�HQWDQWR��DWUDYpV�GH�DQiOLVH�GH�GDGRV�GH�JHQHV�GH�
3� SDUDVLWLFD Mi� VHT�HQFLDGRV� YHULILFD�VH� TXH� HVWH� SDWyJHQR� SRVVXL� JHQHV�
H[SUHVVRV� TXH� SRVVLELOLWDULDP� VXD� SHQHWUDomR�QD�SODQWD�PHVPR�QD�DXVrQFLD�GH�
IHULPHQWRV��&DPSRV�HW�DO���������

$OJXPDV�VXEVWkQFLDV�FRP�SURSULHGDGHV�VHPHOKDQWHV�D�ILWRDOH[LQDV�IRUDP�
HQFRQWUDGDV�HP�FLWURV��9HUQHQJKL�HW�DO�� �������UHSRUWDUDP�TXH�D�VXEVWkQFLD�GR�
JUXSR�GDV�FRXPDULQDV��GHULYDGD�GH�FRPSRVWRV�GH�iFLGRV�IHQyOLFRV��GHQRPLQDGD�
VHVDOLQD��IRL�VLQWHWL]DGD�HP�UDt]HV�GH�OLPRHLUR�UXJRVR�HP�UHVSRVWD�D�LQIHFomR�SRU�
3K\WRSKWKRUD H� LQLELX� R� GHVHQYROYLPHQWR� GR� SDWyJHQR�� 'HVWD� IRUPD�� VHVDOLQD�
FRPSRUWRX�VH� FRPR� XPD� ILWRDOH[LQD�� 2XWUD� VXEVWkQFLD� WDPEpP� GR� JUXSR� GDV�
FRXPDULQDV�� D� HVFRSRURQH�� IRL� HQFRQWUDGD� DVVRFLDGD� j� UHVSRVWD� GH� FLWURV� D�
3K\WRSKWKRUD� VSS�� DFXPXODQGR�VH� HP� PDLRU� TXDQWLGDGH� HP� WHFLGRV� GH�
YDULHGDGHV� UHVLVWHQWHV� H� WHP� VLGR� HVWXGDGD� SRU� YiULRV� SHVTXLVDGRUHV� �$IHN� 	�
6]WHMEHU��������2UWXxR�HW�DO����������

$�SDUWLFLSDomR�GH�SURWHtQDV�35�QD�GHIHVD�GH�SODQWDV�WHP�VXD�LPSRUWkQFLD�
FRPR�PROpFXODV�TXH�SRGHP�LQGLUHWDPHQWH�HOLFLDU UHVSRVWDV�PDLV�FRPSOH[DV��WDLV�
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FRPR� +5� H� 6$5�� H� SRU� SRVVXtUHP� XPD� DWLYLGDGH� DQWLPLFURELDQD� GLUHWD� VRE�
GLIHUHQWHV�SDWyJHQRV��'HQWUH�DV����IDPtOLDV�GH�SURWHtQDV�35��35���D�35�����Mi�
GHVFULWDV�� DTXHODV� TXH� FRQVWLWXHP� DV� IDPtOLDV� 35��� H�35��� SRVVXHP� DWLYLGDGH
FRQWUD� RRPLFHWRV�� FRP� GHPRQVWUDGD� HILFLrQFLD� LQ� YLWUR H� LQ� SODQWD FRQWUD� 3��
LQIHVWDQV� H� 3�� SDUDVLWLFD� (P� FLWURV� IRUDP� LGHQWLILFDGDV� *OXFDQDVHV� �35���� H�
4XLWLQDVHV� �35���� 35���� 35��� H� 35����� FRP� DWLYLGDGH� DQWLI~QJLFD� LQ� YLWUR
FRPSURYDGD��3RUDW�HW�DO����������

0XLWRV� PHOKRULVWDV� WrP� UHFRUULGR� j� UHVLVWrQFLD� TXDQWLWDWLYD� D� GRHQoDV�
SRU� HVWD� VHU� GH� DPSOR� HVSHFWUR�� (QWUHWDQWR�� SRU� FDXVD� GH� VXD� QDWXUH]D�
PXOWLJrQLFD��R�FDPLQKR�H�D�VHOHomR�SDUD�FDUDFWHUtVWLFDV�TXDQWLWDWLYDV�WRUQDP�VH�
GLItFHLV��$VVLP��D�HVWUDWpJLD�GH�SODQWDV� WUDQVJrQLFDV�SHUPLWH�REWHU�SODQWDV�FRP�
PDLRU� UHVLVWrQFLD� D�GRHQoDV� H� IRUQHFH� VXEVtGLRV�SDUD�XP�PHOKRU�HQWHQGLPHQWR�
GDV�EDVHV�PROHFXODUHV�GD�GHIHVD�GH�SODQWDV�

(QWUH� DV� HVWUDWpJLDV� GH� SODQWDV� WUDQVJrQLFDV� LQFOXH�VH� D� LQWURGXomR� RX�
PRGLILFDomR� GH� JHQHV� TXH� DWLYDP� �JHQHV� 5��� UHJXODP� �135��� RX� FRQWULEXHP�
GLUHWDPHQWH� �35V�� SDUD� D� GHIHVD� DQWLPLFURELDQD� GDV� SODQWDV� �/HDFK� 	� 6KDK��
�������3RU�H[HPSOR��P~OWLSORV�JHQHV�GH�UHVLVWrQFLD�SRGHP�VHU�LQWURGX]LGRV�SDUD�
JHUDU�YDULHGDGHV�FRP�SLUDPLGDPHQWR�GH�JHQHV��TXH�LUmR�H[SDQGLU�D�H[WHQVmR�GH�
SDWyJHQRV� UHFRQKHFLGRV�� *HQHV� TXH� FRGLILFDP� SDUD� SURWHtQDV� DQWLPLFURELDQDV�
SRGHP�VHU�LQWURGX]LGRV�VR]LQKRV�RX�HP�FRPELQDomR�SDUD�DPSDUDU�D�UHVLVWrQFLD�
QmR� HVSHFtILFD�� GH� DPSOR� HVSHFWUR�� ([SUHVVmR� GH� JHQHV� UHJXODWyULRV� TXH� HVWmR�
XSVWUHDP�GHVWHV�JHQHV� DQWLPLFURELDQRV�SRGH� VHU�PRGXODGD�SRU� VXSHUH[SUHVVmR�
RX� DWUDYpV� GR� VLOHQFLDPHQWR� JrQLFR� SyV�WUDQVFULFLRQDO� �37*6�� SDUD��
SRWHQFLDOPHQWH��DXPHQWDU�D�6$5�

3RVVLYHOPHQWH�� R� JHQH� GH�35 PDLV� XWLOL]DGR� SDUD� REWHQomR� GH� SODQWDV�
WUDQVJrQLFDV VHMD� D� 4XLWLQDVH�� FXMR� SURGXWR� FDWDOLVD� D� KLGUROLVH� GH� TXLWLQD�� R�
SULQFLSDO� FRPSRQHQWH�GD�SDUHGH�FHOXODU�GH�PXLWRV� IXQJRV� ILODPHQWRVRV� �7\OHU��
������� (QWUHWDQWR�� HVWD� HVWUDWpJLD� SDUHFH� QmR� VHU� XVDGD� FRQWUD� RRPLFHWRV�� WDLV�
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FRPR�3K\WRSKWKRUD�VSS�H�RXWURV��(P�FRQWUDVWH�D�IXQJRV�ILODPHQWRVRV��RRPLFHWRV�
WrP�VLGR�GHVFULWRV�FRPR�LQVHQVtYHLV�D�XPD�PLVWXUD�GH�HQ]LPDV�KLGUROtWLFDV�FRPR�
E�����*OXFDQDVH� H� 4XLWLQDVHV� �)DJRDJD� HW� DO��� ������� (VWHV� FRQWrP� SRXFD� RX�
QHQKXPD�TXLWLQD� HP�VXD�SDUHGH�FHOXODU� H�� DVVLP��QmR� VmR�DIHWDGRV�SRU�SODQWDV�
WUDQVJrQLFDV�H[SUHVVDQGR�4XLWLQDVHV��

3ODQWDV� WUDQVJrQLFDV� GH� FLWURV� UHVLVWHQWHV� D� 3K\WRSKWKRUD� VSS��
VXSHUH[SUHVVDQGR�R�JHQH�TXH�FRGLILFD�XPD�SURWHtQD�GD�IDPtOLD�35���GH�SODQWD��
IRUQHFHUDP� HYLGHQFLDV� GD� DWLYLGDGH� LQ� YLYR GD� SURWHtQD� 35��� FRQWUD� 3��
FLWURSKWKRUD �)DJRDJD�HW�DO����������1HVWDV�SODQWDV�IRL�REVHUYDGD�XPD�UHGXomR�
QR�WDPDQKR�GD�OHVmR��SURYRFDGD�SRU�HVWH�SDWyJHQR��VXJHULQGR�TXH�HVWD�HVWUDWpJLD�
SRVVD�VHU�HPSUHJDGD�QD�REWHQomR�GH�YDULHGDGHV�GH�FLWURV�UHVLVWHQWHV�jV�GRHQoDV�
FDXVDGDV�SRU�3K\WRSKWKRUD�

(PERUD�DSDUHQWHPHQWH�HVVDV�UHVSRVWDV�GH�GHIHVD�VHMDP�FRQVHUYDGDV�QR�
UHLQR� YHJHWDO�� SRXFR� VH� VDEH� VREUH� D� H[SUHVVmR� GH� JHQHV� GH� SURWHtQDV� 35� HP�
FLWURV��HVSHFLDOPHQWH�GXUDQWH�LQIHFomR�FRP�3��SDUDVLWLFD��$SHVDU�GH�R SDSHO�GDV�
35� VHU� FRQVLGHUDGR� SDUWH� GR� VLVWHPD� GH� GHIHVD� LQGX]LGR�� QmR� Ki� VHPSUH� XPD�
FODUD�GLVWLQomR�HQWUH�HOH�H�D�GHIHVD�FRQVWLWXWLYD��)RL�PRVWUDGR��HP�EDWDWD��TXH�D�
H[SUHVVmR�FRQVWLWXWLYD�GH�WUDQVFULWRV�GH�JHQHV�35 HVWi�DVVRFLDGD�j�UHVLVWrQFLD�GH�
QmR� KRVSHGHLUD� HP� OLQKDJHQV� H� YDULHGDGHV� GH� EDWDWD� H� RXWUDV� HVSpFLHV� GH�
6RODQXP�D�3� LQIHVWDQV��9OHHVKRXZHUV�HW�DO���������

2�HVWXGR�GR�JHQRPD�IXQFLRQDO�GH�FLWURV��UHFpP�FRQFOXtGR��SURPWH�JHUDU�
LPSDFWRV� QR� HQWHQGLPHQWR� GDV� UHVSRVWDV� GH� FLWURV� D� YiULRV� IDWRUHV� ELyWLFRV� H�
DELyWLFRV� H� SRGHUi� VHU� XP� LQVWUXPHQWR� QR� GHVHQYROYLPHQWR� GH� HVWUDWpJLDV� GH�
SURWHomR�GH�SODQWDV�GH�PDQHLUD�VXVWHQWiYHO�
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����7pFQLFDV�XWLOL]DGDV�QR�HVWXGR�GD�H[SUHVVmR�JrQLFD

0XLWRV� HYHQWRV� UHODFLRQDGRV� DR� FUHVFLPHQWR�� GHVHQYROYLPHQWR� GH�
SODQWDV�RX�DWp�PHVPR�HP�UHVSRVWD�D�YiULRV�HVWtPXORV�VmR�UHVXOWDQWHV�GD�DOWHUDomR�
QD� H[SUHVVmR� JrQLFD�� $� GHWHUPLQDomR� TXDOLWDWLYD� H� TXDQWLWDWLYD� GRV� QtYHLV� GH�
WUDQVFULWRV� GH� FpOXODV� YHJHWDLV� SHUPLWH� TXH� JHQHV�� GLIHUHQFLDOPHQWH� H[SUHVVRV��
SRVVDP�VHU�LGHQWLILFDGRV��H��FRQVHT�HQWHPHQWH��VXD IXQomR�PHWDEyOLFD�SRGH�VHU�
LQYHVWLJDGD��.XKQ���������

$� H[SUHVVmR� JrQLFD� SRGH� VHU� HVWXGDGD� HP� QtYHO� SURWpLFR� RX� GH�
WUDQVFULWRV�GDV�FpOXODV��$�HOHWURIRUHVH�ELGLPHQVLRQDO���'���TXH�IRUQHFH�XP�PDSD�
FRP� WRGDV� DV�SURWHtQDV�SUHVHQWHV�QDV�FpOXODV�QDTXHOH�PRPHQWR��DX[LOLDGR�SHOD�
HVSHFWURPHWULD�GH�PDVVD��WrP�SHUPLWLGR�VHSDUDU��TXDQWLILFDU�H�LGHQWLILFDU�JUXSRV�
GH�SURWHtQDV�DVVRFLDGDV�D�VLWXDo}HV�HVSHFtILFDV��6LOYD��������

&RP� D� HPHUJrQFLD� GD� ELRORJLD� PROHFXODU�� YiULDV� WpFQLFDV� FDSD]HV� GH�
TXDQWLILFDU�GH�IRUPD�TXDOLWDWLYD�H�RX�TXDQWLWDWLYD�RV�QtYHLV�GH�51$P�WrP�VLGR�
GHVHQYROYLGDV�� $� DQiOLVH� GH�1RUWKHUQ� EORW p� D� WpFQLFD� PDLV� XWLOL]DGD� SRU� VHU�
VLPSOHV� H� EDUDWD�� 3RUpP�� VRPHQWH� IRUQHFH� LQIRUPDo}HV� DFHUFD� GR� WDPDQKR� GR�
51$P��VSOLFLQJ DOWHUQDWLYR�H�LQWHJULGDGH�GDV�DPRVWUDV�GH�51$��%XVWLQ���������
(VWH�p�PDLV�XP�PpWRGR�TXDOLWDWLYR��SRGHQGR�VH�WRUQDU�TXDQWLWDWLYR�TXDQGR�XVDGR�
DOJXP� FRQWUROH� HQGyJHQR�� 5HTXHU� JUDQGH� TXDQWLGDGH� GH� 51$P� H� QmR� p� WmR�
VHQVtYHO�� HP� WHUPRV� TXDOLWDWLYRV�� QD� GHWHFomR� GH� EDL[D� DEXQGkQFLD� GH� 51$P�
�'HOOLDV��������

$� WpFQLFD� GH�''57�3&5� �'LIHUHQWLDO�'LVSOD\� 5HYHUVH� 7UDQVFULSWLRQ��
SURSRUFLRQD�D�DQiOLVH�VLPXOWkQHD�GH�YiULRV�WUDQVFULWRV�GR�51$�WRWDO�H��DLQGD��D�
TXDQWLILFDomR�GH�51$P��DOpP�GH�VHU�PDLV�VHQVtYHO�TXH�DV�WpFQLFDV�GH�1RUWKHUQ�
%ORW�� 1XFOHDVH� 3URWHFWLRQ� $VVD\ H� +LEULGL]DomR� LQ� YLWUR�� 2XWUD� YDQWDJHP� GD�
WpFQLFD� p� VXD� VHQVLELOLGDGH� QD� GHWHFomR� GH� WUDQVFULWRV� SUHVHQWHV� HP� SHTXHQDV�
TXDQWLGDGHV� H� D� SRVVLELOLGDGH� GH� GLIHUHQFLDomR� HQWUH� WUDQVFULWRV� SRXFR�
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DEXQGDQWHV� �6LOYD�� ������� 'HQWUH� DV� GHVYDQWDJHQV� GD� WpFQLFD� GH� ''57�3&5�
HVWmR�DV�DOWDV�WD[DV�GH�IDOVRV�SRVLWLYRV��FHUFD�GH������H�D EDL[D�VHQVLELOLGDGH�HP�
UHODomR�DRV�P51$V�UDURV��.XKQ��������

8PD� RXWUD� WpFQLFD� TXH� WHP� VLGR� FRPXPHQWH� XWLOL]DGD� SDUD� GHWHFWDU� H�
PHGLU� D� H[SUHVVmR� JrQLFD� p� R� 57�3&5� �5HYHUVH� 7UDQVFULSWLRQ� ± 3RO\PHUDVH�
&KDLQ� 5HDFWLRQ��� TXH� p� XPD� DGDSWDomR� GR� 3&5� FRQYHQFLRQDO� H� VH� EDVHLD� QD�
DPSOLILFDomR� HQ]LPiWLFD� GH� VHT�rQFLDV� HVSHFtILFDV� GH� 51$P� DSyV� XP� SDVVR�
LQLFLDO� GH� WUDQVFULomR� UHYHUVD� �)UHHPDQ� HW� DO��� ������� 3HUPLWH� D� DQiOLVH� GH�
GLIHUHQWHV�DPRVWUDV�XWLOL]DQGR�SHTXHQDV�TXDQWLGDGHV�GH�51$��(VWH�p�R�PpWRGR�
PDLV�VHQVtYHO�H�PDLV�IOH[tYHO�GH�TXDQWLILFDomR�H�SRGH�VHU�XVDGR�SDUD�FRPSDUDU�
QtYHLV� GH�51$P�GH� GLIHUHQWHV� DPRVWUDV�� FDUDFWHUL]DU� � D� H[SUHVVmR� GH�51$P��
GLVFULPLQDU� 51$P� LQWLPDPHQWH� UHODFLRQDGRV� H� DQDOLVDU� D� HVWUXWXUD� GH� 51$�
�%XVWLQ���������57�3&5�p�XPD�WpFQLFD�FRPSOH[D�H�WRGRV�RV�FRPSRQHQWHV�ItVLFRV�
H�TXtPLFRV�GD�UHDomR�GHYHP�VHU�FRQVLGHUDGRV�FXLGDGRVDPHQWH�QD�RWLPL]DomR�GD�
HVSHFLILFLGDGH��VHQVLELOLGDGH��UHSURGXWLELOLGDGH�H�ILGHOLGDGH�GD�UHDomR�

&RPR� R 51$P� QmR� SRGH� VHUYLU� GH� PROGH� SDUD� D� UHDomR� GH� 3&5�� R�
SULPHLUR� SDVVR� QD� WpFQLFD� GH� 57�3&5� p� D WUDQVFULomR� UHYHUVD� GD� DPRVWUD� GH�
51$�HP�F'1$��%XVWLQ���������)LWDV�VLPSOHV�GH�'1$�VmR�VLQWHWL]DGDV�D�SDUWLU�
GH� XP� 51$P� SHOD� DomR� GH� HQ]LPDV� GH� WUDQVFULomR� UHYHUVD� �SHUWHQFHQWHV� D�
UHWURYtUXV��� UHVXOWDQGR� QR� FKDPDGR�'1$� FRPSOHPHQWDU� �F'1$��� VHJXLGD� SRU�
XPD� DPSOLILFDomR� H[SRQHQFLDO� HP� UHDomR� GH� 3&5� �'HOOLDV�� ������� $�
TXDQWLILFDomR� GH� 51$P� SRGH� VHU� IHLWD� SRU� PpWRGRV� VHPL�TXDQWLWDWLYRV� RX�
TXDQWLWDWLYRV��%XVWLQ�������� 2�SURFHGLPHQWR�GR�VHPL�TXDQWLWDWLYR�XWLOL]D�YiULRV�
FLFORV�GH�DPSOLILFDo}HV�GH�57�3&5��VHJXLGRV�GH�DQiOLVH�GH�GRW�EORW �0DURQH��HW�
DO��������

$� WpFQLFD� GH� F'1$�$)/3� �F'1$� $PSOLILHG� )UDJPHQW� /HQJKW�
3RO\PRVSKLVP�� EDVHLD�VH� QD� DPSOLILFDomR� VHOHWLYD� GH� IUDJPHQWRV� GH� F'1$�
OLJDGRV�D�DGDSWDGRUHV��FORQDJHP�H�VHTXHQFLDPHQWR�GRV�IUDJPHQWRV�DPSOLILFDGRV�
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GLIHUHQFLDOPHQWH�� $� WpFQLFD� 6$*(� �6HULDO� $QDO\VLV� RI� *HQH� ([SUHVVLRQ�� WHP�
FRPR� SULQFtSLR� j� LGHQWLILFDomR� GH� YiULRV� JHQHV� GH� XPD� ~QLFD� YH]�� SRLV� YiULRV�
IUDJPHQWRV� GH� F'1$� VmR� XQLGRV�� FORQDGRV� H� VHT�HQFLDGRV� �9HOFXOHVFX� HW� DO���
������

$WUDYpV�GD�WpFQLFD�GH�DUUDQMRV GH�F'1$�p�SRVVtYHO�DQDOLVDU�D�H[SUHVVmR�
GLIHUHQFLDO�GH�PLOKDUHV�GH�JHQHV�GH�XPD�Vy�YH]��F'1$V�GH�ILWD�VLPSOHV�GH�JHQHV�
GH�LQWHUHVVH�VmR�IL[DGRV�HP�XPD�OkPLQD�GH�YLGUR��H�SRVWHULRUPHQWH�KLEULGL]DGRV�
FRP� VRQGDV� IOXRUHVFHQWHV� SUHVHQWHV� QDV� DPRVWUDV� GDV� FRQGLo}HV� HVWXGDGDV�
�6FKHQD�HW�DO����������7RGDYLD�HVWH�p�XP�PpWRGR�FDUR�

%LEOLRWHFDV� GH� F'1$� SRVVXHP� JUDQGH� XWLOLGDGH� DWXDOPHQWH�� SRLV�
SHUPLWHP�TXH�PXLWRV�JHQHV�H[SUHVVRV�GLIHUHQFLDOPHQWH�SRVVDP�VHU�GHWHFWDGRV��
(QWUHWDQWR��QD�SUiWLFD��HVVD�LQIRUPDomR�Vy�p�FRQVLGHUDGD�YHUGDGHLUD�VH�R�51$P�
GH�LQWHUHVVH�FRPSUHHQGHU�PDLV�GH�������GR�51$P�WRWDO�GR�PDWHULDO�HP�HVWXGR��
H� PHQRV� TXH� ������ QR� PDWHULDO� FRQWUDVWDQWH� �6LOYD�� ������� 2XWUD� WpFQLFD�
EDVWDQWH�XWLOL]DGD�p� D�KLEULGL]DomR� VXEWUDWLYD��EDVHDGD�HP�ELEOLRWHFD�GH� F'1$�
HQULTXHFLGD� SHOD� IUDomR�GH�51$P¶V� UDURV�� TXH� VmR� VXEWUDtGRV� H� GHWHFWDGRV� GH�
PDQHLUD�GLIHUHQFLDO��.XKQ��������

$� PD[LPL]DomR� GD� VHQVLELOLGDGH� GRV� PpWRGRV� GH� TXDQWLILFDomR� WHP�
OHYDGR�DR�GHVHQYROYLPHQWR�GH�WpFQLFDV�FDGD�YH]�PDLV�FRPSOH[DV��GHQWUH�HODV�R�
3&5�4XDQWLWDWLYR� HP�7HPSR�5HDO�� TXH� Mi� p� XVDGR�Ki� EDVWDQWH� WHPSR�QD� iUHD�
PpGLFD�� PDV� DSHQDV� UHFHQWHPHQWH� WHP� VLGR� XWLOL]DGR� FRPR� IHUUDPHQWD� QRV�
HVWXGRV�GH�H[SUHVVmR�JrQLFD�H�TXDQWLILFDomR�GH�VHT�rQFLDV�HVSHFtILFDV�HP�SODQWD�
�*DFKRQ�HW�DO���������

7RGDV�DV�WpFQLFDV�GLVSRQtYHLV�DSUHVHQWDP�OLPLWHV�GH�UHVROXomR�H�WDPEpP�
GHVYDQWDJHQV� TXH� GHYHP� VHU� FRQVLGHUDGDV�� 'H� PRGR� JHUDO�� D� LQYHVWLJDomR� GD�
H[SUHVVmR�JrQLFD�HP�SODQWDV��WHP�IDFLOLWDGR�R�FRQKHFLPHQWR�H�R�HQWHQGLPHQWR�GH�
JHQHV� H� YLDV� PHWDEyOLFDV�� ,QYHVWLJDo}HV� GHVWD� QDWXUH]D� VmR� PDLV� IiFHLV� GH�
FRQGX]LU�TXDQGR�VH� WHP�R�JHQRPD�WRWDOPHQWH�VHT�HQFLDGR��R�TXH�QmR�p�R�FDVR�
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GR�JrQHUR�&LWUXV��(QWUHWDQWR��D�H[SUHVVmR�JrQLFD�GHVWH�JrQHUR�YHP�VHQGR�PXLWR�
HVWXGDGD��6LOYD��������'HOOLDV��������

������3&5�4XDQWLWDWLYR�HP�7HPSR�5HDO��T3&5�

%|KP�H�FRODERUDGRUHV��������IRUDP�RV�SULPHLURV�D�HPSUHJDU�D�WpFQLFD�
GH� 3&5� TXDQWLWDWLYR� HP� WHPSR� UHDO� HP� SODQWDV�� PRQLWRUDQGR� D� SUHVHQoD� GH�
SDWyJHQRV�HP�SODQWDV�KRVSHGHLUDV��$�SDUWLU�GHVWH�WUDEDOKR�YiULRV�RXWURV�WrP�VLGR�
SXEOLFDGRV� HPSUHJDQGR� D� WpFQLFD� GH� T3&5�SDUD� YiULDV� ILQDOLGDGHV� HP�SODQWDV�
�*DFKRQ�HW��DO���������

2� T3&5�GLIHUH� GR� 3&5�FOiVVLFR� SHOD�PHQVXUDomR� GR� SURGXWR� GH�3&5�
DPSOLILFDGR�HP�FDGD�FLFOR�GD�UHDomR�GH�3&5��1D�SUiWLFD��XPD�FkPHUD�GH�YtGHR�
JUDYD� D� OX]� HPLWLGD� SRU� XP� IOXRUyIRUR� TXH� p� LQFRUSRUDGR� GHQWUR� GRV� QRYRV�
SURGXWRV� DPSOLILFDGRV�� $VVLP�� R� T3&5� SHUPLWH� TXH� D� DPSOLILFDomR� VHMD�
DFRPSDQKDGD� HP� WHPSR� UHDO�� GXUDQWH� D� IDVH� H[SRQHQFLDO� GD� FRUULGD�� ID]HQGR�
FRP� TXH� D� TXDQWLGDGH� GH� PDWHULDO� LQLFLDO� VHMD� GHWHUPLQDGD� SUHFLVDPHQWH�� $R�
FRQWUiULR�GR�3&5�FOiVVLFR��R�UHVXOWDGR�p�LQGHSHQGHQWH�GR�SODW{��TXH�FRUUHVSRQGH�
j� IDVH� GH� VDWXUDomR� GD� UHDomR� H� TXH� SRGH� OHYDU� D� XPD� LQDFXUiFLD� QD�
TXDQWLILFDomR�� &RPSDUDGR� FRP� RXWUDV� WpFQLFDV� GH� DYDOLDomR� H[LVWHQWHV�� HVWD�
SHUPLWH� XPD� GHWHFomR� GH� XP� GDGR� iFLGR� QXFOpLFR� DOYR� GH� PDQHLUD� UiSLGD��
HVSHFtILFD� H� PXLWR� VHQVtYHO� �*DFKRQ� HW� DO��� ������� 3HUPLWH� WDPEpP� D�
TXDQWLILFDomR� DEVROXWD� LQLFLDO� GR� PDWHULDO� DOYR�� $Wp� D� SUHVHQWH GDWD�� D�
FRQILDELOLGDGH�GR�3&5�WHPSR�UHDO�QXQFD�IRL�TXHVWLRQDGD��%XVWLQ��������

&RPSDUDGD�FRP�R�3&5�FOiVVLFR��XPD�GDV�SULQFLSDLV�YDQWDJHQV�GR�T3&5�
p� D� UDSLGH]� HP� IRUQHFHU� GDGRV� FRQILiYHLV�� 2� T3&5� p� DOWDPHQWH� VHQVtYHO� QD�
GHWHFomR�GH�'1$�RX�51$�GHYLGR�j�FRPELQDomR�GH�DPSOLILFDomR�UHDOL]DGD�SHOR�
SDVVR�GH�3&5�H�R� VLVWHPD�GH�GHWHFomR��(P�TXDOTXHU� FDVR�D� HVSHFLILFLGDGH�GR�
SURFHVVR� SRGH� VHU� FKHFDGD� GHSRLV� GD� FRPSOHWD� FRUULGD� GH� 3&5�� SRU� JHO� GH�
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HOHWURIRUHVH�� FXUYD� GH� GLVVRFLDomR� H� GDGRV� GH� VHTXHQFLDPHQWR�� e� XPD� WpFQLFD�
PXLWR�FRQYHQLHQWH�SDUD�HVWXGRV�FRP�OLPLWDGD�TXDQWLGDGH�GH�PDWHULDO�LQLFLDO�RX�
SDUD� DYDOLDU� D� H[SUHVVmR� GH� XP� JUDQGH� Q~PHUR� GH� JHQHV� FRP� TXDQWLGDGHV�
PtQLPDV�GH�51$��)UHHPDQ�HW�DO����������

$� TXDQWLILFDomR� p� D� FDUDFWHUtVWLFD� PDLV� LPSRUWDQWH� GR� T3&5�� $�
TXDQWLILFDomR� DEVROXWD� p� FDOFXODGD� FRP� DX[tOLR� GH� XPD� FXUYD� SDGUmR�� $�
TXDQWLILFDomR�UHODWLYD�SRGH�VHU�GHGX]LGD�FRQVLGHUDQGR�GLIHUHQoDV�GH�&W� HQWUH�DV�
DPRVWUDV�H�SDGU}HV�GH�H[SUHVVmR�FRQVWLWXWLYD��%XVWLQ��������

([LVWHP�EDVLFDPHQWH�TXDWUR�HVWUDWpJLDV�FDSD]HV�GH�GHWHFWDU�RV�SURGXWRV�
DPSOLILFDGRV�SRU�T3&5��%XVWLQ���������7RGDV�XVDP�FRUDQWHV� IOXRUHVFHQWHV�H�R�
SURFHVVR� FRPELQD� DPSOLILFDomR� H� GHWHFomR� GRV� SURGXWRV� DPSOLILFDGRV� SHOD�
PHQVXUDomR�GD�IOXRUHVFrQFLD��$JHQWHV� LQWHUFDODQWHV�H�VRQGDV�IOXRURJrQLFDV�VmR�
RV� GRLV� SULQFLSDLV� WLSRV� GH� PROpFXODV� XVDGDV� SDUD� GHWHFWDU� SURGXWRV� GH�
DPSOLILFDGRV�SRU�T3&5��%XVWLQ���������$�HVWUDWpJLD�6<%5�JUHHQ�XWLOL]D�FRUDQWHV�
IOXRUHVFHQWHV�TXH�VH�OLJDP�jV�PROpFXODV�GH�'1$�GH�ILWD�GXSOD��$V�RXWUDV�WUrV�VH�
EDVHLDP� QD� KLEULGL]DomR� GH� VRQGDV� IOXRUHVFHQWHV� TXH� VH� OLJDP� DR� DPSOLFRQ�
HVSHFtILFR� DWUDYpV� GH� KLEULGL]DomR� RX� KLGUyOLVH� �0ROHFXODU� EHDFRQ�7DTPDQ��
�%XVWLQ��������*DFKRQ�HW��DO����������(P�SODQWDV��DV�HVWUDWpJLDV�PDLV�XWLOL]DGDV�
WrP� VLGR� R� 6<%5� JUHHQ� H� R� 7DTPDQ� �%|KP� HW� DO��� ������ 6RX]D HW�DO��� ������
%URXZHU� HW� DO��� ������ 6FKHQN� HW� DO��� ������ *DFKRQ� 	� 6DLQGUHQDQ�� ������
&]HFKRZVNL�HW�DO���������

&RPR�R�DJHQWH�LQWHUFDODQWH�VH�OLJD�D�TXDOTXHU�ILWD�GXSOD�GH�QXFOHRWtGHR��
HOH� SRGH� VHU� XVDGR� SDUD� TXDOTXHU� WLSR� GH� VHT�rQFLD�� (VWD� p� XPD� YDQWDJHP�
HFRQ{PLFD�GR�6<%5�JUHHQ��SRLV�SHUPLWH�TXH�YiULRV�JHQHV�SRVVDP�VHU�GHWHFWDGRV�
HP� XPD� PHVPD� DPRVWUD�� (QWUHWDQWR�� p� XPD� GHVYDQWDJHP�� SRLV� p� LJXDOPHQWH�
LQFRUSRUDGR� HP� WRGRV� DPSOLFRQV� H�� VH� VHT�rQFLDV� LQHVSHFtILFDV� IRUHP�
DPSOLILFDGDV��R�VLQDO�HPLWLGR�LUi�FRUUHVSRQGHU�D�DPERV��VHT�rQFLDV�HVSHFtILFDV�H�
QmR�HVSHFtILFDV��FRPSURPHWHQGR�D�DFXUiFLD�GD�TXDQWLILFDomR��3DUD�UHVROYHU�HVWH�
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SUREOHPD� RV� DJHQWHV� LQWHUFDODQWHV� SRGHP� VHU� VXEVWLWXtGRV� SRU� VRQGDV� TXH� VH�
OLJDP�HVSHFLILFDPHQWH�D�VHT�rQFLDV�DOYR��%XVWLQ��������

$V�SULQFLSDLV�DSOLFDo}HV�GR�T3&5�HP�HVWXGRV�FRP�SODQWDV�WrP�VLGR�QD�
GHWHFomR� H� TXDQWLILFDomR� GH� '1$� H[yJHQR�� SULQFLSDOPHQWH� QR� GLDJQyVWLFR� GH�
GRHQoDV� H� QD� TXDQWLILFDomR� GH� SDWyJHQRV� RX� PLFURRUJDQLVPRV� VLPELRQWHV�
DVVRFLDGRV� FRP� SODQWD�� $� GHWHFomR� GH� FRQWDPLQDomR HP� DOLPHQWRV� SRU�
PLFRWR[LQDV� TXH� SRGHP� VHU� FDQFHUtJHQDV� H� QmR� VmR� IDFLOPHQWH� UHPRYLGDV�
GXUDQWH� R� SURFHVVDPHQWR� GR� DOLPHQWR� p� GH� JUDQGH� LQWHUHVVH�� WRGDYLD� R� T3&5�
DLQGD�WHP�VLGR�SRXFR�XWLOL]DGR�GHYLGR�DRV�DOWRV�FXVWRV��0D\HU�HW�DO����������1R�
FDVR� GD� GHWHFomR� GH� RUJDQLVPRV� JHQHWLFDPHQWH� PRGLILFDGRV�� SRGH�VH� DLQGD�
TXDQWLILFDU�Q~PHUR�GH�FySLDV�GH�XP�WUDQVJHQH�LQVHULGDV��,QJKDP��������+RKQH�
������ :LQGHOV�� ������� 1D� FLrQFLD� EiVLFD�� R� T3&5� WHP� VLGR� DPSODPHQWH�
HPSUHJDGR�QD�TXDQWLILFDomR�GH�WUDQVFULWRV�HVSHFtILFRV��57�T3&5���QD�DQiOLVH�GD�
H[SUHVVmR� LQWHJUDGD� SDUD� TXDQWLILFDU� D� H[SUHVVmR� GH� YiULRV� JHQHV� GH� XPD� URWD�
PHWDEyOLFD�HVSHFtILFD�H�QD�DQiOLVH�GH�IDPtOLDV�PXOWLJrQLFDV��1R�HQWDQWR��XP�GRV�
PDLV� UiSLGRV� REMHWLYRV� TXH� WHP� H[SDQGLGR� R� XVR� GR� T3&5� p� SDUD� FRQILUPDU�
GDGRV� REWLGRV� SRU� HVWXGRV� GH�PLFURDUUD\� �6FKHQN� HW� DO��� ������*DFKRQ� HW� DO���
�������

$V�SULQFLSDLV�OLPLWDo}HV�GR�T3&5��SRU�DQDOLVDU�SHTXHQDV�TXDQWLGDGHV�GH�
PDWHULDO��VmR�D�IDOKD�HP�GHWHFWDU�SURFHVVRV�ELROyJLFRV�UHOHYDQWHV��FRPR�VSOLFLQJ�
DOWHUQDWLYR�RX�GHJUDGDomR�GH�WUDQVFULWRV�SDUFLDO��TXH�RFRUUH�GXUDQWH�HYHQWRV�GH�
VLOHQFLDPHQWR�JrQLFR�SyV�WUDQVFULFLRQDO��(QWUHWDQWR��D�UHDOL]DomR�GH�XP�1RUWKHUQ�
EORW�HP�SDUDOHOR�SRGH�DMXGDU�D�UHVROYHU�HVWH�SUREOHPD��0RQWULFKDUG�HW�DO����������



33

��5()(5Ç1&,$6�%,%/,2*5È),&$6

$)(.��8���6=7(-1%(5*��$��(IIHFWV�RI�)RVHW\O�$O�DQG�SKRVSKRUXV�DFLG�RQ�
VFDSDURQH��D�SK\WRDOH[LQ�DVVRFLDWHG�ZLWK�UHVLVWDQH�RI�FLWUXV�WR�3K\WRSKWKRUD�
FLWURSKWKRUD��3K\WRSDWKRORJ\��6W��3DXO��Y������Q�����S�����������-XO\�������
$0$5$/��$��0���0$&+$'2��0��$���3$,9$��/��9��8VR�SUiWLFR�GD�
ELRWHFQRORJLD�QD�FLWULFXOWXUD��,QIRUPH�$JURSHFXiULR��%HOR�+RUL]RQWH��Y������Q��
�����S����������������
$025,0��(��3��'��&RQWUROH�ELROyJLFR�GH�3K\WRSKWKRUD�SDUDVLWLFD�YDU��
QLFRWLDQDH�'DVWXU�H�3K\WRSKWKRUD�FLWURSKWKRUD��6P��	6P���/HRQLDQ�HP�
SOkQWXODV�GH�FLWURV� ����������S�� 7HVH��'RXWRUDGR�HP�3URWHomR�GH�3ODQWDV��±
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PLFKLJDQHQVLV 3ODQW�3DWKRORJ\� 2[IRUG��Y������Q�����S�����������'HF��������
%(//��(���08//(7��-��(��&KDUDFWHUL]DWLRQ�RI�DQ�$UDELGRSVLV�/LSR[\JHQDVH
*HQH�5HVSRQVLYH�WR�0HWK\O�-DVPRQDWH�DQG�:RXQGLQJ� 3ODQW�3K\VLRORJ\��
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2[IRUG��Y������Q������S�����������)HE��������
%2$9$��/��3��(VWDELOLGDGH��GH�47/V�OLJDGRV�j�UHVLVWrQFLD�GRV�FLWURV�D�
JRPRVH��FDXVDGD�SRU�3K\WRSKWKRUD�SDUDVLWLFD� ���������S��'LVVHUWDomR�
�0HVWUDGR�HP�3URWHomR�GH�3ODQWDV��± 8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�³-~OLR�GH�
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1(&+:$7$/��-���2(+/0$11��5���2%:$/'��:��5HDO�WLPH�TXDQWLWDWLYH�
3&5��'1$�GHWHUPLQDWLRQ�LQ�LVRODWHG�VSRUHV�RI�WKH�P\FRUUKL]DO�IXQJXV�*ORPXV�
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�����$XJ��������



34

%528:(5��0���/,(9(16��%���9$1�+(0/5,-,&.��:���9$1�'(1�
$&.(59(.(1��*���&$008(��%��3��$���7+200$��%��3��+��-��
4XDQWLILFDWLRQ�RI�GLVHDVH�SURJUHVVLRQ�RI�VHYHUDO�PLFURELDO�SDWKRJHQV�RQ�
$UDELGRSVLV�WKDOLDQD XVLQJ�UHDO�WLPH�IOXRUHVFHQFH�3&5��)(06�0LFURELRORJ\�
/HWWHU��$PVWHUGDP��Y�������Q�����S�����������1RY��������
%86,��$���&+,/26,��*���'(�6,//2��'���0$*52��3��,QGXFWLRQ�RI�UHVLVWDQFH�LQ�
PHORQ�WR�'LG\PHOOD�EU\RQLDH�DQG�6FOHURWLQLD�VFOHURWLRUXP�E\�VHHG�WUHDWPHQWV�
ZLWK�DFLEHQ]RODU�6�PHWK\O�DQG�PHWK\O�MDVPRQDWH�EXW�QRW�ZLWK�VDOLF\OLF�DFLG��
-RXUQDO�RI�3K\WRSDWKRORJ\��%HUOLQ��Y�������Q�����S���������-DQ��������
%867,1��6��$��$EVROXWH TXDQWLILFDWLRQ�RI�P51$�XVLQJ�UHDO�WLPH�UHYHUVH�
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GHWHFWLRQ�PHWKRGV�IRU�6WDU/LQN�PDL]H��(XURSHDQ�)RRG�5HVHDUFK�DQG�
7HFKQRORJ\��1HZ�<RUN��Y�������Q�����S�����������0DU�������
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([SUHVVmR�GLIHUHQFLDO�GH�JHQHV�GH�GHIHVD�GH�FLWURV�H�VHX�
SDSHO�QD�UHVLVWrQFLD�LQGX]LGD�SRU�3K\WRSKWKRUD�SDUDVLWLFD
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7(,;(,5$�� -�(�&��([SUHVVmR�GLIHUHQFLDO�GH�JHQHV�GH�GHIHVD�GH�FLWURV�H� VHX�
SDSHO�QD�UHVLVWrQFLD�LQGX]LGD�SRU�3K\WRSKWKRUD�SDUDVLWLFD��������'LVVHUWDomR�
�0HVWUDGR�HP�$JURQRPLD�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��± 8QLYHUVLGDGH�
)HGHUDO�GH�/DYUDV��/DYUDV�0*�


$V� SODQWDV� WrP� GHVHQYROYLGR� QXPHURVDV� HVWUDWpJLDV� GH� GHIHVD� SDUD� VH�
SURWHJHUHP�GR�DWDTXH�GH�SDWyJHQRV�TXH��HP�PXLWRV�FDVRV��QmR�ILFDP�FRQILQDGDV�
DSHQDV� DR� ORFDO� GH� LQIHFomR�� PDV� VH� SURSDJDP� GH� PDQHLUD� VLVWrPLFD� SDUD�
GLYHUVDV�SDUWHV�GD�SODQWD��(VWHV� WLSRV�GH�UHVSRVWDV�GH�GHIHVD�� ORFDO�H�VLVWrPLFD��
VmR�DFRPSDQKDGRV�SHOD�DWLYDomR�GH�YiULRV�JHQHV�QD�SODQWD��HQWUH�HOHV�JHQHV�TXH�
FRGLILFDP�SDUD�DV�HQ]LPDV�)HQLODODQLQD�DP{QLD�OLDVH��3$/���3HUR[LGDVH��32;��
/LSR[LJHQDVH��/2;���HQYROYLGRV�QD�VLQDOL]DomR��H�SDUD�SURWHtQDV�DQWLPLFURELDQDV�
FRPR� 35��� �� ����*OXFDQDVHV�� H� 35��� �2VPRWLQD�� TXH� IXQFLRQDP� FRPR�
PDUFDGRUHV� GHVWD� UHVSRVWD� GH� UHVLVWrQFLD�� 2V� PHFDQLVPRV� PROHFXODUHV�
HQYROYLGRV� QD� LQWHUDomR� &LWURV�3K\WRSKWKRUD VSS�� DLQGD� SHUPDQFHP�
GHVFRQKHFLGRV�� 2� REMHWLYR� GHVWH� WUDEDOKR� IRL� FDUDFWHUL]DU� D� H[SUHVVmR� ORFDO� H�
VLVWrPLFD�GH�JHQHV�GR�WLSR�3$/��32;��/2;��35���H 35��� HP�3��WULIROLDWD H�&��
VXQNL� LQRFXODGDV�FRP�3��SDUDVLWLFD��XVDQGR�57�3&5�TXDQWLWDWLYR�HP�WHPSR�UHDO�
�57�T3&5��$�H[SUHVVmR�GH�JHQHV� WLSR�3$/��32;�H 35�� IRL�PDLV�UiSLGD�H�GH�
PDLRU� LQWHQVLGDGH� HP� 3�WULIROLDWD TXDQGR� FRPSDUDGD� D�&�VXQNL�� $� H[SUHVVmR�
ORFDO�GH�JHQHV�GR�WLSR 3$/��32;��35���H�35�� IRL�PDLV�UiSLGD�H�PDLV�LQWHQVD�GR�
TXH�D�H[SUHVVmR�VLVWrPLFD�HP�3�WULIROLDWD H�&��VXQNL� H�SDUD�JHQHV�GR�WLSR�/2;��
DSHQDV�HP�&��VXQNL��2�IHULPHQWR�QR�FDXOH��UHDOL]DGR�QR�PRPHQWR�GD�LQRFXODomR��
LQGX]LX�XP�DOWR�QtYHO�GH�H[SUHVVmR�GH�WRGRV�RV�JHQHV�HVWXGDGRV��SULQFLSDOPHQWH�
HP� 3�� WULIROLDWD� 1R� HQWDQWR�� D� SUHVHQoD� GH� 3�� SDUDVLWLFD SRWHQFLDOL]RX�
VLJQLILFDWLYDPHQWH�R�SDGUmR�GH�H[SUHVVmR�GRV�JHQHV�HVWXGDGRV��H[FHWR�GH�JHQHV�
TXH�FRGLILFDP�3HUR[LGDVHV��(VWHV�UHVXOWDGRV�VmR�HYLGrQFLDV�GH�TXH�3��WULIROLDWD�
DSUHVHQWD� SDGU}HV� GH� H[SUHVVmR� GH� JHQHV� GH� GHIHVD� FDUDFWHUtVWFRV� GH� SODQWD�
UHVLVWHQWH�� GXUDQWH� LQWHUDomR� GR� WLSR� LQFRPSDWtYHO�� HQTXDQWR� TXH�&�� VXQNL�� GH�
SODQWD�VXVFHWtYHO��GXUDQWH�LQWHUDomR�FRPSDWtYHO�


 &RPLWr�GH�2ULHQWDomR��'U��/XFLDQR�9LOHOD�3DLYD�± 8)/$��2ULHQWDGRU���'UD��0DJQyOLD�
$UD~MR�&DPSRV��&R�2ULHQWDGRUD��± 5'�&HQWUR�$37$�&LWURV�6\OYLR�0RUHLUD�/&%0�±
8)/$�
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$%675$&7

7(,;(,5$�� -�(�&��'LIIHUHQWLDO�H[SUHVVLRQ�RI�FLWUXV�GHIHQFH�JHQHV�DQG�WKHLU�
IXQFWLRQ�LQ�LQGXFHG�UHVLVWDQFH�RI�3K\WRSKWKRUD�SDUDVLWLFD��������'LVVHUWDomR�
�0HVWUDGR�HP�$JURQRPLD�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��± 8QLYHUVLGDGH�
)HGHUDO�GH�/DYUDV��/DYUDV�0*�


3ODQWV� KDYH� GHYHORSHG� PDQ\� GHIHQFH� VWUDWHJLHV� WR� SURWHFW� WKHPVHOYHV�
DJDLQVW� SDWKRJHQV� DWWDFN�� ZKLFK� GR� QRW� RQO\� FRQFHQWUDWH� RQ� WKH� ORFDO� RI� WKH�
LQIHFWLRQ��EXW�LW�LV�H[WHQGHG�WR�WKH�ZKROH�SODQW�LQ�D�V\VWHPLF�PDQQHU��7KLV�W\SH�RI�
ORFDO� DQG� V\VWHPLF� GHIHQFH� LV� IROORZHG� E\� WKH� DFWLYDWLRQ� RI� PDQ\� JHQHV��
LQFOXGLQJ�3KHQ\ODODLQH�DPPRQLD�O\DVH��3$/���3HUR[LGDVH��32;���/LSR[LJHQDVH�
�/2;�� ZKLFK� DUH� DOO� LQYROYHG� LQ� VLJQDOOLQJ�� $QG� WKH� RQHV� ZKLFK� DUH�
DQWLPLFURELDQ�SURWHLQV�VXFK�DV�35�� �E ����*OXFDQDVH��DQG�35�� �2VPRWLQ���WKDW�
DUH�PDUNHUV� RI� WKLV� W\SH� RI� UHVLVWDQFH��7KH�PROHFXODU�PHFKDQLVPV� LQYROYHG� LQ�
WKH�LQWHUDFWLRQ�&LWUXV�3K\WRSKWKRUD DUH�VWLOO�XQNQRZ��7KH�REMHFWLYH�RI�WKLV�ZRUN�
ZDV�WR�TXDQWLI\�WKH�ORFDO�DQG�V\VWHPLF�H[SUHVVLRQ�RI�3$/��32;��/2;��35�� DQG�
35���OLNH� JHQHV�� LQ�3�� WULIROLDWD DQG�&�� VXQNL�� LQGXFHG�E\�3��SDUDVLWLFD�� XVLQJ�
UHDO� WLPH�TXDQWLWDWLYH�57�3&5� �57�T3&5���7KH�H[SUHVVLRQ�RI�3$/��32;�� DQG�
35�� OLNH�JHQHV�ZDV�TXLFNHU�DQG�KLJKHU�LQ�3��WULIROLDWD WKDQ�LQ�&��VXQNL��/RFDO�
H[SUHVVLRQ�ZDV�TXLFNHU�DQG�KLJKHU�IRU�3$/��32;��35�� DQG�35���OLNH�JHQH�WKDQ�
V\VWHPLF�H[SUHVVLRQ�LQ�3��WULIROLDWD DQG�&��VXQNL��,Q�DGGLWLRQ��WKH�/2;�OLNH�JHQH�
H[SUHVVLRQ� � ZDV� RQO\� LQ� &�� VXQNL�� 7KH� ZRXGLQJ� FDXVHG� GXULQJ� LQRFXODWLRQ�
LQGXFHG�KLJK�OHYHO�RI�H[SUHVVLRQ�RI�DOO�WKH�VWXGLHG�JHQHV��PDLQO\�LQ�3��WULIROLDWD��
+RZHYHU�� WKH�SUHVHQFH�RI�3��SDUDVLWLFD KDG�D�VLJQLILFDQW�DGGLWLYH�HIIHFW�RQ�WKH�
H[SUHVVLRQ�OHYHOV�RI�WKH�VWXGLHG�JHQHV��H[FHSW�IRU�WKH�3HUR[LGDVH�HQFRGHG�JHQHV��
7KH� UHVXOWV� VXJJHVW� WKDW�3�� � WULIROLDWD FRXOG�EH� FKDUDFWHUL]HG�DV� UHVLVWDQW� WR�3��
SDUDVLWLFD DQG�&�� VXQNL DV� VXVFHSWLEOH�E\�SUHVHQWLQJ�SDWWHUQV�RI�GHIHQVH�JHQHV�
H[SUHVVLRQ�W\SLFDO\�RI�LQFRPSDWLEOH�DQG�FRPSDWLEOH�LQWHUDFWLRQV��UHVSHFWLYHO\�


 &RPLWr�GH�2ULHQWDomR��'U��/XFLDQR�9LOHOD�3DLYD�± 8)/$��2ULHQWDGRU���'UD��0DJQyOLD�
$UD~MR�&DPSRV��&R�2ULHQWDGRUD��± 5'�&HQWUR�$37$�&LWURV�6\OYLR�0RUHLUD�/&%0�±
8)/$�
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1XPHURVDV� HVWUDWpJLDV� GH� GHIHVD� WrP� VLGR� GHVHQYROYLGDV� SHODV� SODQWDV�
SDUD�VH�SURWHJHUHP�GR�DWDTXH�GH�SDWyJHQRV��(P�PXLWRV�FDVRV��XPD�UHVSRVWD�GH�
GHIHVD�QmR� VRPHQWH�QR� ORFDO�GH� LQIHFomR��PDV� WDPEpP�HP�SDUWHV�GLVWDQWHV��GH�
PDQHLUD� VLVWrPLFD�� p� GHVHQFDGHDGD�� (VWD� UHVSRVWD�� FRQKHFLGD� FRPR� UHVLVWrQFLD�
VLVWrPLFD� DGTXLULGD� �6$5�� p� DFRPSDQKDGD� SHOD� DWLYDomR� GH� PXLWRV� JHQHV� QD�
SODQWD�� $WXDOPHQWH�� YiULDV� PROpFXODV� VLQDOL]DGRUDV� WrP� VLGR� GHVFREHUWDV��
GHVHQFDGHDQGR� XPD� H[SUHVVmR� FRRUGHQDGD� GH� JUXSRV� HVSHFtILFRV� GH� JHQHV� GH�
GHIHVD�� TXH� VmR� DFXPXODGRV� HP� WHFLGRV� SUy[LPRV� H� GLVWDQWHV� GR� ORFDO� GH�
LQIHFomR�

$� PROpFXOD� VLQDOL]DGRUD� PDLV� FRQKHFLGD� p� R� iFLGR� VDOLFtOLFR�� TXH�
GHVHQFDGHLD�D�H[SUHVVmR�GH�JHQHV�UHODFLRQDGRV�j�UHVLVWrQFLD�VLVWrPLFD�DGTXLULGD��
WDLV� FRPR� JHQHV� TXH� FRGLILFDP� SDUD� DV� HQ]LPDV� )HQLODODQLQD� DP{QLD�OLDVH� H�
3HUR[LGDVH��H�GLYHUVDV�SURWHtQDV�35��HQWUH�HODV�35���H�35����2XWUDV�PROpFXODV�
VLQDLV�� FRPR�R�iFLGR� MDVP{QLFR�H�R� HWLOHQR�� LQGX]HP�D� H[SUHVVmR�GH�XP�RXWUR�
JUXSR�GH�JHQHV� HQWUH�HOHV�JHQHV�TXH�FRGLILFDP�SDUD�D�HQ]LPD�/LSR[LJHQDVH��H�
WDPEpP� JHQHV� 35�� (VWDV� PROpFXODV� VLQDOL]DGRUDV� VmR� UHVSRQViYHLV� SRU� YLDLV�
GLVWLQWDV�GH�UHVSRVWDV��PDV�TXH�SRGHP�LQWHUDJLU�HP�GHWHUPLQDGRV�SDWRVVLVWHPDV�

8P� GRV� SDWRVVLWHPDV� GH� JUDQGH� LPSRUWkQFLD QD� SURGXomR� DJUtFROD�
EUDVLOHLUD�p�R�FRQVWLWXtGR�SRU�&LWURV�3K\WRSKWKRUD� 0HUHFH�GHVWDTXH�SRU�DIHWDU�
VHYHUDPHQWH� R� VLVWHPD� GH� SURGXomR� GH� PXGDV� H� H[WHQVDV� iUHDV� GH� SRPDUHV��
SRGHQGR� DWp� OHYDU� D� SODQWD� j�PRUWH��$� HVWUDWpJLD� GH� FRQWUROH�PDLV� HILFLHQWH� H�
LQGLFDGD�SDUD�3K\WRSKWKRUD�VSS��HP�FLWURV�p�D�XWLOL]DomR�GD�UHVLVWrQFLD�JHQpWLFD��
DWUDYpV�GD�XWLOL]DomR�GH�SRUWD�HQ[HUWRV�UHVLVWHQWHV�RX�WROHUDQWHV�D�3��SDUDVLWLFD�
1R�HQWDQWR��D�PDLRULD�GDV�YDULHGDGHV�GH�SRUWD�HQ[HUWRV�XWLOL]DGDV�DWXDOPHQWH�p�
VXVFHWtYHO��&RPR�R�PHOKRUDPHQWR�FOiVVLFR�GH�FLWURV�DSUHVHQWD�OLPLWDo}HV��WDQWR�
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GH�RUGHP�ELROyJLFD�TXDQWR�JHQpWLFD��HVWUDWpJLDV�PDLV�HIHWLYDV�H�GXUDGRXUDV�TXH�
OHYHP�DR�FRQWUROH�GH�GRHQoDV��SRU�PHLR�GH�SODQWDV�UHVLVWHQWHV��SRGHUmR�VXUJLU�D�
SDUWLU�GR�HQWHQGLPHQWR�GDV�UHODo}HV SODQWD�SDWyJHQRV��1HVWH�VHQWLGR��D�DQiOLVH�GD�
H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GH�GHIHVD�GH�FLWURV�HP�HVSpFLHV�UHVLVWHQWHV���
FRPR� 3�� WULIROLDWD� H� VXVFHWtYHLV�� FRPR� D� WDQJHULQD� 6XQNL�� SRGHUmR� IRUQHFHU�
LPSRUWDQWHV� LQIRUPDo}HV� SDUD� D� EXVFD� GH� QRYDV� HVWUDWpJLDV� GH� FRQWUROH� GDV�
GRHQoDV�FDXVDGDV�SRU�3K\WRSKWKRUD�HP�FLWURV�
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7RGRV� RV� WUDEDOKRV� GH� FDVD� GH� YHJHWDomR� H� ODERUDWyULR� IRUDP�
GHVHQYROYLGRV�QR�&HQWUR�$37$�&LWURV�6\OYLR�0RUHLUD��HP�&RUGHLUySROLV��63�

&RP� R� REMHWLYR� GH� GHWHFWDU� D H[SUHVVmR� GLIHUHQFLDO� GH� DOJXQV� JHQHV�
UHODFLRQDGRV�FRP�D�GHIHVD�QD� LQWHUDomR�FLWURV�[�3��SDUDVLWLFD��XP�H[SHULPHQWR�
LQWHLUDPHQWH�FDVXDOL]DGR�IRL� UHDOL]DGR��FRP�SODQWDV�GH�SRUWD�HQ[HUWRV 3RQFLUXV�
WULIROLDWD�µ5XELGRX[¶��UHVLVWHQWH�DR�SDWyJHQR��H�&LWUXV�VXQNL��VXVFHWtYHO���)RUDP�
XWLOL]DGDV�WUrV�UHSHWLo}HV�SDUD�FDGD�DPRVWUD��GH�FDGD�HVSpFLH��$V�DPRVWUDV�IRUDP�
GLYLGLGDV�HP�WUDWDPHQWRV��FRQIRUPH�DV�GDWDV�GH�FROHWDV��VHQGR���������������H����
KRUDV� DSyV� LQRFXODomR� FRP� SDWyJHQR�� $� H[SUHVVmR� JrQLFD� ORFDO�� DYDOLDGD� HP�
WHFLGRV�DR�UHGRU�GR�ORFDO�GD�LQRFXODomR��H�VLVWrPLFD��DYDOLDGD�QDV�IROKDV��IRUDP�
DQDOLVDGDV�HP�SODQWDV�LQRFXODGDV�H�QmR�LQRFXODGDV�FRP�3��SDUDVLWLFD�

����0DWHULDO�*HQpWLFR�

6HPHQWHV�GH�3�WULIROLDWD �/���5DILQHVTXH�FXOWLYDU�µ5XELGRX[¶�H�&��VXQNL
+RUW��([��7DQDND��FROKLGDV�GR�%DQFR�$WLYR�GH�*HUPRSODVPD�GR�&HQWUR�$37$�
&LWURV�6\OYLR�0RUHLUD�� IRUDP� VHPHDGDV� HP� WXEHWHV� GH� SOiVWLFR� H� FUHVFLGDV� HP�
HVWXID��7UrV�PHVHV�DSyV�D�VHPHDGXUD�DV�SODQWDV�IRUDP�XWLOL]DGDV�QR�ELRHQVDLR�

����3UHSDUR�GR�LQyFXOR�GH�3K\WRSKWKRUD�SDUDVLWLFD

,VRODGR�YLUXOHQWR�GH�3K\WRSKWKRUD�SDUDVLWLFD� ,$&������� IRL�REWLGR�GH�
IUXWRV�GH�ODUDQMD�µ3rUD¶�DUWLILFLDOPHQWH�LQIHFWDGRV�FRP�R�SDWyJHQR�QD�UHJLmR�GR�
DOEHGR� GR� IUXWR�� 2� IUXWR� IRL� PDQWLGR� HP� FkPDUD� ~PLGD�� VRE� WHPSHUDWXUD�
DPELHQWH��DWp�TXH�ô�GR�IUXWR�HVWLYHVVH�FRP�VLQWRPDV��WHPSR�VXILFLHQWH�SDUD�TXH�
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R� SDWyJHQR� DWLQJLVVH� DV� VHPHQWHV�� $V� VHPHQWHV� FRQWDPLQDGDV� IRUDP�
DVVHSWLFDPHQWH� VHFFLRQDGDV� HP� SHGDoRV�� WUDQVIHULGDV� SDUD� SODFDV� GH� 3HWUL�
FRQWHQGR�PHLR�GH�FXOWXUD�FHQRXUD�DJDU�H�FRORFDGDV�HP�%2'�D����&��$SyV�������
KRUDV� REVHUYRX�VH� R� PLFpOLR� GR� SDWyJHQR� FRORQL]DQGR� R�PHLR� GH� FXOWXUD�� )RL�
IHLWD�XPD�~QLFD�UHSLFDJHP�GR�RRPLFHWR�HP�PHLR�FHQRXUD�iJDU�H��DSyV�VHWH�GLDV��
R�PDWHULDO�IRL�XWLOL]DGR�SDUD�LQRFXODU�SODQWDV�GH�FLWURV�

����%LRHQVDLR�GH�,QRFXODomR�GH�3��SDUDVLWLFD�

3DUD�R�ELRHQVDLR�GH�H[SUHVVmR�GH�JHQHV�LQGX]LGRV�SRU�3��SDUDVLWLFD H�SRU�
IHULPHQWR�IRUDP�XWLOL]DGDV����SODQWDV�GH�3��WULIROLDWD�µ5XELGRX[¶�H����SODQWDV�GH�
&��VXQNL��TXH�IRUDP�LQRFXODGDV�RX�QmR�DRV����GLDV�DSyV�VHPHDGXUD�

$� LQRFXODomR� IRL UHDOL]DGD� DWUDYpV� GH� DJXOKD� GH� PHWDO�� GHVFULWD� SRU�
6LYLHUR���������7UrV�LQRFXODo}HV�IRUDP�IHLWDV�VRE�D�KDVWH�GDV�SODQWDV�FRP�DX[tOLR�
GH�DJXOKD�GH�PHWDO� LQIHVWDGD�FRP�PLFpOLR�GH�3��SDUDVLWLFD��3RVWHULRUPHQWH��RV�
ORFDLV� GH� LQRFXODomR� IRUDP� FREHUWRV� FRP� DOJRGmR� XPHGHFLGR� H� YHGDGRV� FRP�
HVSDUDGUDSR�� IRUPDQGR� XPD� FkPDUD� ~PLGD�� 1DV� SODQWDV� QmR� LQRFXODGDV� R�
SURFHGLPHQWR�IRL�R�PHVPR��SRUpP�DV�SODQWDV�DSHQDV�VRIUHUDP�IHULPHQWR�FRP�D�
DJXOKD� QmR� LQIHVWDGD�SHOR�PLFpOLR�GR�SDWyJHQR�� VLPXODQGR�D� LQRFXODomR��$SyV�
LQRFXODomR�� DV�SODQWDV� IRUDP�PDQWLGDV� HP�FkPDUD�GH� FUHVFLPHQWR�VRE�����GH�
85�H�WHPSHUDWXUD�GH����&�DWp�D�GDWD�GD�FROHWD�GR�PDWHULDO�

7HFLGRV� DR� UHGRU� GRV� ORFDLV� GH� LQRFXODomR� H� GH� IROKDV� GH� FDGD� SODQWD�
IRUDP�FROHWDGRV�SDUD�H[WUDomR�GH�51$�WRWDO�QRV�VHJXLQWHV�WHPSRV����������������
H����KRUDV��3DUD�FDGD�WHPSR�IRUDP�XWLOL]DGDV�VHLV�SODQWDV�GH�FDGD�HVSpFLH�VHQGR�
TXH�WUrV�IRUDP�LQRFXODGDV�FRP�R�SDWyJHQR�H�WUrV�QmR�LQRFXODGDV��H[FHWR�SDUD�R�
WHPSR���KRUD��TXDQGR�DSHQDV���SODQWDV�IRUDP�XWLOL]DGDV�H�QmR�KRXYH�R�FRQWDWR�
FRP�R�SDWyJHQR��1R�PRPHQWR�GD�FROHWD��D�FkPDUD�~PLGD�IRL�UHWLUDGD�H�R�ORFDO�GD�
LQRFXODomR��GHVLQIHVWDGR�FRP�HWDQRO������2V� WHFLGRV�DGMDFHQWHV�DRV�ORFDLV�GDV�
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LQRFXODo}HV� IRUDP� UHWLUDGRV� FRP� DX[tOLR� GH� XPD� OkPLQD� GH� ELVWXUL� H�
LPHGLDWDPHQWH� FRQJHODGRV� HP� QLWURJrQLR� OtTXLGR�� $V� IROKDV� WDPEpP� IRUDP�
GHVLQIHVWDGDV� FRP� HWDQRO� ����� FROHWDGDV� H�� UDSLGDPHQWH�� FRQJHODGDV� HP�
QLWURJrQLR� OtTXLGR��2V� WHFLGRV� FROHWDGRV� H� FRQJHODGRV� IRUDP�PDQWLGRV� D� ����&�
DWp�R�PRPHQWR�GD�H[WUDomR�GH�51$�

����([WUDomR�GH�51$�H�VtQWHVH�GH�F'1$

$SUR[LPDGDPHQWH�����PJ�GH�FDGD�DPRVWUD�FROHWDGD�IRUDP�WULWXUDGRV�HP�
DOPRIDUL]�FRP�QLWURJrQLR�OtTXLGR��2�Sy�ILQR�UHVXOWDQWH�IRL�PLVWXUDGR�FRP��P/�
GR�UHDJHQWH�75,=2/��,QYLWURJHQ�� /LIH�7HFKQRORJLHV��*UDQG�,VODQG��1HZ�<RUN��
SDUD�H[WUDomR�GH�51$�WRWDO��VHJXLQGR�R�SURFHGLPHQWR�GHVFULWR�SHOR�PDQXDO�GR�
IDEULFDQWH��

$SyV�D�DGLomR�GR�UHDJHQWH�D�FDGD�DPRVWUD�H�KRPRJHQHL]DomR��D�PLVWXUD�
SHUPDQHFHX� SRU� �� PLQ� j� WHPSHUDWXUD� DPELHQWH� SDUD� SHUPLWLU� D� FRPSOHWD�
GLVVRFLDomR� GR� FRPSOH[R� Q~FOHR�SURWpLFR��$SyV� LQFXEDomR�� DV� DPRVWUDV� IRUDP�
FHQWULIXJDGDV���������[�J��SRU����PLQ��D���&���VHQGR�R�VREUHQDGDQWH�WUDQVIHULGR�
SDUD�QRYR�WXER��(P�VHJXLGD��R�51$�IRL�H[WUDtGR�GR�VREUHQDGDQWH�SHOD�DGLomR�GH�
����P/�GH�FORURIyUPLR��TXH� IRUDP�PLVWXUDGRV�YLJRURVDPHQWH��$SyV� LQFXEDomR�
GH���PLQ�j� WHPSHUDWXUD� DPELHQWH��DV�DPRVWUDV� IRUDP�QRYDPHQWH� FHQWULIXJDGDV�
��������[�J�����PLQ����&��H�D�IDVH�DTXRVD��WUDQVIHULGD�SDUD�XP�QRYR�WXER��DR�TXDO�
IRUDP�DGLFLRQDGRV�����P/�GH�LVRSURSDQRO�SDUD�SUHFLSLWDomR�GR�51$��2V�WXERV�
IRUDP�LQFXEDGRV�SRU����PLQ�j�WHPSHUDWXUD�DPELHQWH�H�QRYDPHQWH�FHQWULIXJDGRV�
�������� [� J� SRU� ���PLQ�� D� ��&���2� VREUHQDGDQWH� IRL� GHVFDUWDGR� H� R� SHOOHW IRL�
ODYDGR�FRP���P/�GH�HWDQRO������VHFR�D�YiFXR�SRU���PLQ��GLVVROYLGR�HP����P/�
GH� iJXD� 0LOL�4� WUDWDGD� FRP� ����� GH� '(3&� �'LHWLO� 3LURFDUERQDWR±6LJPD�� H�
DUPD]HQDGR�D�±���&�
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$� TXDQWLILFDomR� GH� 51$� GDV� DPRVWUDV� IRL� UHDOL]DGD� HP�
HVSHFWURIRW{PHWUR�D�����QP��$�LQWHJULGDGH�GRV�51$V�IRL�YHULILFDGD�HP�JHO�GH�
DJDURVH� ���� DWUDYpV� GH� FRUULGD� HOHWURIRUpWLFD� D� ���� 9� SRU� ��� PLQXWRV�� HP�
WDPSmR�7$(� �;� ������ J� WULV�EDVH�� �����J� GH� iFLGR� DFpWLFR� JODFLDO� H� �P0�GH�
('7$� ���0� S+� ���� SDUD� �� /��� IHLWR� FRP� iJXD�0LOL�4� WUDWDGD� FRP� ����� GH�
'(3&��

$QWHV� GD� VtQWHVH� GR� '1$� FRPSOHPHQWDU�� DV� DPRVWUDV� GH� 51$� IRUDP�
GLJHULGDV� FRP�'1$VH�,�SDUD� HOLPLQDU�TXDOTXHU� FRQWDPLQDomR� SRU�'1$��$SyV�
HVWH�WUDWDPHQWR�IRL�UHDOL]DGD�XPD�3&5��UHDomR�HP�FDGHLD�GD�SROLPHUDVH���XVDQGR�
51$�WUDWDGR�FRPR�PROGH�SDUD�YHULILFDU�VH�DLQGD�KDYLD�FRQWDPLQDomR�SRU�'1$�

3DUD�D�UHDomR�GH�WUDQVFULomR�UHYHUVD��DV�WUrV�UHSHWLo}HV�ELROyJLFDV�IRUDP�
PLVWXUDGDV�� IRUPDQGR� XPD� DPRVWUD� ~QLFD� �SRRO��� 3DUD� FDGD� DPRVWUD� IRUDP�
XWLOL]DGRV���PJ�GH�51$�WRWDO��TXH�IRUDP�DGLFLRQDGRV�D�����PJ�GH�UDQGRP�SULPHU��
H� ���� P0� GH� G173� H� FRORFDGRV� D� ��� �&� SRU� ���PLQ�� 3RVWHULRUPHQWH�� D� FDGD�
DPRVWUD�IRUDP�DGLFLRQDGRV�����;�GH��;�)LUVW�6WUDQG�%XIIHU��� P0�GH�''7�����
8�GH�51$VH�RXW�H�����8�GD�HQ]LPD�0�0/9�5HYHUVH�7UDQVFULSWDVH��,QYLWURJHQ��
H�IRUDP�LQFXEDGDV�D����&�SRU���KRUD��$SyV�HVWH�WHPSR��DV�DPRVWUDV�GH�F'1$�GH�
ILWD�VLPSOHV�IRUDP�DUPD]HQDGDV�HP�FRQJHODGRU�± ����&�

����6tQWHVH�GRV�SULPHUV HVSHFtILFRV

2V� SULPHUV XVDGRV� QHVWH� HVWXGR� HVWmR� DSUHVHQWDGRV� QD� 7DEHOD� ���
2OLJRQXFOHRWtGHRV�IRUDP�GHVHQKDGRV�SDUD�DOJXQV�JHQHV�HQYROYLGRV�QR�SURFHVVR�
GH� VLQDOL]DomR� GD� UHVSRVWD� GH� GHIHVD� GH� SODQWDV� D� SDWyJHQRV�� FRP� EDVH� HP�
DOLQKDPHQWRV�GH�SHOR�PHQRV���D����(67¶V��H[SUHVVHG�VHTXHQFH�WDJV��KRPyORJRV�
D� FDGD� JHQH� HVWXGDGR�� GLVSRQtYHLV� QR� EDQFR� GH� GDGRV� &LW(67�&$37$&60�
�KWWS���FLWHVW�FHQWURGHFLWULFXOWXUD�EU���XWLOL]DQGR�R�VRIWZDUH�3ULPHU����(VWHV�JHQHV�
FRGLILFDP�SDUD�DV�HQ]LPDV�3HUR[LGDVH��32;���/LSR[LJHQDVH��/2;���)HQLODODQLQD�
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DP{QLD�OLDVH �3$/�� H� SURWHtQDV� 35�� *OXFDQDVH� �35���� H� 2VPRWLQD� �35����� $�
SURWHtQD� E � WXEXOLQD� IRL� HVFROKLGD� FRPR� FRQWUROH� HQGyJHQR� SRU� DSUHVHQWDU�
H[SUHVVmR� FRQVWLWXWLYD� �%UXQQHU� HW� DO��� ������� 2� WDPDQKR� GDV� VHT�rQFLDV�
DPSOLILFDGDV�SRU�HVWHV�SULPHUV IRL�GH�DSUR[LPDGDPHQWH�����SE��H[FHWR�SDUD�E�
WXEXOLQD��FXMR�IUDJPHQWR�SRVVXL����SE��

7$%(/$����6HT�rQFLDV�GRV�SULPHUV XWLOL]DGRV�QDV�DQiOLVHV�GH�3&5�TXDQWLWDWLYR�
HP�WHPSR�UHDO�

1RPH�GR�*HQH� 6HT�rQFLD�GR�3ULPHU
E � WXEXOLQD )�± ���**$�7&7�7*$�$&&�7$&�&$���

5�± ���$7&�$$7�7&*�*&*�&&7�7&$�*���
32;�� )�± �� &$7�&$&�$*7 *7*�*&7�7*$�&&���

5�± ���&7&�$*&�&77�$$$�*&*�$*7�*&���
/2;��� )�± ���77*�&&7�$7*�$&$�$*&�$$7�**���

5�± ���*$*�$7&�$$*�*&&�$7&�$77�**���
3$/ )�± ���&$&�$$$�77*�$$*�&$&�&$7�&&���

5�±���77&�7&$�***�&$7�$$&�*$7�&&��
*OXFDQDVH�� )�± ��*$&�*7&�*7&�*7$�7&7�&$7�**�����
�35���� 5�± ���*$*�77*�**&�*7&�$$$�$$*�* ��
2VPRWLQD�� )�± ��*7&�&*7�7*&�$77�&&$�$*&���
�35���� 5�± ��*&*�*&7�7&7�$7&�7&&�$7$�*&���

����57�3&5�4XDQWLWDWLYR�HP�7HPSR�5HDO��57�T3&5�

$�DQiOLVH�GD�H[SUHVVmR�JrQLFD�SRU�57�3&5�TXDQWLWDWLYR�HP WHPSR�UHDO�
�57�T3&5�� IRL� UHDOL]DGD� HP� VLVWHPD� GH� GHWHFomR� GH� VHT�rQFLDV� $%,� 35,60�
������$SSOLHG�%LRV\VWHPV���2�VLVWHPD�GH�GHWHFomR�XWLOL]DGR�IRL�R�6<%5�JUHHQ��
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TXH�VH�EDVHLD�QD�FDSDFLGDGH�GR�IOXRUyIRUR�VH�OLJDU�jV�ILWDV�GXSODV�GH�F'1$��$V�
FRQGLo}HV�WpUPLFDV�GD�3&5�IRUDP����&�SRU���PLQ�����PLQ�D�����&��H����FLFORV��
GH����VHJ�D�����&�H���PLQ�D�����&��FDGD�FLFOR�

3DUD�R�57�T3&5�IRUDP�XWLOL]DGRV���PJ�GH�F'1$�GH�FDGD�DPRVWUD�������
P/� GH� 0DVWHU� 0L[� �$SSOLHG� %LRV\VWHPV�� H� ���� P0� GH� FDGD� SULPHU GLUHWR� H�
UHYHUVR���P0���SDUD�XP�YROXPH�ILQDO�GH���P/��$V�DPRVWUDV�IRUDP�SURFHVVDGDV�
HP�GXSOLFDWDV��2�JHQH�GH�E� WXEXOLQD IRL�XWLOL]DGR�FRPR�FRQWUROH�HQGyJHQR��2V�
UHVXOWDGRV� IRUDP�QRUPDOL]DGRV� XWLOL]DQGR�&WV� REWLGR� SDUD�R� FRQWUROH� HQGyJHQR�
SUHVHQWH�QD�PHVPD�UHDomR��&W�p�GHILQLGR�FRPR�R�SULPHLUR�FLFOR�GH�DPSOLILFDomR�
QR� TXDO� D� IOXRUHVFrQFLD� LQGLFD� TXH� XP� SURGXWR� GH� 3&5� p� GHWHFWDGR� DFLPD�GR�
OLPLDU�� 3DUD� QRUPDOL]DomR� IRL� XWLOL]DGD� D� HTXDomR� '&W�  � &W� �JHQH� DOYR�� &W�
�FRQWUROH� HQGyJHQR��� $� FDOLEUDomR� IRL� GHWHUPLQDGD� SHOD� IyUPXOD� ''&W�  � '&W�
�DPRVWUD��� '&W��FDOLEUDGRU���2�FDOLEUDGRU�p�XP�YDORU�REWLGR�SDUD�XPD�DPRVWUD�
HVSHFtILFD��$�TXDQWLILFDomR�UHODWLYD�IRL�REWLGD�SHOD�IyUPXOD����''&W�

3DUD� YHULILFDU� VH� D� SUHVHQoD� GR� SDWyJHQR� LULD� LQGX]LU� D� H[SUHVVmR� GRV�
JHQHV� HVWXGDGRV�� QRV� PHVPRV� WHPSRV� GH� FROHWD�� SDUD� RV� FiOFXORV� GH�
TXDQWLILFDomR� UHODWLYD�� RV� GDGRV� REWLGRV� D� SDUWLU� GDV� SODQWDV� HP� TXH� DSHQDV� R�
IHULPHQWR�IRL�UHDOL]DGR�IRUDP�XWLOL]DGRV�FRPR�FDOLEUDGRU��2�HIHLWR�GR�IHULPHQWR�
IRL� YHULILFDGR� XVDQGR� FRPR� FDOLEUDGRU� SODQWDV� TXH� QmR� IRUDP� VXEPHWLGDV� DR�
IHULPHQWR�QHP�FRORFDGDV�HP�FRQWDWR�FRP�R�SDWyJHQR�

����&RQILUPDomR�GRV�GDGRV�GH�57�T3&5

3DUD�FRQILUPDU�RV�GDGRV�REWLGRV�SHOD�WpFQLFD�GH�57�T3&5��XPD�VHJXQGD�
UHDomR� IRL� UHDOL]DGD�� SDUD� DOJXPDV� DPRVWUDV�� XWLOL]DQGR� F'1$V� QRYDPHQWH�
VLQWHWL]DGRV��$OpP�GLVVR��XPD�VHJXQGD�FRQILUPDomR�IRL�UHDOL]DGD��XWLOL]DQGR�WUrV�
UHSHWLo}HV�ELROyJLFDV�LVRODGDV�SDUD�H[SUHVVmR�GH�JHQHV�GR�WLSR�3$/��QDV�PHVPDV�
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FRQGLo}HV�GHVFULWDV�DQWHULRUPHQWH��SDUD�FRQILUPDU�D�SRVVtYHO�XWLOL]DomR�GR�SRRO
GDV�DPRVWUDV��

����$QiOLVH�H�YDOLGDomR�GRV�GDGRV

$V� DPRVWUDV� IRUDP� DYDOLDGDV� TXDQWR� j� H[SUHVVmR� JrQLFD� LQGX]LGD� SHOR�
SDWyJHQR�3��SDUDVLWLFD H�SHOR�IHULPHQWR�SURYRFDGR�SHOD�LQRFXODomR��$QiOLVH�GH�
YDULkQFLD� HP�HVTXHPD�IDWRULDO��XWLOL]DQGR�RV�GDGRV�QRUPDOL]DGRV�� IRL� UHDOL]DGD�
SDUD� YDOLGDU� RV� GDGRV� REWLGRV� SHORV� FiOFXORV� GH� TXDQWLILFDomR� UHODWLYD�� 3DUD�
YHULILFDU�R� HIHLWR�GR� SDWyJHQR�HP� LQGX]LU�D�H[SUHVVmR�GRV�JHQHV�HVWXGDGRV��RV�
IDWRUHV� XWLOL]DGRV� IRUDP� HVSpFLH�� WHPSR� GH� FROHWD� GDV� DPRVWUDV�� LQRFXODomR� GR�
SDWyJHQR�H� ORFDO�GH�H[SUHVVmR�GHVWHV�JHQHV��2V�IDWRUHV�HQYROYLGRV�QR�HIHLWR�GR�
IHULPHQWR�IRUDP�HVSpFLH��WHPSR�GH�FROHWD�GDV�DPRVWUDV�H�ORFDO�GH�H[SUHVVmR�
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��5(68/7$'26�(�',6&866­2

����([SUHVVmR�GLIHUHQFLDO�GH�JHQHV�GH�GHIHVD�LQGX]LGRV�HP�SODQWDV�GH�FLWURV�
SRU�3K\WRSKWKRUD�SDUDVLWLFD

(VWH� p� R� SULPHLUR� UHODWR� GD� TXDQWLILFDomR� GD� H[SUHVVmR� GH� JHQHV� GH�
GHIHVD�HP�FLWURV�HQYROYHQGR�R�SDWRVVLVWHPD�&LWURV�3K\WRSKWKRUD��(VWH�WUDEDOKR�
p�SDUWH�UHOHYDQWH�GD�YDOLGDomR�GR�JHQRPD�IXQFLRQDO�GH�FLWURV��UHFpP�FRQFOXtGR��
SRU�LQLFLDWLYD�GR�&HQWUR�$37$�FLWURV�6\OYLR�0RUHLUD�,$&�0&7�&13T�,QVWLWXWRV�
GR�0LOrQLR�� LQWLWXODGR� ³&LW(67� ± ,QWHJUDomR� PHOKRUDPHQWR� JHQpWLFR�� JHQRPD�
IXQFLRQDO�H�FRPSDUDWLYR�GH�FLWURV´�

8VDQGR�57�3&5�TXDQWLWDWLYR�HP�WHPSR�UHDO��57�T3&5���D�H[SUHVVmR�GH�
DOJXQV�JHQHV�LQGX]LGRV�HP�UHVSRVWD�DR�DWDTXH�GH�3��SDUDVLWLFD�IRL�DQDOLVDGD�HP�
WHFLGRV� YHJHWDLV� SUy[LPRV� D� OHVmR� �H[SUHVVmR� ORFDO�� H� HP� WHFLGRV� GLVWDQWHV�
�H[SUHVVmR�VLVWrPLFD��HP�3��WULIROLDWD H�&��VXQNL�

1XPD� SULPHLUD� HWDSD�� XP� H[SHULPHQWR� SUHOLPLQDU� IRL� UHDOL]DGR� SDUD� D�
GHWHUPLQDomR�GR�WLPH�FRXUVH GD�H[SUHVVmR�GRV�JHQHV�GH�GHIHVD�HVWXGDGRV�QHVWH�
WUDEDOKR��1HVWH�H[SHULPHQWR��PXGDV�GH�3��WULIROLDWD H�&��VXQNL�FRP�XP�DQR�GH�
LGDGH�IRUDP�LQRFXODGDV�FRP�3��SDUDVLWLFD��7HFLGR�IROLDU�H�GD�FDVFD�SUy[LPRV�DR�
ORFDO�GD�LQRFXODomR�IRUDP FROHWDGRV�QRV�WHPSRV���������������������H�����KRUDV�
DSyV�D�LQRFXODomR��D�L���H�F'1$�IRL�SURGX]LGR��&RP�EDVH�HP�DQiOLVH�GH�GRW�EORW�
XVDQGR� VRQGDV� GH� JHQHV� GR� WLSR� 35�� H� 35�� GH� ODUDQMD� µ3rUD� ,$&¶� �&LWUXV�
VLQHQVLV /�� 2VEHFN��� REWLGRV� QR� EDQFR� GH� GDGRV� &LW(67�&$37$&60�� IRL�
SRVVtYHO�REVHUYDU�TXH�R�SDGUmR�GH�H[SUHVVmR�GHVWHV�JHQHV�HP�FLWURV�IRL�VLPLODU�
DR� Mi� GHWHUPLQDGR� SDUD� SODQWDV� DQXDLV�� RX� VHMD�� HQWUH� ��� H� ��� KRUDV��
SULQFLSDOPHQWH��GDGRV�QmR�PRVWUDGRV���(P�YLUWXGH�GD�GLILFXOGDGH�HQFRQWUDGD�HP�
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PDFHUDU�H�H[WUDLU�51$�GH�WHFLGR�GH�FDXOH��SRU�VH�DSUHVHQWDU�EDVWDQWH�OLJQLILFDGR��
HVWH�H[SHULPHQWR�WDPEpP�VHUYLX�SDUD�GHWHUPLQDU�D�XWLOL]DomR�GH�SODQWDV�GH�FLWURV�
PDLV�MRYHQV��FRP�DSHQDV�WUrV�PHVHV�GH�LGDGH�

2V� JHQHV� HVWXGDGRV� QHVVH� WUDEDOKR� IRUDP� HVFROKLGRV� SRU� HVWDUHP�
HQYROYLGRV�QD�FDVFDWD�GH�GHIHVD�GH�SODQWDV�D�YiULRV�SDWyJHQRV��$�GHVFULomR�GH�
YiULDV� LVRIRUPDV�SDUD� WRGRV�HOHV�WHP�VLGR�LQGLFDWLYR�GH�TXH�HVWHV�JHQHV�SRGHP�
HVWDU�RUJDQL]DGRV�QRV�JHQRPDV�GH�SODQWDV�FRPR�IDPtOLDV�PXOWLJrQLFDV��3RUWDQWR��
D�GHWHFomR�GD� H[SUHVVmR� HVWXGDGD�SRGH�VH� UHIHULU�D�XP�RX�PDLV�JHQHV�GH�FDGD�
IDPtOLD��XPD�YH]�TXH�RV�SULPHUV XWLOL]DGRV�IRUDP�GHVHQKDGRV�D�SDUWLU�GH�UHJL}HV�
FRQVHUYDGDV�GHQWUR�GHVVDV�25)�V�

)RL� SRVVtYHO� YLVXDOL]DU�� HP� SODQWDV� GH &�� VXQNL�� ��� KRUDV� D�L��� TXH� R�
WHFLGR� SUy[LPR DR� ORFDO� GD� LQRFXODomR� DSUHVHQWDYD� XPD� FRORUDomR� DPDUHOD�
HVFXUD��DOWHUDomR�TXH�QmR�IRL�YHULILFDGD�HP�3��WULIROLDWD� QD�TXDO�R�WHFLGR�ILFRX�
DSHQDV� OHYHPHQWH� DPDUHODGR�� 1DV� SODQWDV� HP� TXH� DSHQDV� R� IHULPHQWR� IRL�
UHDOL]DGR�QmR�IRUDP�REVHUYDGDV�DOWHUDo}HV�QD�FRORUDomR�GR�WHFLGR��)LJXUD����
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),*85$� ��'HWDOKH� GD� KDVWH� GH� SODQWDV� GH�&�� VXQNL �HVTXHUGD�� H�3�� WULIROLDWD
�GLUHLWD���� KRUDV�DSyV�LQRFXODomR�FRP 3��SDUDVLWLFD�

������9DOLGDomR�GRV�GDGRV�GH�57�T3&5

$� WpFQLFD� GH� 57�T3&5� IRL� YDOLGDGD� DWUDYpV� GH� XPD� QRYD� UHDomR��
XWLOL]DQGR�DPRVWUDV�GH�WHFLGR�ORFDO�GH�3�WULIROLDWD�H�&��VXQNL��SDUD�JHQHV�GR�WLSR�
3$/��32; H�/2;��2�SDGUmR�GH�H[SUHVVmR�ORFDO�IRL�VLPLODU�QRV�GRLV�HYHQWRV�GH�
57�T3&5��FRPR�REVHUYDGR�QDV�)LJXUDV����������������H����(VWHV�GDGRV�FRQILUPDP�
RV� UHVXOWDGRV� JHUDGRV� SHOD� WpFQLFD� GH� 57�T3&5�� XPD� YH]� TXH� R� SDGUmR� GH�
H[SUHVVmR�IRL�R�PHVPR�HP�GXDV�UHDo}HV�LQGHSHQGHQWHV��FRP�GXDV�UHSHWLo}HV�SRU�
DPRVWUD�
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),*85$����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�GH�JHQHV�GR�WLSR�3$/ LQGX]LGD�SRU�
3�� SDUDVLWLFD HP� 3�� WULIROLDWD FRP� WUrV� PHVHV� GH� LGDGH�� SRU� ��
HYHQWRV�LQGHSHQGHQWHV�GH�57�T3&5�
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),*85$����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�GH�JHQHV�GR�WLSR�3$/ LQGX]LGD�SRU�
3��SDUDVLWLFD HP� &��VXQNL FRP�WUrV�PHVHV�GH�LGDGH��SRU���HYHQWRV�
LQGHSHQGHQWHV�GH�57�T3&5�
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),*85$����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�GH�JHQHV�GR�WLSR�32; LQGX]LGD�SRU�
3�� SDUDVLWLFD HP� 3�� WULIROLDWD FRP� WUrV� PHVHV� GH� LGDGH�� SRU� ��
HYHQWRV�LQGHSHQGHQWHV�GH�57�T3&5�
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),*85$����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�JHQHV�GR�WLSR�32; LQGX]LGD�SRU�
3��SDUDVLWLFD HP� &��VXQNL FRP�WUrV�PHVHV�GH�LGDGH��SRU���HYHQWRV�
LQGHSHQGHQWHV�GH�57�T3&5�
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),*85$����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�GH�JHQHV�GR�WLSR�/2; LQGX]LGD�SRU�
3�� SDUDVLWLFD HP� 3�� WULIROLDWD FRP� WUrV� PHVHV� GH� LGDGH�� SRU� ��
HYHQWRV�LQGHSHQGHQWHV�GH�57�T3&5�
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),*85$����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�GH�JHQHV�GR�WLSR�JHQH�/2; LQGX]LGD�
SRU�3�� SDUDVLWLFD HP� &�� VXQNL FRP� WUrV�PHVHV� GH� LGDGH�� SRU� ��
HYHQWRV�LQGHSHQGHQWHV�GH�57�T3&5�

3DUD� FRQILUPDU� VH� R� SDGUmR� GH� H[SUHVVmR� GDV� SODQWDV� LQGLYLGXDLV�
�UHSHWLo}HV� ELROyJLFDV�� GDV� DPRVWUDV� XWLOL]DGDV�� TXH� IRUPDYDP� XP� SRRO��
DSUHVHQWDYDP� SDGU}HV� VLPLODUHV�� IRL� UHDOL]DGR� XP� RXWUR� HYHQWR� GH� 57�T3&5��
FRP� WRGDV� DV� WUrV� UHSHWLo}HV� ELROyJLFDV� LVRODGDPHQWH�� HP� WRGRV� RV� WHPSRV� GH�
FROHWD��SDUD�DV�GXDV�HVSpFLHV��3DUD�HVWD�YDOLGDomR�IRL�XWLOL]DGR�R�JHQH�3$/� 2V�
UHVXOWDGRV�DSUHVHQWDGRV�QDV�)LJXUDV���H���H�7DEHOD��$��$1(;2��UHYHODP�TXH�R�
SDGUmR� GH� H[SUHVVmR� SDUD� JHQHV� GR� WLSR� 3$/� REWLGR� QDV� WUrV� UHSHWLo}HV�
ELROyJLFDV�� QmR� GLIHUH� GR� SDGUmR� GH� H[SUHVVmR� HQFRQWUDGR� SDUD� DV� DPRVWUDV�
IRUPDGDV� SHOR� SRRO GDV� UHSHWLo}HV� ELROyJLFDV�� (VWHV� UHVXOWDGRV� YDOLGDP� D�
XWLOL]DomR�GR�SRRO GDV�UHSHWLo}HV�ELROyJLFDV�FRPR�DPRVWUDV�UHSUHVHQWDWLYDV�SDUD�
R�HVWXGR�GD�H[SUHVVmR�JrQLFD��QDV�FRQGLo}HV�UHDOL]DGDV�QHVWH�WUDEDOKR�
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),*85$����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�GH�JHQHV�GR�WLSR�32; LQGX]LGD�SRU�
3��SDUDVLWLFD HP�WUrV�UHSHWLo}HV�ELROyJLFDV�GH &��VXQNL�
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������([SUHVVmR�GH�JHQHV�GR�WLSR�3$/

$� H[SUHVVmR� GH� JHQHV� GR� WLSR� 3$/� TXH� FRGLILFDP� SDUD� D� HQ]LPD�
)HQLODODQLQD�DP{QLD�OLDVH��IRL�LQGX]LGD�SHOR�SDWyJHQR��H�HVWH�HIHLWR�IRL�GLIHUHQWH�
HQWUH�DV�HVSpFLHV�HVWXGDGDV��WHPSRV�GH�FROHWD�H�ORFDO�GH�H[SUHVVmR��7DEHOD��$���
$V� LQWHUDo}HV�� FXOWLYDU� [� WHPSR� H� WUDWDPHQWR� [� ORFDO� IRUDP� VLJQLILFDWLYDV��
LQGLFDQGR�TXH�R�SDGUmR�GH�H[SUHVVmR�IRL�GLIHUHQWH�QRV�WHPSRV�HVWXGDGRV�H�TXH�R�
SDWyJHQR�LQGX]LX�D�H[SUHVVmR�GHVWH�JHQH��GLIHUHQWHPHQWH��QRV�ORFDLV�HVWXGDGRV�

$� LQGXomR� ORFDO� GH� JHQHV� GR� WLSR� 3$/�� HP� 3�� WULIROLDWD RFRUUH�
UDSLGDPHQWH� ORJR� DSyV� R� FRQWDWR� GR� SDWyJHQR� FRP� D� SODQWD�� SRLV� D� H[SUHVVmR�
Pi[LPD�REVHUYDGD�QR�WLPH�FRXUVH XWLOL]DGR�IRL�jV����KRUDV�D�L��$SyV�HVWH�WHPSR�
D�H[SUHVVmR�GHFOLQRX�IRUWHPHQWH�DWp�DWLQJLU�YDORUHV�PHQRUHV�TXH���jV����KRUDV�
D�L���)LJXUD������(VWH�IDWR�HYLGHQFLD�TXH��SDUD�HVWD�VLWXDomR��XP�WHPSR�GH�FROHWD�
PDLV�SUHFRFH�SRGHULD�VHU�XVDGR�SDUD�GHWHFWDU�D�LQGXomR�LQLFLDO�GH�JHQHV�GR�WLSR�
3$/�HP 3�WULIROLDWD��$R�FRQWUiULR�GH�3�� WULIROLDWD��HP�&��VXQNL D�H[SUHVVmR�IRL�
LQGX]LGD� D� SDUWLU� GH� ��� KRUDV� D�L��� DWLQJLQGR� XP� YDORU� Pi[LPR� jV� ��� KRUDV�
�)LJXUD������1HVWH�FDVR��R�WHPSR�GH�FROHWD�GDV�DPRVWUDV�XWLOL]DGR�IRL�DGHTXDGR��
$�LQGXomR�VLVWrPLFD�HP�3��WULIROLDWD�DWLQJH�YDORUHV�Pi[LPRV�HP����KRUDV�D�L���H�
HP�&��VXQNL R�Pi[LPR�Vy�p�REVHUYDGR�jV����KRUDV�D�L���QRV� WHPSRV�HVWXGDGRV��
$SHVDU� GH� R� HIHLWR� VLVWrPLFR� GH� JHQHV� GR� WLSR� 3$/ WHU� VLGR� REVHUYDGR�� D�
H[SUHVVmR�GHVWH�JHQH�PRQLWRUDQGR�HVWH�WLSR�GH�UHVSRVWD�QmR�WHP�VLGR�UHODWDGD�QD�
OLWHUDWXUD��)RL�SRVVtYHO�REVHUYDU�TXH�D�H[SUHVVmR�ORFDO�IRL�PDLV UiSLGD�H�HP�PDLRU�
LQWHQVLGDGH��LQGHSHQGHQWHPHQWH�GD�HVSpFLH��

2� SDGUmR� GH� H[SUHVVmR� GH� JHQHV� GR� WLSR� 3$/ REVHUYDGR� QHVWDV� GXDV�
VLWXDo}HV�HVWi�GH�DFRUGR�FRP�YiULRV�WUDEDOKRV�HQFRQWUDGRV�QD�OLWHUDWXUD��.RKOHU�
HW� DO��� ������ 6WDQGEHN� H� %XFKHQDXHU�� �������� TXH PRVWUDP� TXH� HVWD� HQ]LPD�
GHVHPSHQKD�XP�SDSHO�LPSRUWDQWH�QD�UHVSRVWD�GH�GHIHVD�GH�SODQWDV�D�SDWyJHQRV��
XPD�YH]� TXH� p� LQGX]LGD� DSyV� FRQWDWR� FRP�R�SDWyJHQR�H� VXD� H[SUHVVmR�p�PDLV�
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UiSLGD� H� FRP�PDLRU� LQWHQVLGDGH� HP� SODQWDV� UHVLVWHQWHV�� FRPSDUDGDV� D� SODQWDV�
VXVFHWtYHLV�

),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�3$/
LQGX]LGD� SRU�3�� SDUDVLWLFD HP� 3�� WULIROLDWD� H� &�� VXQNL FRP� WUrV�
PHVHV�GH�LGDGH�

������([SUHVVmR�GH�JHQHV�GR�WLSR�32;

3DUD�JHQHV�GR�WLSR�32;��TXH�FRGLILFDP�HQ]LPDV�3HUR[LGDVHV��QmR�KRXYH�
HIHLWR�GR�SDWyJHQR�HP�LQGX]LU�D�H[SUHVVmR�GHVWH�JHQH�H�QHQKXPD�GLIHUHQoD�IRL�
HVWDWLVWLFDPHQWH� GHWHFWDGD� QRV� WHPSRV� HVWXGDGRV� �7DEHOD� �$��� ([LVWHP�
GLIHUHQoDV�QD�H[SUHVVmR�GHVWH�JHQH�HQWUH�DV�GXDV�HVSpFLHV�HVWXGDGDV�H�HQWUH�RV�
ORFDLV� GH� H[SUHVVmR�� 2� SDGUmR� GH� H[SUHVVmR� QmR� IRL� FRLQFLGHQWH� QRV� WHPSRV��
ORFDLV� H� HVSpFLHV� DQDOLVDGRV� �7DEHOD� �$���$� H[SUHVVmR� ORFDO� GH� JHQHV� GR� WLSR�
32; HP�3�� WULIROLDWD IRL� LQGX]LGD�D�SDUWLU�GH����KRUDV�D�L��� DWLQJLQGR�XP�YDORU�
Pi[LPR�HP����KRUDV�H�GHFOLQDQGR�HP�VHJXLGD��)LJXUD������1HVWH�FDVR��R�WHPSR�
GH�FROHWD�HVFROKLGR�WDPEpP�IRL�DGHTXDGR��SRLV�IRL�SRVVtYHO�YHULILFDU�R�SDGUmR�GH�
H[SUHVVmR� GHVGH� R� LQtFLR� GD� LQGXomR�� VHX� SLFR� H� GHFOtQLR�� (P &�� VXQNL� QR�
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SULPHLUR�WHPSR�GH�FROHWD��WDPEpP�IRL�SRVVtYHO�QRWDU�TXH�D�LQGXomR�QD�H[SUHVVmR�
ORFDO� GH� JHQHV� GR� WLSR�32;� LQLFLD� H� DXPHQWD�PDLV� OHQWDPHQWH� GR� TXH� HP�3��
WULIROLDWD��1HVWD�HVSpFLH��D�H[SUHVVmR�ORFDO�Vy�DWLQJH�VHX�Pi[LPR����KRUDV�D�L��$�
LQGXomR� VLVWrPLFD� DWLQJH� YDORUHV� Pi[LPRV� ��� KRUDV� D�L�� HP� 3�� WULIROLDWDH� ���
KRUDV�D�L��HP�&��VXQNL��2�HIHLWR�VLVWrPLFR�GH�JHQHV�GR�WLSR�32;�WDPEpP�QmR�WHP�
VLGR�UHSRUWDGR�QD�OLWHUDWXUD�

2�SDGUmR�GH�H[SUHVVmR�GHVWH�JHQH��TXDQGR�FRPSDUDGR�QDV�GXDV�HVSpFLHV�
WDPEpP�HVWi�FRUUHODFLRQDGR�FRP�GDGRV�HQFRQWUDGRV�QD�OLWHUDWXUD��TXH�PRVWUDP�
TXH� DSyV� FRQWDWR� FRP� R� SDWyJHQR� VXD� H[SUHVVmR� p� PDLV� UiSLGD� HP� SODQWDV�
UHVLVWHQWHV�GR�TXH�HP�SODQWDV�VXVFHWtYHLV�D�SDWyJHQRV��:DUG�HW�DO���������6DVDNL�
HW�DO��������

),*85$�����&RPSDUDomR�GD�HSUHVVmR� ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�32;
LQGX]LGD� SRU�3�� SDUDVLWLFD HP� 3�� WULIROLDWD� H� &�� VXQNL FRP� WUrV�
PHVHV�GH�LGDGH�
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������([SUHVVmR�GH�JHQHV�GR�WLSR�/2;

$�SUHVHQoD�GR�SDWyJHQR�LQGX]LX�D�H[SUHVVmR�GH�JHQHV�GR�WLSR�/2;��TXH�
FRGLILFDP� HQ]LPDV� /LSR[LJHQDVHV�� VHQGR� HVWD� LQGXomR� GLIHUHQWH� QDV� GXDV�
HVSpFLHV� H� WHPSRV�HVWXGDGRV��QmR�GLIHULQGR�HQWUH�R� ORFDO�GD�H[SUHVVmR� �7DEHOD�
�$���2EVHUYD�VH�WDPEpP�TXH�HVWH�SDGUmR�GH�H[SUHVVmR�QmR�p�FRLQFLGHQWH�HQWUH�
DV�HVSpFLHV��WHPSR�H�ORFDO�HVWXGDGRV�

$�LQGXomR�QD�H[SUHVVmR�GH�JHQHV�GR�WLSR�/2; IRL�REVHUYDGD�WDQWR�HP�&��
VXQNL TXDQWR� HP� 3�� WULIROLDWD�� ORJR� QR� SULPHLUR� WHPSR� GH� FROHWD�� GHFOLQDQGR�
UDSLGDPHQWH�QDV�GXDV�HVSpFLHV�HVWXGDGDV��$�PDJQLWXGH�GH�H[SUHVVmR�GH�JHQHV�GR�
WLSR�/2;� IRL�PDLRU� HP�&�� VXQNL GR� TXH� HP�3�� WULIROLDWD HP� WRGRV� RV� WHPSRV�
HVWXGDGRV� �)LJXUD� ����� (VWH� SDGUmR� GH H[SUHVVmR� GLIHUH� GRV� HQFRQWUDGRV� QD�
OLWHUDWXUD�

-DOORXO� H� FRODERUDGRUHV� �������� WUDEDOKDQGR� FRP� R� SDWRVVLVWHPD�
$OJRGmR�;DQWKRPRQDV� UHODWDP�TXH�D�DWLYLGDGH�GD�HQ]LPD�/2;�IRL�PDLV�UiSLGD�
H� PDLV� LQWHQVD� HP� LQWHUDo}HV� LQFRPSDWtYHLV�� 1HVWD� LQWHUDomR�� R� Pi[LPR GH�
DWLYLGDGH� IRL�REVHUYDGR���KRUDV�D�L���H�RFRUUHX�DSHQDV�HQWUH�������KRUDV�D�L��QD�
LQWHUDomR� FRPSDWtYHO�� 6H� HP� �� KRUDV� Mi� IRL� SRVVtYHO� GHWHFWDU� XP� Pi[LPR� GH�
DWLYLGDGH� GH� /2;�R� QtYHO� GH� WUDQVFULWRV� GH� JHQHV� GR� WLSR� /2; GHYH� WHU� VLGR�
REVHUYDGR� PXLWR� DQWHV� %HOO� 	� 0XOOHW� �������� UHODWDP� TXH� R� DF~PXOR� GH�
WUDQVFULWRV�GH�JHQHV�GR�WLSR�/2; p�UiSLGR��FHUFD�GH���KRUDV�H�WHFLGR�HVSHFtILFR�

2� IDWR� GH� TXH� XPD� PDLRU� H[SUHVVmR� GH� JHQHV� GR� WLSR� /2; WHU� VLGR�
REVHUYDGR�HP�&��VXQNL H�QmR�HP�3��WULIROLDWD SRGH�HVWDU�UHODFLRQDGR�j�RFRUUrQFLD�
GH�QHFURVH�QRV�WHFLGRV�SUy[LPRV�DR�ORFDO�GD�LQRFXODomR�HP &��VXQNL��$�HQ]LPD�
FRGLILFDGD�SRU�HVWH�JHQH�SRGH�HVWDU�HQYROYLGD�QD�SURGXomR�GH�KLGURSHUy[LGRV�H�
UDGLFDLV�OLYUHV��UHODFLRQDGRV�j�H[SORVmR�R[LGDWLYD�H�PRUWH�FHOXODU��%HOO�	�0XOOHW��
������� R� TXH� SRGHULD� H[SOLFDU� VHXV� DOWRV� YDORUHV� GH� H[SUHVVmR� REWLGRV� QHVWD�
HVSpFLH�
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$�LQGXomR�VLVWrPLFD�GH�JHQHV�GR�WLSR�/2; WDPEpP�IRL�REVHUYDGD�QDV�GXDV�
HVSpFLHV�� SRUpP� GH� PRGR� FRQWUDVWDQWH� HP� UHODomR� j� H[SUHVVmR� ORFDO�� (P� 3��
WULIROLDWD� D�H[SUHVVmR� VLVWrPLFD�RFRUUHX� UDSLGDPHQWH��SRLV� DWLQJLX�XP�SLFR�QR�
SULPHLUR� WHPSR� GH� FROHWD�� GHFOLQDQGR� HP� VHJXLGD�� (P�&�� VXQNL�� D� H[SUHVVmR�
VLVWrPLFD�Vy�IRL�GHWHFWDGD�D�SDUWLU�GH����KRUDV�D�L���H�HP�PHQRU�LQWHQVLGDGH�GR�
TXH�HP�3��WULIROLDWD��TXH�DWLQJLX�YDORU�Pi[LPR�jV����KRUDV�D�L���)LJXUD������(P�
3��WULIROLDWD� D�H[SUHVVmR�VLVWrPLFD�GH�JHQHV�GR�WLSR�/2; IRL�PDLV�LQWHQVD�GR�TXH�
D�H[SUHVVmR�ORFDO�� LQGHSHQGHQWHPHQWH�GR� WHPSR�GH�FROHWD�GDV�DPRVWUDV��(P�&��
VXQNL�� D� H[SUHVVmR� ORFDO� DSUHVHQWRX� XP� SLFR� GH� LQGXomR� ��� KRUDV� D�L� FRP�
SRVWHULRU� GHFOtQLR�� $� H[SUHVVmR� VLVWrPLFD� IRL� SRXFR� SURQXQFLDGD�� VHQGR�
GHWHFWDGD�SHQDV����KRUDV�D�L���)LJXUD�����

),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�/2;
LQGX]LGD� SRU�3�� SDUDVLWLFD HP� 3�� WULIROLDWD� H� &�� VXQNL FRP� WUrV�
PHVHV�GH�LGDGH�
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������([SUHVVmR�GH�JHQHV�GR�WLSR�35��

$�H[SUHVVmR�GH�JHQHV�TXH�FRGLILFDP�SDUD�SURWHtQDV�DQWLPLFURELDQDV�GR�
WLSR� � ����JOXFDQDVHV�� XPD� SURWHtQD� 35� GR� JUXSR� ��� IRL� LQGX]LGD� SRU� 3��
SDUDVLWLFD� (VWD� H[SUHVVmR� IRL� GLIHUHQWH� HQWUH� RV� WHPSRV� H� ORFDLV� HVWXGDGRV��
SRUpP� DV� GXDV� HVSpFLHV� QmR� DSUHVHQWDUDP� GLIHUHQoDV� QR� SDGUmR� GH� H[SUHVVmR�
GHVWH�JHQH��QRV�WHPSRV�HVWXGDGRV��7DEHOD��$��)LJXUD�����

$� H[SUHVVmR� ORFDO� GH� JHQHV� GR� WLSR� 35���� QDV� GXDV� HVSpFLHV�� IRL�
REVHUYDGD� H� R� SDGUmR� HQFRQWUDGR� QmR� LQGLFD� TXDQGR� D� H[SUHVVmR� FRPHoD� RX�
DWLQJH�R�YDORU�Pi[LPR��PDV�DSHQDV�TXDQGR�D�H[SUHVVmR�Mi�HVWi�GHFOLQDQGR��(VWHV�
UHVXOWDGRV� QmR� FRLQFLGHP� FRP� RV� HQFRQWUDGRV� QD� OLWHUDWXUD�� XPD� YH]� TXH� p�
UHODWDGR�TXH�D�H[SUHVVmR�GH�JHQHV�GR�WLSR � ����JOXFDQDVHV�p�PDLV�UiSLGD�H�GH�
PDLRU�LQWHQVLGDGH�HP�LQWHUDo}HV�LQFRPSDWtYHLV��$QDQG�HW�DO����������QDV�TXDLV�R�
Pi[LPR�GH�LQGXomR�IRL�REVHUYDGR�HQWUH������KRUDV�D�L�

/DZUHQFH� H� FRODERUDGRUHV� ������� UHSRUWDUDP� TXH� DWLYLGDGH� GH�
*OXFDQDVH�IRL�REVHUYDGD�HP YiULRV�JHQyWLSRV�GH�WRPDWH�LQGX]LGRV�SRU�$OWHUQDULD�
VRODQL��2V�JHQyWLSRV� UHVLVWHQWHV�DSUHVHQWDUDP�PDLRU�DWLYLGDGH�GHVWD�HQ]LPD�GR�
TXH�JHQyWLSRV�VXVFHWtYHLV��$QiOLVHV�GH�:HVWHUQ�EORW UHYHODUDP�TXH�R�Q~PHUR�GH�
LVRIRUPDV� GH�*OXFDQDVHV� QRV� JHQyWLSRV� UHVLVWHQWHV� IRL�PDLRU�� LQGLFDQGR� TXH� D�
UHVLVWrQFLD� REVHUYDGD� SRGH� VHU� GHYLGD� D� XP� PDLRU� Q~PHUR� GH� HQ]LPDV� VH�
H[SUHVVDQGR��FRQWULEXLQGR�SDUD�PDLRU�DWLYLGDGH�H�PDLRU�HIHLWR�VREUH�R�SDWyJHQR��
'HSRLV�GH���GLDV�D�L���QHQKXPD�GLIHUHQoD�IRL�GHWHFWDGD�HP�IXQomR�GH�DWLYLGDGH�GH�
*OXFDQDVHV�HQWUH�RV�GRLV�JHQyWLSRV��LQGLFDQGR�TXH�R�JHQyWLSR�VXVFHWtYHO�WDPEpP�
SRVVXL�DOWD�DWLYLGDGH�GHVWD�HQ]LPD��SRUpP�D�UHVSRVWD�p�DWUDVDGD�

2�HVWXGR�GD�LQGXomR�VLVWrPLFD�GH�JHQHV�GR�WLSR�35�� HP�3��WULIROLDWD H�
&�� VXQNL� UHYHORX�TXH� HP�3�� WULIROLDWD��D�H[SUHVVmR� IRL�GHWHFWDGD�D�SDUWLU�GH����
KRUDV� D�L��� DWLQJLQGR� XP� YDORU�Pi[LPR� ��� KRUDV� D�L��� (QTXDQWR� TXH� VRPHQWH� D�
SDUWLU�GH����KRUDV�D�L��HP�&��VXQNL D�H[SUHVVmR�IRL�GHWHFWDGD�H�RV�YDORUHV�REWLGRV��
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PHQRUHV��)LJXUD������9DQ�/RRQ�	�9DQ�6WULHQ��������WDPEpP�GHPRQVWUDUDP�TXH�
JHQHV�GR�WLSR�35�� SRVVXHP�H[SUHVVmR�VLVWrPLFD�H�HVWD�p�PDLRU�H�PDLV�UiSLGD�HP�
FXOWLYDUHV�UHVLVWHQWHV�GR�TXH�HP�VXVFHWtYHLV�

),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�35��
LQGX]LGD� SRU� 3�� SDUDVLWLFD HP� 3�� WULIROLDWD� H� &�� VXQNL FRP� WUrV�
PHVHV�GH�LGDGH�

������([SUHVVmR�GH�JHQHV�GR�WLSR�35��

*HQHV� GR� WLSR�35���� TXH� FRGLILFDP� SURWHtQDV� DQWLPLFURELDQDV� GR� WLSR�
2VPRWLQDV��XPD�SURWHtQD�35�GR�JUXSR����IRUDP�LQGX]LGRV�SRU�3��SDUDVLWLFD�QDV�
GXDV�HVSpFLHV�HVWXGDGDV�QHVWH�H[SHULPHQWR��2�SDGUmR�GH�H[SUHVVmR�HQFRQWUDGR�
IRL� GLIHUHQWH� H� QmR� FRLQFLGHQWHV� HQWUH� DV� HVSpFLHV�� WHPSR� H� ORFDO� GH� H[SUHVVmR�
�7DEHOD��$��

(P�3��WULIROLDWD� D�LQGXomR�ORFDO�GH�JHQHV�GR�WLSR�35�� IRL�REVHUYDGD�QR�
SULPHLUR�WHPSR�GH�FROHWD��QR�TXDO�DWLQJH�YDORU�Pi[LPR��FRP�SRVWHULRU�GHFOtQLR��
(VWH� IDWR� HYLGHQFLD� TXH�� SDUD� HVWD� VLWXDomR�� R� WHPSR� GH� FROHWD� HVFROKLGR� QmR�
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SHUPLWLX�YHULILFDU�D�SDUWLU�GH�TXH�PRPHQWR�RFRUUHX�j�LQGXomR�GHVWH�JHQH�HP�3��
WULIROLDWD��(P� UHODomR�j�&��VXQNL�� D�H[SUHVVmR� ORFDO� IRL� LQGX]LGD�D�SDUWLU�GH����
KRUDV�D�L���DWLQJLQGR�XP�YDORU�Pi[LPR�jV����KRUDV�D�L��1mR�IRL�SRVVtYHO�REVHUYDU�
TXDQGR�D�H[SUHVVmR�FRPHoRX�D�GHFOLQDU��)LJXUD�����

$�LQGXomR�QD�H[SUHVVmR�VLVWrPLFD�GH�JHQHV�GR�WLSR�35�� IRL�REVHUYDGD�
QDV�GXDV�HVSpFLHV�VHQGR�TXH�HP�3��WULIROLDWD DWLQJH�R�Pi[LPR�HP����KRUDV�D�L��H�
HP�&��VXQNL��DSHQDV����KRUDV�D�L��$�GHPRQVWUDomR�GH�TXH�D�H[SUHVVmR�GH�JHQHV�
35�� p� PDLV� UiSLGD� H� GH� LQWHQVLGDGH� PDLRU� HP� SODQWDV� UHVLVWHQWHV�� TXDQGR�
FRPSDUDGDV�FRP�SODQWDV�VXVFHWtYHLV� Mi� IRL� UHODWDGD�DQWHULRUPHQWH� �:DUG�HW�DO���
������0RUULV�HW�DO���������9OHHVKRXZHUV�HW�DO���������6FKHQN�HW�DO���������

),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�35��
LQGX]LGD� SRU�3�� SDUDVLWLFD HP� 3�� WULIROLDWD� H� &�� VXQNL FRP� WUrV�
PHVHV�GH�LGDGH�

(P�JHUDO��D�H[SUHVVmR�GRV�JHQHV�HVWXGDGRV�LQGX]LGRV�SRU�3��SDUDVLWLFD�
IRL�PDLRU�H�PDLV�UiSLGD�HP�3�� WULIROLDWD GR�TXH�HP�&��VXQNL�� WDQWR�QR� ORFDO�GH�
FRQWDWR� FRP�R� SDWyJHQR�TXDQWR� VLVWrPLFD�� FRP�H[FHomR�GD� H[SUHVVmR� ORFDO�GH�
/2;�H 35����$�H[SUHVVmR�ORFDO�WDPEpP�IRL�PDLV�UiSLGD�H�HP�PDLRU�LQWHQVLGDGH�
TXDQGR�FRPSDUDGD�FRP�D�H[SUHVVmR�VLVWrPLFD��H[FHWR�SDUD�JHQHV�GR� WLSR�/2;�

�
�
�
�
�
�
�

�� �� �� ��
7HPSR�DSyV�LQRFXODomR

4X
DQ

WLIL
FD

om
R�U

HOD
WLY

D��
YH

]H
V�

/RFDO�7ULIROLDWD
/RFDO�6XQNL
6LVWrPLFD�7ULIROLDWD
6LVWrPLFD�6XQNL



70

HP�3��WULIROLDWD��(VWHV�GDGRV�FRUURERUDP�FRP�RV�HQFRQWUDGRV�QD�OLWHUDWXUD��TXH�
PRVWUDP�TXH�D�H[SUHVVmR�GH�JHQHV�GH�GHIHVD�HP�LQWHUDo}HV�LQFRPSDWtYHLV�p�PDLV�
UiSLGD�H�GH�PDLRU�LQWHQVLGDGH�GR�TXH�HP�LQWHUDo}HV�FRPSDWtYHLV��9HURQHVL�HW�DO���
������ 0RUULV� HW� DO��� ������ -DOORXO� HW� DO��� ������ 6DVDNL� HW� DO��� ������ H� TXH� D�
H[SUHVVmR� ORFDO� WDPEpP�p�PDLV�UiSLGD�H�HP�PDLRU� LQWHQVLGDGH�TXH�D�VLVWrPLFD�
�6FKHQN�HW�DO���������

2�WLPH�FRXUVH HVFROKLGR�SDUD�HVWXGDU�D�H[SUHVVmR�GHVWHV�JHQHV�IRL�PDLV�
DGHTXDGR�SDUD�R�HVWXGR�GD�H[SUHVVmR�VLVWrPLFD�GR�TXH�GD�ORFDO��SULQFLSDOPHQWH�
HP 3�� WULIROLDWD��QD�TXDO��SDUD�D�PDLRULD�GRV�JHQHV�HVWXGDGRV��QmR�IRL�SRVVtYHO�
GHWHFWDU� TXDQGR� D� H[SUHVVmR� LQLFLD�� DWLQJH� XP� YDORU� Pi[LPR� H� GHFOLQD�� ,VWR�
SRUTXH� HVSHFXOD�VH� TXH� D� H[SUHVVmR� GH� JHQHV�GH�GHIHVD� HP�SODQWDV� UHVLVWHQWHV�
GHYD�RFRUUHU�UDSLGDPHQWH��ORJR�DSyV�R�FRQWDWR�FRP�R�SDWyJHQR�

*HQHV� GR� WLSR� 35�� H� 35��� QmR� IRUDP� H[SUHVVRV� GH� PDQHLUD�
FRRUGHQDGD��RX�VHMD��VLPXOWDQHDPHQWH��)UHT�HQWHPHWH�WHP�VLGR�UHSRUWDGR�TXH�R�
DF~PXOR� GH� SURWHtQDV� *OXFDQDVHV� H� 4XLWLQDVHV� RFRUUH� VLPXOWDQHDPHQWH�� HP�
PXLWDV�SODQWDV��DSUHVHQWDQGR�DWLYLGDGH�VLQHUJtVWLFD��0DXFK��HW�DO���������=KX�HW�
DO��� ������ 7RUQHUR� HW� DO�� ������� 9OHHVKRXZHUV� H� FRODERUDGRUHV� �������
GHPRVWUDUDP�TXH�D�DXVrQFLD�GH�UHJXODomR�FRRUGHQDGD�HQWUH�GLIHUHQWHV�JHQHV�35
IRL�REVHUYDGD�HP�VRODQiFHDV�

����([SUHVVmR�GLIHUHQFLDO�GH�JHQHV�GH�GHIHVD�LQGX]LGRV�HP�SODQWDV�GH�FLWURV�
SRU�IHULPHQWR�

1R� PpWRGR� GH� LQRFXODomR� GDV� SODQWDV� FRP� 3�� SDUDVLWLFD XVDGR� QHVWH�
WUDEDOKR�p�QHFHVViULR�UHDOL]DU�XP�IHULPHQWR�QR�ORFDO�GD�LQRFXODomR�SDUD�IDFLOLWDU�
R� FRQWDWR� GR� SDWyJHQR� FRP� D� SODQWD�� 'H� PRGR� JHUDO�� R� IHULPHQWR� LQGX]� D�
H[SUHVVmR�GRV�JHQHV�HVWXGDGRV��*DUGQHU���������3DUD�YHULILFDU�VH�HOHV�HVWDYDP�
VHQGR� HOLFLDGRV� SHOR� IHULPHQWR� SURYRFDGR� SHOR� PpWRGR� GH� LQRFXODomR�� D�
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TXDQWLILFDomR�UHODWLYD�GD�H[SUHVVmR�GHVWHV�JHQHV�IRL�FDOFXODGD�HP�SODQWDV�HP�TXH�
DSHQDV�R�IHULPHQWR�IRL�UHDOL]DGR��XVDQGR�FRPR�FDOLEUDGRU�SODQWDV�TXH�QmR�IRUDP�
VXEPHWLGDV�DR�IHULPHQWR�QHP�IRUDP�FRORFDGDV�HP�FRQWDWR�FRP�R�SDWyJHQR��

$� H[SUHVVmR� GH� JHQHV� GR� WLSR� 3$/ IRL� GLIHUHQWH� QDV� GXDV� HVSpFLHV� H�
WHPSRV�HVWXGDGRV��QmR�GLIHULQGR�HP�UHODomR�DR�ORFDO�GH�H[SUHVVmR��7DEHOD��$���
$�LQGXomR�ORFDO�GD�H[SUHVVmR�GH�JHQHV�GR�WLSR�3$/ Vy�IRL�YHULILFDGD�HP�SODQWDV�
GH�3�� WULIROLDWD HP� WRGRV�RV� WHPSRV�GH�FROHWD� �)LJXUD������ HQTXDQWR�D� LQGXomR�
VLVWrPLFD� IRL� REVHUYDGD� QDV� GXDV� HVSpFLHV�� FRP� QtYHO� GH� H[SUHVVmR� VLPLODU��$�
H[SUHVVmR�Pi[LPD�IRL�GHWHFWDGD����KRUDV�D�L���)LJXUD�����

$�LQGXomR�QD�H[SUHVVmR�GH�JHQHV�GR�WLSR�32; HOLFLDGD�SRU�IHULPHQWR�IRL�
GLIHUHQWH� QDV� GXDV� HVSpFLHV� HVWXGDGDV� �7DEHOD� �$��� 3�� WULIROLDWD DSUHVHQWRX��
PDLRUHV�YDORUHV�GH�H[SUHVVmR�HP�WRGRV�RV� WHPSRV�GH�FROHWD�HVWXGDGRV��TXDQGR�
FRPSDUDGD�FRP�&��VXQNL� VHQGR�TXH�D�H[SUHVVmR�IRL�GLIHUHQWH�HQWUH�RV�WHPSRV�H�
ORFDLV�HVWXGDGRV �)LJXUD�����

),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�3$/
LQGX]LGD�SRU�IHULPHQWR�HP�3��WULIROLDWD�H�&��VXQNL��FRP�WUrV�PHVHV�
GH�LGDGH�
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),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�32;
LQGX]LGD�SRU�IHULPHQWR�HP�3��WULIROLDWD�H�&��VXQNL��FRP�WUrV�PHVHV�
GH�LGDGH�

$�H[SUHVVmR�GH�JHQHV�GR� WLSR�/2;�QmR�IRL�GHWHFWDGD�HP�SODQWDV�GH�&��
VXQNL��QD�TXDO�R�IHULPHQWR�QmR�IRL�UHDOL]DGR��3RVVLYHOPHQWH��JHQHV�GR�WLSR�/2;�
QmR�HVWHMDP�VHQGR�FRQVWLWXWLYDPHQWH�H[SUHVVRV�QHVWDV�SODQWDV��(VWD�DXVrQFLD�GH�
H[SUHVVmR� FRQVWLWXWLYD� GH� JHQHV� GR� WLSR� /2; WHP� VLGR� HQFRQWUDGD� HP� RXWUDV�
SODQWDV� �9HURQHVL� HW� DO��� ������ -DOORXO� HW� DO��� ������� $VVLP�� QmR� IRL� SRVVtYHO�
FDOFXODU� R� HIHLWR� GR� IHULPHQWR� QD� LQGXomR� ORFDO� GHVWH� JHQH� HP�&�VXQNL�� QHP�
UHDOL]DU�D�DQiOLVH�GH�YDULkQFLD��(P�3��WULIROLDWD��KRXYH�LQGXomR�ORFDO�GH�JHQHV�GR�
WLSR�/2; HP�WRGRV�RV�WHPSRV�HVWXGDGRV��LQGLFDQGR�TXH�HVWD�HVSpFLH�UHVSRQGH�DR�
HIHLWR�GR�IHULPHQWR�H[SUHVVDQGR�HVWH�JHQH �)LJXUD�����
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),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�/2;
LQGX]LGD�SRU�IHULPHQWR�HP�3��WULIROLDWD�H&��VXQNL��FRP�WUrV�PHVHV�
GH�LGDGH�

$SHVDU�GH�D�H[SUHVVmR�ORFDO�GH�JHQHV�GR�WLSR�/2; QmR�WHU�VLGR�GHWHFWDGD�
HP�&��VXQNL��KRXYH�LQGXomR�QD�H[SUHVVmR�VLVWrPLFD����KRUDV�D�L��(P�3��WULIROLDWD
RFRUUHX� R� FRQWUiULR�� QR� SULPHLUR� WHPSR� GH� FROHWD� QmR� KRXYH� LQGXomR� QD�
H[SUHVVmR�GH�JHQHV�GR�WLSR�/2;��D�TXDO�Vy�IRL�GHWHFWDGD�D�SDUWLU�GH����KRUDV�D�L��
�)LJXUD�����

$� LQGXomR� QD� H[SUHVVmR� ORFDO� GH� JHQHV� GR� WLSR� 35��� HOLFLDGD� SRU�
IHULPHQWR�IRL�YHULILFDGD�QDV�GXDV�HVSpFLHV�HVWXGDGDV��(P�3��WULIROLDWD� D�LQGXomR�
QD� H[SUHVVmR� GH� JHQHV� GR� WLSR� 35��� JHURX� YDORUHV� GH� H[SUHVVmR� PDLRUHV� HP�
WRGRV� RV� WHPSRV� GH� FROHWD� HVWXGDGRV�� TXDQGR� FRPSDUDGRV� FRP�RV� GH�&�� VXQNL
�)LJXUD������SRUpP�HVWD�GLIHUHQoD�QmR�IRL�HVWDWLVWLFDPHQWH�VLJQLILFDWLYD��7DEHOD�
�$��� 2V� YDORUHV� GH� H[SUHVVmR� QRV� WHPSRV� GH� FROHWD� H� ORFDO� HVWXGDGRV� IRUDP�
GLIHUHQWHV��$� LQGXomR� VLVWrPLFD�GH�JHQHV�GR� WLSR�35�� IRL�YHULILFDGD�QDV�GXDV�
HVSpFLHV� H� R� SDGUmR� GD� H[SUHVVmR� IRL� VLPLODU� DR� GRV� ORFDLV� HVWXGDGRV�� VHQGR�D�
H[SUHVVmR�Pi[LPD�GHWHFWDGD����KRUDV�D�L���)LJXUD������
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),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�35��
LQGX]LGD�SRU�IHULPHQWR�HP�3��WULIROLDWD�H�&��VXQNL��FRP�WUrV�PHVHV�
GH�LGDGH�

*HQHV�GR� WLSR�35�� WLYHUDP�H[SUHVVmR�ORFDO�HOLFLDGD�SRU�IHULPHQWR�QDV�
GXDV�HVSpFLHV�HVWXGDGDV��9DORUHV�PDLRUHV�GH�H[SUHVVmR�IRUDP�REVHUYDGRV�HP�3��
WULIROLDWD ���� ��� H� ��� KRUDV� D�L��� HVWDWLVWLFDPHQWH� GLIHUHQWHV HQWUH� VL�� TXDQGR�
FRPSDUDGRV�FRP�RV�GH�&��VXQNL��)LJXUD������$�LQGXomR�VLVWrPLFD�IRL�REVHUYDGD�
DSHQDV� QR� SULPHLUR� WHPSR� GH� FROHWD� HP�&�� VXQNL� HQTXDQWR� HP�3�� WULIROLDWD D�
H[SUHVVmR� IRL� GHWHFWDGD� HP� WRGRV�RV� WHPSRV�� FRP�H[SUHVVmR�Pi[LPD����KRUDV�
D�L���)LJXUD������
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),*85$�����&RPSDUDomR�GD�H[SUHVVmR�ORFDO�H�VLVWrPLFD�GH�JHQHV�GR�WLSR�35��
LQGX]LGD�SRU�IHULPHQWR�HP�3��WULIROLDWD�H�WDQJHULQD�6XQNL��FRP�WUrV�
PHVHV�GH�LGDGH�

'H� PRGR� JHUDO�� RV� YDORUHV� GH� H[SUHVVmR� GHWHFWDGRV� HP� 3�� WULIROLDWD
HOLFLDGRV� SRU� IHULPHQWR� IRUDP� GH� PDJQLWXGH� PDLRU� GR� TXH� DTXHOHV� REWLGRV�
TXDQGR�D�H[SUHVVmR�JrQLFD�IRL�LQGX]LGD�SRU�3��SDUDVLWLFD��(VWD�p�XPD�HYLGrQFLD�
GH� TXH� D� LQGXomR� QD� UHVLVWrQFLD� GH� 3�� WULIROLDWD SRGHULD� HVWDU� UHODFLRQDGD� DR�
IHULPHQWR� SURGX]LGR� SHOR� RRPLFHWR�� SDUD� LQIHFWDU� D� SODQWD� �KLSyWHVH� QmR�
FRPSURYDGD���RX�SRU�RXWURV�FDXVDGRV�GXUDQWH�R�PDQHMR�
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��&21&/86®(6

�� 2�LQtFLR�H�RV�YDORUHV�Pi[LPRV�GD�H[SUHVVmR�ORFDO�GD�PDLRULD�GRV�JHQHV�
HVWXGDGRV� HP� 3RQFLUXV� WULIROLDWD QmR� VmR� GHWHFWDGRV� QRV� WHPSRV�
DQDOLVDGRV�QHVWH�WUDEDOKR�

�� 3RQFLUXV�WULIROLDWD��LQGX]LGR�SRU 3K\WRSKWKRUD�SDUDVLWLFD��H[SUHVVD�XP�
SDGUmR� GH� JHQHV� GH� GHIHVD� FDUDFWHUtVWLFRV� GH� XPD� SODQWD� UHVLVWHQWH��
GXUDQWH�LQWHUDomR�LQFRPSDWtYHO��QDV�FRQGLo}HV�HVWXGDGDV�

�� &LWUXV� VXQNL�� LQGX]LGR�SRU 3��SDUDVLWLFD��H[SUHVVD�XP�SDGUmR�GH�JHQHV�
GH� GHIHVD� FDUDFWHUtVWLFRV� GH� XPD� SODQWD� VXVFHWtYHO� GXUDQWH� LQWHUDomR�
FRPSDWtYHO��QDV�FRQGLo}HV�HVWXGDGDV�

�� 'H� PRGR� JHUDO�� D� H[SUHVVmR� GRV� JHQHV� HVWXGDGRV�� WDQWR� ORFDO� TXDQWR�
VLVWrPLFD�� p�PDLV� UiSLGD� H�PDLV� LQWHQVD� HP�3�� WULIROLDWD GR�TXH�HP�&��
VXQNL��H[FHWR�SDUD�D�H[SUHVVmR�ORFDO�GH�JHQHV�GR�WLSR�/2;�H 35���

�� 'H�PRGR�JHUDO��D�H[SUHVVmR�ORFDO�p�PDLV�UiSLGD�H�GH�PDLRU�LQWHQVLGDGH�
GR� TXH� D� H[SUHVVmR� VLVWrPLFD�� H[FHWR� SDUD� D� H[SUHVVmR� VLVWrPLFD� GH�
JHQHV�GR�WLSR�/2; HP�3��WULIROLDWD�

�� 2� IHULPHQWR� UHDOL]DGR� QDV� SODQWDV�� QR� PRPHQWR� GD� LQRFXODomR� GR�
RRPLFHWR�� LQGX]� XP� DOWR� QtYHO� GH� H[SUHVVmR� GD� PDLRULD� GRV� JHQHV�
HVWXGDGRV�� H[FHWR� SDUD� JHQHV� GR� WLSR� 32;�� SULQFLSDOPHQWH� HP� 3��
WULIROLDWD�
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�� $� SUHVHQoD� GR� SDWyJHQR� 3�� SDUDVLWLFD� SRWHQFLDOL]D� R� SDGUmR� GH�
H[SUHVVmR� GRV� JHQHV� HVWXGDGRV�� QDV� GXDV� HVSpFLHV�� GH� IRUPD�
VLJQLILFDWLYD��H[FHWR�SDUD�JHQHV�GR�WLSR�32;�

�� 3�� WULIROLDWD DSUHVHQWD� HOHYDGRV� QtYHLV� FRQVWLWXWLYRV� GH� JHQHV� 6$5��
FDUDFWHUtVWLFRV� GH� LPXQLGDGH� LQDWD�� RV� TXDLV� VmR� DLQGD� PDLRUHV� DSyV�
LQGXomR�ORFDO�H�VLVWrPLFD�SRU�3��SDUDVLWLFD� QDV�FRQGLo}HV�HVWXGDGDV�

�� $� WpFQLFD�GH�57�T3&5�p�HILFLHQWH�HP�GHWHFWDU�D�H[SUHVVmR�GLIHUHQFLDO�
GRV� JHQHV� GH� GHIHVD� GH� FLWURV� HVWXGDGRV� QDV� FRQGLo}HV� GHVWH� WUDEDOKR��
3$/��32;��/2;��35���H 35����H�RV�GDGRV�JHUDGRV�VmR�FRQILiYHLV�

��� $V�DPRVWUDV�SRRO��IRUPDGDV�SHOD�PLVWXUD�GH�51$PV�GH�WUrV�UHSHWLo}HV�
ELROyJLFDV�� SRGHP� VHU� XVDGDV� SDUD� UHSUHVHQWDU� DV� WUrV� UHSHWLo}HV�
ELROyJLFDV�QHVWH�H[SHULPHQWR�
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$1$1'��$���=+28��7���75,&.��+�1���*,//��%�6���%2&.86��:��
187+8.5,6+1$1��6�0JUHHQKRXVH�DQG�ILHOG�WHVWLQJ�RI�WUDQVJHQLF�ZKHDW�
SODQWV�VWDEO\�H[SUHVVLQJ�JHQHV�IRU�WKDXPDWLQ�OLNH�SURWHLQ��FKLWLQDVH�DQG�
JOXFDQDVH�DJDLQVW�)XVDULXP�JUDPLQHDUXP� -RXUQDO�RI�([SHULPHQWDO�%RWDQ\��
&DPEULGJH��Y�����Q������S����� ± ���������� ����������������
%(//��(���08//(7��-��(��&KDUDFWHUL]DWLRQ�RI�DQ�$UDELGRSVLV�/LSR[\JHQDVH
*HQH�5HVSRQVLYH�WR�0HWK\O�-DVPRQDWH�DQG�:RXQGLQJ� 3ODQW�3K\VLRORJ\��
5RFNYLOOH��Y�������Q�����S�������������'HF��������
*$5'1(5��+��:���5HFHQW�LQYHVWLJDWLRQV�LQWR�WKH�OLSR[\JHQDVH�SDWKZD\�RI�
SODQWV��%LRFKHP�%LRSK\V�$FWD��$PVWHUGDP��Y��������Q�����S�����������-XO\�
������
-$//28/��$���0217,//(7��-��/���$66,*%(76e��.���$*1(/��-��3���
'(/$112<��(���75,$17$3+</,'Ê6��&���'$1,(/��-��)���0$50(<��3���
*(,*(5��-��3���1,&2/(��0���/LSLG�SHUR[LGDWLRQ�LQ�FRWWRQ��;DQWKRPRQDV
LQWHUDFWLRQV�DQG�WKH�UROH�RI�OLSR[\JHQDVHV�GXULQJ�WKH�K\SHUVHQVLWLYH�UHDFWLRQ��
7KH�3ODQW�-RXUQDO� 2[IRUG��Y������Q�����S��������2FW��������
.2+/(5��$���6&+:,1'/,1*��6���&215$7+��8��%HQ]RWKLDGLD]ROH�LQGXFHG��
SULPLQJ�RI�SRWHQWLDWHG�UHVSRQVHV�WR�SDWKRJHQ�LQIHFWLRQ��ZRXGLQJ��DQG�LQILOWUDWLR��
RI�ZDWHU�LQWR�OHDYHV�UHTXLUHV�WKH�135,�1,0, JHQH�LQ�$UDELGRSVLV��3ODQW�
3K\VLRORJ\��5RFNYLOOH��Y�������Q�����S�������������0DU��������
/$:5(1&(��&��%���-2267(1��0��+� $��-���78=81��6���'LIIHUHQWLDO�LQGXFWLRQ�
RI�SDWKRJHQHVLV�UHODWHG�SURWHLQV�LQ�WRPDWR�E\�$OWHUQDULD�VRODQL DQG�WKH�
DVVRFLDWLRQ�RI�D�EDVLF�FKLWLQDVH�LVR]\PH�ZLWK�UHVLVWDQFH��3K\VLRORJLFDO�DQG�
0ROHFXODU�3ODQW�3DWKRORJ\��/RQGRQ��Y������Q�����S�����������-XQH�������
0$8&+��)���0$8&+�0$1,��%���%2//(5��7��$QWLIXQJDO�K\GURODVHV�LQ�SHD�
WLVVXH��3ODQW�3K\VLRORJ\��5RFNYLOOH��Y������Q�����S�����������1RY��������
0255,6��6��:���9(5122,-��%���7,7$7$51��6���67$5(77��0���7+20$6��
6���:,/76(��&��&���)5('(5,.6(1��5��$���%+$1'+8)$/&.��$���
+8/%(57��6���8.1(6��6��,QGXFHG�5HVLVWDQFH�5HVSRQVHV�LQ�0DL]H��0ROHFXODU�
3ODQW�0LFUREH�,QWHUDFWLRQ��2[IRUG��Y������Q�����S�����������-XO\�������
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6$6$.,��.���,:$,��7���+,5$*$��6���.852'$��.���6(2��6���0,768+$5$��
,���0,<$6$.$��$���,:$12��0���,72��+���0$768,��+���2+$6+,��<�� 7HQ�
5LFH�SHUR[LGDVHV�UHGXQGDQWO\��UHVSRQG�WR�PXOWLSOH�VWUHVVHV�LQFOXGLQJ�LQIHFWLRQ�
ZLWK��ULFH�EODVW�IXQJXV��3ODQW�&HOO�3K\VLRORJ\��2[IRUG��Y������Q������S�������
������2FW��������
6&+(1.��3��0���.$=$1��.���0$11(56��-��0���$1'(5621��-��3���
6,03621��5��6���:,/621��,��:���620(59,//(��6��&���0$&/($1��'��-���
6\VWHPLF�JHQH�H[SUHVVLRQ�LQ�$UDELGRSVLV�WKDOLDQD GXULQJ�DQ�LQFRPSDWLEOH�
LQWHUDFWLRQ�ZLWK�$OWHUQDULD�EUDVVLFLFROD��3ODQW�3K\VLRORJ\��5RFNYLOOH��Y�������Q��
���S������������-XQH�������
6,9,(52��$��$YDOLDomR�GH�0pWRGRV�GH�,QRFXODomR�GH�3K\WRSKWKRUD�
SDUDVLWLFD�H�PDSHDPHQWR�GH�47/V�GH�UHVLVWrQFLD�HP�KtEULGRV�GH�&LWUXV�VXQNL�
H�3RQFLUXV�WULIROLDWD j�JRPRVH� �����������S��7HVH��'RXWRUDGR�HP�3URWHomR�GH�
3ODQWDV��± 8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�³-~OLR�GH�0HVTXLWD�)LOKR´��)DFXOGDGH�
GH�&LrQFLDV�$JURQ{PLFDV��%RWXFDWX��
67$1'1(.��0��-���%8&+(1$8(5��+��,QKLELWLRQ�RI�SKHQ\ODODQLQH�DPPRQLD�
O\DVH�VXSUHVVHV�WKH�UHVLVWDQFH�LQGXFHG�E\�EHQ]RWKLDGLD]ROH�LQ�ZKHDW�WR�%OXPHULD�
JUDPLQLV I��VS��WULWLFL 3K\VLRORJLFDO�DQG�0ROHFXODU�3ODQW�3DWKRORJ\��/RQGRQ��
Y������Q�����S���������-XO\�������
7251(52��3���*$'($��-���&21(-(52��9���9(5$��3��7ZR�35���JHQHV�IURP�
WRPDWR�DUH�GLIIHUHQWLDOO\�UHJXODWHG�DQG�UHYHDO�D�QRYHO�PRGH�RI�H[SUHVVLRQ�IRU�D�
SDWKRJHQHVLV�UHODWHG�JHQHV�GXULQJ�WKH�K\SHUVHQVLWLYH�UHVSRQVH�DQG�GHYHORSPHQW��
0ROHFXODU�3ODQW�0LFUREH�,QWHUDFWLRQV��6W��3DXO��Y������Q�����S�����������-XO\�
������
9$1�/221��/��&���9$1�675,(1��(��$��7KH�IDPLOLHV�RI�SDWKRJHQHVLV�UHODWHG�
SURWHLQV��WKHLU�DFWLYLWLHV��DQG�FRPSDUDWLYH�DQDO\VLV�RI�35���W\SH�SURWHLQV��
3K\VLRORJLFDO�DQG�0ROHFXODU�3ODQW�3DWKRORJ\��2[IRUG��Y������Q�����S���������
������
9e521(6,��&���5,&.$8(5��0���)2851,(5��-���328e1$7��0��/���
(648(55e�78*$<e��0��7���/LSR[\JHQDVH�*HQH�([SUHVVLRQ�LQ�WKH�WREDFFR�
3K\WRSKWKRUD�SDUDVLWLFD�QLFRWLDQDH LQWHUDFWLRQ��3ODQW�3K\VLRORJ\��5RFNYLOOH��Y��
�����Q�����S������������1RY��������
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9/((6+28:(56��9��*��$��$���9$1�22,-(:((57��:���*29(56��)���
.$0281��6���&2/21��/��7��'RHV�EDVDO�35 JHQH�H[SUHVVLRQ�LQ�6RODQXP�
HVSHFLHV�FRQWULEXWH�WR QRQ�VSHFLILF�UHVLVWDQFH�WR�3K\WRSKWKRUD�LQIHVWDQV"�
3K\VLRORJLFDO�DQG�0ROHFXODU�3ODQW�3DWKRORJ\� /RQGRQ��Y������Q�����S���������
-XO\�������
:$5'��(��5���8.1(6��6��-���:,//,$06��6��&���',1&+(5��6��6���
:,('(5+2/'��'��/���$/(;$1'(5��'��&���$+/�*2<��3���0(75$8;��-��
3���5<$/6��-��$��&RRUGLQDWH�JHQH�DFWLYLW\�LQ�UHVSRQVH�WR�DJHQWV�WKDW�LQGXFHG�
V\VWHPLF�DFTXLUHG�UHVLVWDQFH��7KH�3ODQW�&HOO��5RFNYLOOH��Y�����Q������S�������
������2FW��������
=+8��%���&+(1��7��+��+���/,��3��+���=+8��%��/��$QDO\VLV�RI�ODWH�EOLJKW�GLVHDVH�
UHVLVWDQFH�DQG�IUHH]LQJ�WROHUDQFH�LQ�WUDQVJHQLF�SRWDWR�SODQWV�H[SUHVVLQJ�VHQVH�
DQG�DQWLVHQVH�JHQHV�IRU�DQ�RVPRWLQ�OLNH�SURWHLQ��3ODQWD��%HUOLQ��Y�������Q�����S��
������������
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$�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR�WLSR�35�SRGH�VHU�
XVDGD�SDUD�PRQLWRUDU�D�UHVLVWrQFLD�GH�FLWURV�D�3K\WRSKWKRUD�

SDUDVLWLFD "
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7(,;(,5$�� -��(��&��$�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR� WLSR�35�SRGH�VHU�
XVDGD� SDUD� PRQLWRUDU� D� UHVLVWrQFLD� GH� FLWURV� D� 3K\WRSKWKRUD� SDUDVLWLFD"�
������ 'LVVHUWDomR� �0HVWUDGR� HP� $JURQRPLD�*HQpWLFD� H� 0HOKRUDPHQWR� GH�
3ODQWDV��± 8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV�0*�


$� UHVLVWrQFLD� VLVWrPLFD� DGTXLULGD� �6$5�� RFRUUH� HP� YiULDV� HVSpFLHV� GH�
SODQWDV�H�HVWi�DVVRFLDGD�j�H[SUHVVmR�GH�DOJXQV JHQHV�PDUFDGRUHV��GHQRPLQDGRV�
JHQHV�6$5� (QWUH�RV�JHQHV�6$5�HVWmR� LQFOXtGRV�JHQHV�TXH�FRGLILFDP�SURWHtQDV�
35��RV�TXDLV�RFRUUHP�HP�IDPtOLDV�PXOWLJrQLFDV�HP�PXLWDV�SODQWDV��$OWRV�QtYHLV�
GH�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR�WLSR�35���H�35�� WrP�VLGR�FRUUHODFLRQDGRV�
FRP� D� UHVLVWrQFLD� GH� SODQWDV� D� SDWyJHQRV�� VHQGR� HVWH� ~OWLPR� IUHTXHQWHPHQWH�
DVVRFLDGR�FRP�D� UHVLVWrQFLD� D�3K\WRSKWKRUD VSS��2�REMHWLYR�GHVWH� WUDEDOKR� IRL�
TXDQWLILFDU�R�QtYHO�GH�H[SUHVVmR�EDVDO�GH�JHQHV�GR�WLSR�35�� H�35�� HP�SODQWDV�
GH� FLWURV� UHVLVWHQWHV� D� 3�� SDUDVLWLFD�� 3�� WULIROLDWD�� HP� SODQWDV� VXVFHWtYHLV�� &��
VXQNL� H�HP�KtEULGRV�&��VXQNL [�3��WULIROLDWD� FRP�GLIHUHQWHV�QtYHLV�GH�UHVLVWrQFLD��
DWUDYpV�GH�57�3&5�TXDQWLWDWLYR�HP�WHPSR�UHDO��$�SUHVHQoD�GH�JHQHV�35���H�35�
� QR�JHQRPD�GH�3��WULIROLDWD H�&��VXQNL IRL�FRQILUPDGD�SRU�DQiOLVH�GH�6RXWKHUQ�
EORW�� 2V� YiULRV� VLQDLV� GH� KLEULGL]DomR� UHYHODGRV� VmR� LQGLFDWLYRV� GD� RFRUUrQFLD�
GHVWHV�JHQHV�FRPR�IDPtOLDV�PXOWLJrQLFDV�QR�JHQRPD�GHVWDV�HVSpFLHV��2�DOWR�QtYHO�
GH�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR�WLSR 35�� QHVWDV�SODQWDV�IRL�DVVRFLDGR�FRP�
D�UHVLVWrQFLD�GH�FLWURV�D�3��SDUDVLWLFD��3RUWDQWR��RV�QtYHLV�EDVDLV�GH�JHQHV�35���
SRGHULDP�IXQFLRQDU�FRPR�ELRPDUFDGRUHV�SDUD�PRQLWRUDU�D�UHVLVWrQFLD�GH�FLWURV�D�
3�� SDUDVLWLFD QD� VHOHomR� GH� PDWHULDLV� SURPLVVRUHV� HP� SURJUDPDV� GH�
PHOKRUDPHQWR�GH�FLWURV�


 &RPLWr� 2ULHQWDGRU�� 'U�� /XFLDQR�9LOHOD� 3DLYD�± 8)/$� �2ULHQWDGRU��� 'UD��0DJQyOLD�
$UD~MR�&DPSRV��&R�2ULHQWDGRUD��± 5'�&HQWUR�$37$�&LWURV�6\OYLR�0RUHLUD�/&%0�±
8)/$�
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7(,;(,5$��-��(��&��&DQ�WKH�FRQVWLWXWLYH�H[SUHVVLRQ�RI�35�OLNH�JHQHV�EH�XVHG�
WR� PRQLWRU� FLWUXV� UHVLVWDQFH� WR�3K\WRSKWKRUD� SDUDVLWLFD"� ������ 'LVVHUWDomR�
�0HVWUDGR�HP�$JURQRPLD�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��± 8QLYHUVLGDGH�
)HGHUDO�GH�/DYUDV��/DYUDV�0*�


6\VWHPLF� DFTXLUHG� UHVLVWDQFH� RFFXUU� LQ� PDQ\� SODQW� VSHFLHV� DQG� DUH�
DVVRFLDWHG� WR� WKH� HS[UHVVLRQ� RI� PDUNHU� JHQHV�� NQRZQ� DV� 6$5� JHQHV�� $PRQJ�
WKHP��LW�FDQ�EH�LQFOXGHG�JHQHV�WKDW�HQFRGH�IRU�35�SURWHLQV��ZKLFK�DUH�SUHVHQW�LQ�
JHQH�IDPLO\�LQ�WKH�SODQW�JHQRPH��+LJK�FRQVWLWXWLYH�H[SUHVVLRQ�RI�35�� DQG�35�
��OLNH�JHQHV�KDV�EHHQ�FRUUHODWHG�ZLWK�WKH�UHVLVWDQFH�RI�SODQWV�WR�SDWKRJHQV��EHLQJ�
35�� OLNH�JHQH� DVVRFLDWHG� WR� WKH�3K\WRSKWKRUD VSS� UHVLVWDQFH��7KH�REMHWLYH�RI�
WKLV ZRUN� ZDV� WR� DQDO\VH� WKH� FRQVWLWXWLYH� H[SUHVVLRQ� RI� 35�� DQG� 35���OLNH�
JHQHV� LQ� UHVLVWDQW� SODQWV� �3�WULIROLDWD��� VXVFHWLEOH� �&�VXQNL�� DQG� K\EULGV�
�3�WULIROLDWD [�&��VXQNL��XVLQJ� UHDO� WLPH�TXDQWLWDWLYH�57�3&5��57�T3&5���7KH�
SUHVHQFH�RI�35�� DQG�35���OLNH�JHQHV�LQ�WKH�JHQRPH�WKH�&��VXQNL��3��WULIROLDWD��
&�� VLQHQVLV��&�� OLPRQLD ZDV�FRQILUPHG�E\�6RXWKHUQ�EORW�DQDO\VLV��7KH�PXOWLSOH�
K\EULGL]DWLRQ�VLJQDOV�REWDLQHG�DUH�LQGLFDWLYH�RI�WKH�RFFXUUHQFH�RI�WKHVH�JHQHV�DV�
D� JHQH� IDPLO\� LQ� WKH� JHQRPH� RI� WKHVH� FLWUXV� VSHFLHV�� 7KH� KLJK� FRQVWLWXWLYH�
H[SUHVVLRQ�RI�WKH�35���OLNH�JHQHV�ZDV�DVVRFLDWHG�ZLWK�WKH�FLWUXV�UHVLVWDQFH�WR�3��
SDUDVLWLFD DQG� FRXOG� EH�� WKHUHIRUH�� XVHG� WR� PRQLWRU� FLWUXV� UHVLVWDQFH� WR� 3��
SDUDVLWLFD��ZRUNLQJ�DV� D�ELRPDUNHU� IRU� WKH� VHOHFWLRQ� RI�SURPLVLQJ�PDWHULDOV� LQ�
FLWUXV�EUHHGLQJ�SURJUDPV


 &RPLWr� 2ULHQWDGRU�� 'U�� /XFLDQR�9LOHOD� 3DLYD�± 8)/$� �2ULHQWDGRU��� 'UD��0DJQyOLD�
$UD~MR�&DPSRV��&R�2ULHQWDGRUD��± 5'�&HQWUR�$37$�&LWURV�6\OYLR�0RUHLUD�/&%0�±
8)/$�
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$� UHVLVWrQFLD� GH� SODQWDV� D� SDWyJHQRV� SRGH� VHU� DWULEXtGD� j� DomR�
FRRUGHQDGD� GH� YiULRV� PHFDQLVPRV� GH� UHVLVWrQFLD�� IXQFLRQDQGR� GH� PDQHLUD�
SUHFLVD� H� HVSHFtILFD� �9OHHVKRXZHUV� HW� DO��� ������� 8P� GHVWHV� PHFDQLVPRV� p� D�
UHVLVWrQFLD�VLVWrPLFD�DGTXLULGD��6$5���TXH�JHUDOPHQWH�p�VHJXLGD�SRU�XP�DWDTXH�
PDO� VXFHGLGR� GR� SDWyJHQR� H� HQYROYH� XP� DXPHQWR� QR� HVWDGR� GH� UHVLVWrQFLD� GD�
SODQWD�D�XP�DPSOR�HVSHFWUR�GH�SDWyJHQRV��6$5�HVWi�DVVRFLDGD�D�XP�DXPHQWR�QD�
H[SUHVVmR�GH�JHQHV TXH�FRGLILFDP�SDUD�SURWHtQDV�UHODFLRQDGDV�FRP�D�SDWRJrQHVH�
�SURWHtQDV 35��

$� RFRUUrQFLD� FRQVWLWXWLYD� QDWXUDO� GH� 6$5� WHP� VLGR� HQFRQWUDGD� HP�
DOJXPDV� FXOWLYDUHV� H� KtEULGRV� GH� SODQWDV� DJURQRPLFDPHQWH� LPSRUWDQWHV�� FRPR�
EDWDWD�H�WRPDWH��H�QD�SODQWD�PRGHOR $UDELGRSVLV�WKDOLDQD �$KO�*R\�HW�DO���������
<DOSDQL� HW� DO��� ������ /DZUHQFH� HW� DO��� ������ 9OHHVKRXZHUV� HW� DO��� �������
9DULHGDGHV�GHVWDV�HVSpFLHV�GH�SODQWDV�DSUHVHQWDP�XP�DXPHQWR�QD�UHVLVWrQFLD�D�
YiULRV� SDWyJHQRV� H� HVWD� UHVLVWrQFLD� IRL� DVVRFLDGD� FRP� D� DOWD� H[SUHVVmR�
FRQVWLWXWLYD�GH�JHQHV�35� $VVLP��RV�QtYHLV�GH�H[SUHVVmR�EDVDO�GH�JHQHV�35��WDLV�
FRPR�35��� 35�� H�35�� HP�SODQWDV�QmR�LQRFXODGDV�FRP�SDWyJHQRV�� WrP�VLGR�
HPSUHJDGRV�SDUD�PRQLWRUDU�D�H[SUHVVmR�FRQVWLWXWLYD�GH�6$5��

$� LGHQWLILFDomR� GH� PDUFDGRUHV� PROHFXODUHV� OLJDGRV� j� UHVLVWrQFLD� D�
SDWyJHQRV� p� GH� JUDQGH� YDORU� HP� SURJUDPDV� GH� PHOKRUDPHQWR�� YLVDQGR� D�
REWHQomR�GH�YDULHGDGHV�PDLV�UHVLVWHQWHV�D�GRHQoDV��&RPR�XPD�HVWUDWpJLD�D�HVWH�
HQIRTXH��QtYHLV�GH�H[SUHVVmR�EDVDO�GH�JHQHV�35�� H�35���IRUDP�DQDOLVDGRV�SRU�
57�T3&5� HP� HVSpFLHV� VXVFHWtYHLV� D� 3�� SDUDVLWLFD�� &LWUXV� VXQNL�� HP� SODQWDV�
UHVLVWHQWHV��3RQFLUXV�WULIROLDWD H�HP�KtEULGRV�REWLGRV�GR�FUX]DPHQWR�HQWUH�HVWDV�
GXDV�HVSpFLHV�FRP�GLIHUHQWHV�QtYHLV�GH�UHVLVWrQFLD�
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7RGRV� RV� WUDEDOKRV� GH� FDVD� GH� YHJHWDomR� H� ODERUDWyULR� IRUDP�
GHVHQYROYLGRV�QR�&HQWUR�$37$�&LWURV�6\OYLR�0RUHLUD��HP�&RUGHLUySROLV��63�

����0DWHULDO�*HQpWLFR�

+tEULGRV�HQWUH�&LWUXV�VXQNL H�3RQFLUXV�WULIROLDWD�µ5XELGRX[¶��JHUDGRV�QR�
&$37$&60�SRU�SROLQL]DomR�FRQWURODGD�HP�VHWHPEUR�GH�������H�PDQWLGRV�HP�
FDPSR�GHVGH������� MXQWR� FRP�VHXV�SDUHQWDLV�� IRUDP�XWLOL]DGRV�SDUD�DQiOLVH�GD�
H[SUHVVmR�EDVDO�GH�JHQHV�TXH�FRGLILFDP�*OXFDQDVH� �35����H�2VPRWLQD��35�����
(QWUH�RV�KtEULGRV� IRUDP�VHOHFLRQDGDV���SODQWDV� UHVLVWHQWHV� D�3��SDUDVLWLFD� �����
���������������������������������������VXVFHWtYHLV���������������������������������
��� H� �� LQWHUPHGLiULDV� ����� ����� ����� ������ FRP�EDVH� HP�GDGRV�GH� LQRFXODo}HV�
REWLGRV� HP� GRLV� H[SHULPHQWRV� LQGHSHQGHQWHV� UHDOL]DGDV� SRU� 6LYLHUR� ������� H�
%RDYD� �������� (VWDV� SODQWDV� WrP� DSUR[LPDGDPHQWH� ��� DQRV� GH� LGDGH� H� HVWmR�
SODQWDGDV� SUy[LPR� DR� ODERUDWyULR� GH� ELRWHFQRORJLD� GR� &$37$&60�� )ROKDV�
QRYDV�IRUDP�FROHWDGDV��FRQJHODGDV�HP�QLWURJrQLR�OtTXLGR�H�PDQWLGDV�D�± ���&�DWp�
R�PRPHQWR�GDV�DQiOLVHV��

����([WUDomR�GH�51$�H�VtQWHVH�GR�F'1$

'H�FDGD�DPRVWUD�IRL�H[WUDtGR�51$�WRWDO�FRQIRUPH�GHVFULWR�QR�&DStWXOR���
GHVWD� GLVVHUWDomR�� LWHP� ����� $V� DPRVWUDV� IRUDP� GLJHULGDV� FRP� '1$VH� ,� SDUD�
HOLPLQDU�TXDOTXHU�FRQWDPLQDomR�SRU�'1$��F'1$V�IRUDP�REWLGRV��GDV�DPRVWUDV�
GDV�HVSpFLHV�SDUHQWDLV��GRV���KtEULGRV�PDLV�UHVLVWHQWHV��GRV���PDLV�VXVFHWtYHLV��GH�
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��LQWHUPHGLiULRV�H�GR�SRRO GH�FDGD�WUDWDPHQWR��TXH�IRL�REWLGR�PLVWXUDQGR�WRGDV�
DV�DPRVWUDV�

����57�3&5�4XDQWLWDWLYR�HP�7HPSR�5HDO�

$�DQiOLVH�GD�H[SUHVVmR�JrQLFD�SRU�57�T3&5�IRL�UHDOL]DGD�HP�6LVWHPD�GH�
GHWHFomR�GH�VHT�rQFLDV�$%,�35,60������ �$SSOLHG�%LRV\VWHPV���2�VLVWHPD�GH�
GHWHFomR�XWLOL]DGR�IRL�R�6<%5�JUHHQ��$�H[SUHVVmR�GRV�JHQHV�TXH�FRGLILFDP�SDUD�
DV� SURWHtQDV� DQWLPLFURELDQDV� 2VPRWLQD� �35���� H� *OXFDQDVH� �35���� IRUDP�
DQDOLVDGDV�XVDQGR�RV�SULPHUV GHVFULWRV QR�&DStWXOR���GHVWD�GLVVHUWDomR��LWHP������
$V� FRQGLo}HV� WpUPLFDV� GD� 3&5� IRUDP�� ���&� SRU� ��PLQ�� ���PLQ� D� ���&�� H� ���
FLFORV�� FRQVWLWXtGRV� GH� ��� VHJ�� D� ���&� H� �� PLQ� j� ���&� FDGD� FLFOR�� 3DUD� FDGD�
DPRVWUD� IRL� XWLOL]DGR� ��PJ�GH�F'1$��TXH� IRL� DGLFLRQDGR�D������P/ GH�0DVWHU�
0L[� �$SSOLHG� %LRV\VWHPV��� ���� P0� GH� FDGD� SULPHU GLUHWR� H� UHYHUVR� SDUD� XP�
YROXPH� ILQDO� GD� UHDomR� GH� ���P/��&DGD� DPRVWUD� IRL� SURFHVVDGD� HP� GXSOLFDWD��
&RPR� FRQWUROH� HQGyJHQR� IRL� XWLOL]DGR� R� JHQH� TXH� FRGLILFD� SDUD� D� SURWHtQD�E�
WXEXOLQD�� GH� H[SUHVVmR� FRQVWLWXWLYD�� YLVDQGR� QRUPDOL]DU� DV� DPRVWUDV� TXDQWR� DV�
SRVVtYHLV�GLIHUHQoDV�QDV�TXDQWLGDGHV�GH�F'1$�DGLFLRQDGDV�HP�FDGD�UHDomR��2V�
UHVXOWDGRV� IRUDP�QRUPDOL]DGRV� XWLOL]DQGR�&WV� REWLGR� SDUD�R� FRQWUROH� HQGyJHQR�
XWLOL]DQGR�D�HTXDomR�'&W� �&W��JHQH�DOYR� � &W �FRQWUROH�HQGyJHQR���$�FDOLEUDomR�
IRL� GHWHUPLQDGD� SHOD� IyUPXOD� ''&W�  � '&W� �DPRVWUD�� � '&W� �FDOLEUDGRU��� $�
TXDQWLILFDomR�UHODWLYD�IRL�REWLGD�SHOD�IyUPXOD����''&W�

����3UHSDUR�H�PDUFDomR�GH�VRQGDV�FRP�GLJR[LJHQLQD
$WUDYpV�GD�DQiOLVH�GR�EDQFR�GH�GDGRV�&LW(67�IRUDP�LGHQWLILFDGDV�(67�V�

�H[SUHVVHG�VHTXHQFH�WDJV��GH�ODUDQMD�µ3rUD�,$&¶��&LWUXV�VLQHQVLV /��2VEHFN��FRP�
LGHQWLGDGH�GH�VHT�rQFLDV�FRP�JHQHV�GR�WLSR�35���H 35�� Mi�GHVFULWRV�HP�EDQFR�
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GH�GDGRV��(VWHV� FORQHV� IRUDP�XWLOL]DGRV� FRPR�VRQGDV�DWUDYpV�GD�PDUFDomR�SRU�
3&5� SHOD� LQFRUSRUDomR� GH� GLJR[LJHQLQD�� XWLOL]DQGR� R� NLW�',*�'1$� /DEHOLQJ
�%RHKULQJHU� 0DQQKHLP��� VHJXQGR� PHWRGRORJLD� GHVFULWD� SHOR� IDEULFDQWH�� $V�
FRQGLo}HV� WpUPLFDV� GH� DPSOLILFDomR� IRUDP� ���&� SRU� �� PLQ�� VHJXLGRV� SRU� ���
FLFORV�GH����&�SRU����VHJ�����& SRU���PLQ�H����&�SRU���PLQ�H����VHJ��ILQDOL]DQGR�
FRP�XPD�H[WHQVmR�D����&�SRU���PLQ�

����6RXWKHUQ�EORW

3DUD�YHULILFDU�D�SUHVHQoD�H�R�Q~PHUR�GH�FySLDV�GH�JHQHV�GR�WLSR�35�� H�
35�� QR� JHQRPD� GH� DOJXPDV� HVSpFLHV� GH� FLWURV��'1$�JHQ{PLFR� GH� WDQJHULQD�
6XQNL� �&LWUXV� VXQNL��� 3RQFLUXV� WULIROLDWD� µ5XELGRX[¶� OLPmR� &UDYR� �&LWUXV�
OLPRQLD 2VEHFN� µ&UDYR¶�� H� ODUDQMD�3rUD� �&LWUXV� VLQHQVLV µ3rUD¶�� IRL� LVRODGR�GH�
IROKDV�MRYHQV�SHOR�PpWRGR�&7$%��0XUUD\�H�7KRPSVRQ���������8PD�TXDQWLGDGH�
GH� ��� PJ� GH� '1$� WRWDO� GH� FDGD� DPRVWUD� IRL� GLJHULGD� FRP�(FR5� ,�� H� DSyV� D�
GLJHVWmR�� RV� IUDJPHQWRV� IRUDP� VHSDUDGRV� HP� HOHWURIRUHVH� XWLOL]DQGR� JHO� GH�
DJDURVH� ����� �7$(��;�� GXUDQWH� �� KRUDV� D� ���9��2�'1$�IRL� WUDQVIHULGR�SDUD�
PHPEUDQD� GH� Q\ORQ +\ERQG�1� �$PHUVKDP�� XVDQGR� RV� SURFHGLPHQWRV� SDUD�
WUDQVIHUrQFLD� DOFDOLQD� GHVFULWRV� SHOD� $PHUVKDP�� GXUDQWH� ��� KRUDV�� $V�
PHPEUDQDV�IRUDP�LPHUVDV�SRU����PLQ�HP�VROXomR�GH�GHVQDWXUDomR��1D2+��0��
1D&O��0��H����PLQXWRV�HP�VROXomR�GH�QHXWUDOL]DomR��7ULV����0�S+������1D&O�
�0��H��DSyV�UHWLUDGR�R�H[FHVVR�GH�XPLGDGH�� IL[DGDV�VRE� OX]�89��FURVVOLQN���$�
KLEULGL]DomR�RFRUUHX�VRE�DOWD�HVWULQJrQFLD��FRP�SUp�KLEULGL]DomR�H�KLEULGL]DomR�D�
���&�SRU���KRUDV�H����KRUDV��UHVSHFWLYDPHQWH��$SyV�KLEULGL]DomR��DV�PHPEUDQDV�
IRUDP� ODYDGDV� GXDV� YH]HV� SRU� �� PLQ� FDGD�� j� WHPSHUDWXUD� DPELHQWH� H� VRE�
DJLWDomR��FRP�WDPSmR�66&��;��1D&O�����0�&LWUDWR�GH�VyGLR�����0���FRQWHQGR�
�����GH�6'6��(P�VHJXLGD��IRUDP�ODYDGDV�GXDV�YH]HV�SRU����PLQ�FDGD��D����&�H�
VRE� DJLWDomR�� FRP� � WDPSmR� 66&� ���;� FRQWHQGR� �����GH�6'6�� SUp�DTXHFLGD� D�
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���&�H�SRU���PLQ�HP�WDPSmR�GH�ODYDJHP��iFLGR�PDOHLFR�����0��1D&O������0��
WZHHQ������������3RVWHULRUPHQWH��DV�PHPEUDQDV�IRUDP�LQFXEDGDV�j�WHPSHUDWXUD�
DPELHQWH� VRE� DJLWDomR� SRU� �� KRUDV� HP� VROXomR� FRQWHQGR� R� DQWLFRUSR� DQWL�
GLJR[LJHQLQD� GLOXtGR� ������������ $SyV� GXDV� ODYDJHQV� GH� ��� PLQ� FDGD� FRP�
WDPSmR�GH�ODYDJHP��DV�PHPEUDQDV�IRUDP�LPHUVDV�QR�VXEVWUDWR�&63'�SRU���PLQ�
j� WHPSHUDWXUD� DPELHQWH� H� SRVWHULRUPHQWH� FRORFDGDV� HP�FDVVHWH� �+\SHUFDVVHWWH�
70 ± $PHUVKDP��� H[SRVWDV� D� ILOPHV� �+\SHUILOP70 ± 03� ± $PHUVKDP�� H�
PDQWLGDV� D� ���� &� SRU� ��� PLQ�� $� UHYHODomR� GHVWHV� ILOPHV� IRL� IHLWD� SRU�
TXLPLROXPLQHVFrQFLD� HP� VDOD� HVFXUD�� SRU� �� PLQ� HP� VROXomR� HVSHFtILFD�� HP�
VHJXLGD�RV�ILOPHV�IRUDP�IL[DGRV�SDUD�DQiOLVH�

����$QiOLVH�GRV�GDGRV
$V�DPRVWUDV�IRUDP�DYDOLDGDV�TXDQWR�jV�GLIHUHQoDV�QD�H[SUHVVmR�GH�JHQHV�

GR� WLSR�35�� H�35���H�TXDQWR�DR�Q~PHUR�GH�EDQGDV�JHUDGDV�DSyV�KLEULGL]DomR�
FRP�DV�VRQGDV��2V�GDGRV�QRUPDOL]DGRV��FRP�GXDV�UHSHWLo}HV�SRU�DPRVWUD��IRUDP�
XWLOL]DGRV�QDV�DQiOLVHV�HVWDWtVWLFDV��
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��5(68/7$'26�(�',6&866­2

���� ([SUHVVmR� FRQVWLWXWLYD� GH� JHQHV� GR� WLSR�*OXFDQDVH �35���� H�2VPRWLQD
�35����

(VWH� p� R� SULPHLUR� UHODWR� GR� XVR� GD� H[SUHVVmR� FRQVWLWXWLYD� GH� JHQHV� GR�
WLSR�35�PRQLWRUDQGR�D�UHVLVWrQFLD�GH�FLWURV��$�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�
GR�WLSR�35���H�35���HP�SRUWD�HQ[HUWRV�&��VXQNL��3��WULIROLDWD H�KtEULGRV��&��VXQNL
[�3��WULIROLDWD� IRL�GHWHUPLQDGD��HP�SODQWDV�QmR�LQRFXODGDV��SRU�57�T3&5��

3DUD�JHQHV�GR�WLSR�35��� DSHVDU�GH�RV�YDORUHV�REWLGRV�SHORV�FiOFXORV�GH�
TXDQWLILFDomR� DSUHVHQWDUHP� GLIHUHQoDV� HQWUH� DV� SODQWDV� HVWXGDGDV� �)LJXUD� �����
HVWDV�GLIHUHQoDV�QmR�IRUDP�HVWDWLVWLFDPHQWH�VLJQLILFDWLYDV��RX�VHMD��RV�PDWHULDLV�
HVWXGDGRV�QmR�GLIHUHP�TXDQWR�j�H[SUHVVmR�GH�JHQHV�GR�WLSR�35����7DEHOD����
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),*85$� ��� ([SUHVVmR� FRQVWLWXWLYD� GH� JHQHV� GR� WLSR�*OXFDQDVH� �35���� HP�
SODQWDV� GH� FLWURV�� &�� VXQNL �6��� 3�� WULIROLDWD �7�� H� KtEULGRV�
UHVLVWHQWHV� ����� ��� H� ������ LQWHUPHGLiULRV� ����� ���� H� ������
VXVFHWtYHLV���������H�����H�GD�PLVWXUD�GDV�SODQWDV��SRRO��

7$%(/$����5HVXPRV�GDV�DQiOLVHV�GH�YDULkQFLD�GD�H[SUHVVmR�FRQVWLWXWLYD�GH�
JHQHV�GR�WLSR�35���H 35���GH�3��WULIROLDWD��&��VXQNL H�KtEULGRV��&��
VXQNL [�3�WULIROLDWD��

)RQWHV�GH�9DULDomR *�/ 4XDGUDGR�0pGLR
35���� 35��

7UDWDPHQWR �� ����������� ���������
��
(UUR �� ��������� �����������
7RWDO �� ���������� �������
&9���� ����� ����

9DORUHV�VLJQLILFDWLYRV�D����GH�SUREDELOLGDGH�SHOR�WHVWH�GH�)�GH�6QHGHFRU�
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51$P� GH� JHQHV� GR� WLSR�35�� HVWmR� SUHVHQWHV� HP�PDLRU� QtYHO� HP�3��
WULIROLDWD GR� TXH� HP� &�� VXQNL� �)LJXUD� ����� $V� SODQWDV� HVWXGDGDV� IRUDP�
HVWDWLVWLFDPHQWH�GLIHUHQWHV�HQWUH�VL�HP�UHODomR�j�H[SUHVVmR�GH�JHQHV�GR�WLSR�35���
�7DEHOD� ���� 2� SRUWD�HQ[HUWR� 3�� WULIROLDWD� DR� FRQWUiULR� GH�&�� VXQNL�� DSUHVHQWD�
UHVLVWrQFLD� D� GLYHUVDV� GRHQoDV� LPSRUWDQWHV� QD� FLWULFXOWXUD�� LQFOXLQGR� D� 3��
SDUDVLWLFD��$OWRV�QtYHLV�GH�DWLYLGDGH�GH�SURWHtQDV�35��HQWUH�HODV�35����WDPEpP�
HVWmR� SUHVHQWHV� HP� YiULRV� JHQyWLSRV� GH� WRPDWH� TXH� DSUHVHQWDP� UHVLVWrQFLD� D�
$OWHUQDULD�VRODQL��GH�IRUPD FRQVWLWXWLYD �/DZUHQFH�HW�DO���������
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),*85$� ���� ([SUHVVmR� FRQVWLWXWLYD� GH� JHQHV� GR� WLSR� 2VPRWLQD� �35����� HP�
SODQWDV� GH� FLWURV�� &�� VXQNL �6��� 3�� WULIROLDWD �7�� H� KLEULGRV�
UHVLVWHQWHV� ����� ��� H� ������ LQWHUPHGLiULRV� ����� ��� H� ������
VXVFHWtYHLV���������H�����H�GD�PLVWXUD�GDV�SODQWDV��SRRO��
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$�DQiOLVH�GH�YDULkQFLD�JHURX�PpGLDV�GH�H[SUHVVmR�GH�JHQHV�GR�WLSR�35���
QDV�SODQWDV�HVWXGDGDV��TXH�IRUDP�VHSDUDGDV�HP�TXDWUR�JUXSRV��HVWDWLVWLFDPHQWH�
GLVWLQWRV��FODVVLILFDGRV�FRPR�D��E��F�H�G��7DEHOD����

7$%(/$����0pGLDV�GD�H[SUHVVmR�GH�JHQHV�GR�WLSR�35�� HP�SODQWDV�GH�FLWURV��&��
VXQNL �6���3�� WULIROLDWD �7�� H� KLEULGRV� UHVLVWHQWHV� ����� ��� H� ������
LQWHUPHGLiULRV� ����� ���� H� ������ VXVFHWtYHLV� ����� ��� H� ���� H� GD�
PLVWXUD�GDV�SODQWDV��SRRO��

$02675$6 35��
+tEULGR���� �����D
+tEULGR��� �����D

3RRO 5HVLVWHQWH �����D
+tEULGR��� �����E

3RRO ,QWHUPHGLiULR �����E
+tEULGR��� �����E
+tEULGR��� �����E
3��WULIROLDWD �����E
+tEULGR���� �����F
+tEULGR��� �����F
+tEULGR���� ���� F

3RRO 6XVFHWtYHO �����F
+tEULGR��� �����F
&��VXQNL �����G

��0pGLDV�VHJXLGDV�GD�PHVPD�OHWUD�� VmR�DJUXSDGDV�FRQIRUPH�6FRWW�	�.QRWW� �3��
������

1R�JUXSR�D�IRUDP�DJUXSDGRV�RV�KtEULGRV�LQLFLDOPHQWH�FODVVLILFDGRV�FRPR�
UHVLVWHQWHV�� KtEULGRV� ��� H� ��� H� R�SRRO 5�� IRUPDGR�SHOD�PLVWXUD� GRV� ��KtEULGRV�
PDLV� UHVLVWHQWHV�� DSUHVHQWDQGR�RV�PDLRUHV�YDORUHV�GH� H[SUHVVmR�FRQVWLWXWLYD�GH�
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JHQHV�GR�WLSR�35����HVWDWLVWLFDPHQWH�LJXDLV�HQWUH�VL��1R�JUXSR�E�IRUDP�DJUXSDGDV�
SODQWDV� LQLFLDOPHQWH� FODVVLILFDGDV� FRPR� UHVLVWHQWHV�� KtEULGR� ���� SODQWDV�
LQLFLDOPHQWH� FDOVVLILFDGDV� FRPR� VXVFHWtYHLV� ���� LQWHUPHGLiULDV� ���� SRRO ,��
IRUPDGR� SHORV� TXDWUR� KtEULGRV� LQWHUPHGLiULRV� H� SHOR� SDUHQWDO� UHVLVWHQWH� 3��
WULIROLDWD��TXH�DSUHVHQWDUDP�YDORUHV�GH�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR� WLSR�
35���� HVWDWLVWLFDPHQWH� LJXDLV� HQWUH� VL�� LQIHULRUHV� DR� JXSR� D� H� VXSHULRUHV� DRV�
GHPDLV� JUXSRV�� 2� JUXSR� F� IRL� IRUPDGR� SRU� SODQWDV� LQLFLDOPHQWH� FODVVLILFDGDV�
FRPR�LQWHUPHGLiULDV��KtEULGRV�����H������VXVFHWtYHLV��KtEULGRV����H����H�SRRO�6��
PLVWXUD�GRV���KtEULGRV�PDLV�VXVFHWtYHLV��TXH�DSUHVHQWDUDP�YDORUHV�GH�H[SUHVVmR�
FRVQWLWXWLYD�GH�35����HVWDWLVWLFDPHQWH�LJXDLV�HQWUH�VL��VXSHULRUHV�DSHQDV�DR�JUXSR�
G��2�JUXSR�G�IRL�FRQVWLWXtGR�SHOR�SDUHQWDO�VXVFHWtYHO�&��VXQNL��TXH�DSUHVHQWRX�R�
PHQRU�YDORU�GH�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR�WLSR�35���

%RDYD��������FDUDFWHUL]RX�RV�KtEULGRV����H�����FRPR�PDLV�UHVLVWHQWHV�D�
3�� SDUDVLWLFD GR� TXH� VHX� SDUHQWDO� UHVLVWHQWH�3�� WULIROLDWD� SRVVXLQGR�� SRUWDQWR��
VHJUHJDomR� WUDQVJUHVVLYD�� $� GHPRQVWUDomR� GH� TXH� QtYHLV� FRQVWLWXWLYRV� GH�
H[SUHVVmR�GH�JHQHV�GR�WLSR�35�� IRUDP�PDLV�HOHYDGRV�QHVWHV�KtEULGRV�GR�TXH�QR�
SDUHQWDO�3��WULIROLDWD��7DEHOD����UHSUHVHQWD�XPD�IRUWH�HYLGrQFLD�GD�SDUWLFLSDomR�
GH�JHQHV�GR�WLSR 35���QD�SURYiYHO�UHVLVWrQFLD�TXDQWLWDWLYD�GH�3��WULIROLDWD D�3��
SDUDVLWLFD H�FRQILUPD�RV�GDGRV�GH�%RDYD���������

(OHYDGRV�QtYHLV�GH�51$P�GH�JHQHV�35�SRGHP�VHUYLU�FRPR�PDUFDGRUHV�
PROHFXODUHV� GD� UHVSRVWD�GH� UHVLVWrQFLD�GR� WLSR�6$5�FRQVWLWXWLYD�RX� LPXQLGDGH�
LQDWD� �-RQHV� 	� 7DNHPRWR�� ������� DX[LOLDQGR� QD� VHOHomR� GH� SODQWDV� PDLV�
UHVLVWHQWHV� H� IRUQHFHQGR� XPD� QRYD� SHUVSHFWLYD� SDUD� R�PHOKRUDPHQWR� DVVLVWLGR�
SRU�PDUFDGRUHV��1HVWH�VHQWLGR��DOWRV�QtYHLV�GH�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR�
WLSR� 35�� REVHUYDGRV� QHVWH� WUDEDOKR�� HP� SODQWDV� GH� FLWURV� UHVLVWHQWHV� D� 3��
SDUDVLWLFD�VXJHUHP�D�XWLOL]DomR�GHVWH�JHQH�FRPR�ELRPDUFDGRU�GD�UHVLVWrQFLD�GH�
FLWURV�D�3��SDUDVLWLFD�
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(VWD� YDULDomR� QR�QtYHO�GH�51$P�GH�JHQHV�GR� WLSR�35�HQFRQWUDGD�QRV�
YiULRV�PDWHULDLV�HVWXGDGRV�FRUURERUDP�FRP�UHVXOWDGRV�HQFRQWUDGRV�HP�HVSpFLHV�
GH� 6RODQXP� SRU� 9OHHVKRXZHUV� H� FRODERUDGRUHV� �������� TXH� PRVWUDP� XPD�
DXVrQFLD� GH� UHJXODomR� FRRUGHQDGD�� RX� VHMD�� QD� H[SUHVVmR� VLPXOWkQHD� HQWUH�
GLIHUHQWHV�JHQHV�35� QDV�SODQWDV�HVWXGDGDV�

(P� $UDELGRSVLV�� PXWDQWHV� VLG� � H� VLG� � SRVVXHP� D� URWD� TXH� OHYD� j�
H[SUHVVmR�GH�35�� EORTXHDGD��QmR�H[SUHVVDQGR�HVWH�JHQH��HQWUHWDQWR��RV�JHQHV�
35��� H 35�� IRUDP� H[SUHVVRV�� $VVLP�� XP� DF~PXOR� GH� 51$P� GHVLJXDO� GH�
GLIHUHQWHV� JHQHV� 35� SRGH� UHVXOWDU� HP� GLIHUHQWHV� FDPLQKRV� GH� UHJXODomR� SDUD�
PHPEURV�LQGLYLGXDLV�GDV�GXDV�IDPtOLDV�GH�JHQHV�35��UHIOHWLQGR��SRVVLYHOPHQWH��
XPD� DPSOD� H[WHQVmR� GH� UHVSRVWDV� ILVLROyJLFDV�QD�TXDO� HVWDV�SURWHtQDV� HVWDULDP�
HQYROYLGDV��=KX�HW�DO���������7RUQHUR�HW�DO���������

����2FRUUrQFLD�GH� JHQHV� � GR� WLSR�*OXFDQDVH� �35����H 2VPRWLQD� �35��� QR�
JHQRPD�GH�FLWURV

3DUD�YHULILFDU�D�RFRUUrQFLD�GH�VHT�rQFLDV�JrQLFDV�GR�WLSR�35�� H�35�� QR�
JHQRPD�GH�FLWURV IRL�UHDOL]DGR�XP�6RXWKHUQ�EORW��'1$�JHQ{PLFR�GRV�SDUHQWDLV�
HVWXGDGRV�QHVWH�H[SHULPHQWR��3�WULIROLDWD�µ5XELGRX[¶H�&��VXQNL��ODUDQMD�µ3rUD¶��H�
OLPmR�µ&UDYR¶��/DUDQMD�µ3rUD¶�IRL�XWLOL]DGD�FRPR�FRQWUROH��SRLV�R�JHQH�XWLOL]DGR�
FRPR� VRQGD� IRL� H[WUDLGR� GH� ELEOLRWHFDV� GH� F'1$� GH� ODUDQMD� 3rUD�� H� OLPmR�
µ&UDYR¶�� SRU� VHU� R� SRUWD� HQ[HUWR�PDLV� HPSUHJDGR� QD� FLWULFXOWXUD� EUDVLOHLUD�� 2�
'1$� JHQ{PLFR� GH� FDGD� SODQWD� IRL� GLJHULGR� FRP� (FR5� ,� H� KLEULGL]DGR� FRP�
VRQGDV�SURGX]LGDV� D�SDUWLU�GH�(67¶V�GR� WLSR�*OXFDQDVH H�2VPRWLQD�GH� ODUDQMD�
µ3rUD� ,$&¶�� LGHQWLILFDGDV� QR� EDQFR� GH� GDGRV� &LW(67�
�KWWS���FLWHVW�FHQWURGHFLWULFXOWXUD�EU��� 1DV� )LJXUDV� ��� H� ��� VmR� PRVWUDGRV� D�
GLJHVWmR� H� 6RXWKHUQ� EORW GRV� JHQRPDV� HVWXGDGRV�� $QiOLVHV� SUpYLDV� XWLOL]DQGR�
GLJHVWmR�HOHWU{QLFD�UHYHODUDP�TXH�D�HQ]LPD�(FR5�,�QmR�FRUWD�GHQWUR�GD�PDLRULD�
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GRV� JHQHV� GR� WLSR� *OXFDQDVHV H� 2VPRWLQDV� �KWWS���ZZZ�QFEL�QOP�QLK�JRY���
9iULRV�VLQDLV�GH�KLEULGL]DomR�IRUDP GHWHFWDGRV��LQGLFDQGR�D�SUHVHQoD�GH�IDPtOLDV�
PXOWLJrQLFDV�SDUD�35�� H 35�� HP�HVSpFLHV�GH�FLWURV�

),*85$����'LJHVWmR�GR�'1$�JHQ{PLFR�GRV�PDWHULDLV�HVWXGDGRV�FRP�(FR5�,�
�HVTXHUGD�� H� 6RXWKHUQ� EORW� �GLUHLWD�� FRP� D� VRQGD 35���� ���� SE�
�PDUFDGRU�PROHFXODU�� 3URPHJD��
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),*85$����'LJHVWmR�GR�'1$�JHQ{PLFR�GRV�PDWHULDLV�HVWXGDGRV�FRP�(FR5�,�
�HVTXHUGD�� H� 6RXWKHUQ� EORW� �GLUHLWD�� FRP� D� VRQGD 35���� ���� SE�
�PDUFDGRU�PROHFXODU�3URPHJD��

9DULDomR� QD� LQWHQVLGDGH� GRV� VLQDLV� GH� KLEULGL]DomR� IRL� REVHUYDGD��
VXJHULQGR� XPD� GLYHUVLGDGH� GH� VHT�rQFLDV� RX� GLIHUHQoD� QR� Q~PHUR� GH� FySLDV�
HQWUH�PHPEURV�GD�IDPtOLD��)DPtOLDV�PXOWLJrQLFDV�WrP�VLGR�UHSRUWDGDV�HP�YiULDV�
HVSpFLHV�GH�SODQWDV��9DQ�/RRQ�	�9DQ�6WULHQ��������9OHHVKRXZHUV�HW�DO����������
3DUD� RV� JHQHV� 35 HVWXGDGRV�� XPD� FHUWD� HVSHFLILFLGDGH� SRGH� VHU� QRWDGD�� 8P�
SDGUmR� GH� KLEULGL]DomR� PDLV� VHPHOKDQWH� HQWUH� HVSpFLHV� GR� JrQHUR�&LWUXV IRL�
REVHUYDGR�HVWH�GLIHUH�EDVWDQWH�GR�SDGUmR�REWLGR�SHOD�HVSpFLH�3�� WULIROLDWD��8P�
PDLRU�Q~PHUR�GH�EDQGDV�QDV�HVSpFLHV�GH�&LWUXV VSS��IRL�REVHUYDGR�SDUD�JHQHV�GR�
WLSR�35���� Mi�SDUD�3��WULIROLDWD��XP�PDLRU�Q~PHUR�GH�VLQDLV�GH�KLEULGL]DomR�IRL�
REVHUYDGR�SDUD�JHQHV�GR WLSR�35�� �)LJXUDV����H������(VWHV�UHVXOWDGRV�SRGHULDP�
VHU�H[SOLFDGRV�SHOR�IDWR�GH�HVSpFLHV�GH�JrQHURV�UHODFLRQDGRV�HVWmR�PDLV�GLVWDQWHV�
JHQHWLFDPHQWH�GR�TXH�HVSpFLHV�SHUWHQFHQWHV�DR�PHVPR�JrQHUR�
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��&21&/86®(6

��� 3ODQWDV� GH� FLWURV� UHVLVWHQWHV� D� 3K\WRSKWKRUD� SDUDVLWLFD DSUHVHQWDP�
DOWRV�QtYHLV�GH�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR�WLSR 35�����SRGHQGR�VHU�XVDGR��
FRPR� ELRPDUFDGRU� QD� VHOHomR� GH� PDWHULDLV� SURPLVVRUHV� SDUD� UHVLVWrQFLD� D�
3K\WRSKWKRUD VSS���HP�SURJUDPDV�GH�PHOKRUDPHQWR�GH�FLWURV�

���2V�QtYHLV�GH�H[SUHVVmR�FRQVWLWXWLYD�GH�JHQHV�GR�WLSR�35���VmR�EDL[RV�
HP�SODQWDV�GH�FLWURV�UHVLVWHQWHV�D�3��SDUDVLWLFD�

���$XVrQFLD�GH�UHJXODomR�FRRUGHQDGD�HQWUH�JHQHV�GR�WLSR�35�� H�35�� p�
REVHUYDGD�HP�SODQWDV�GH�FLWURV�QDV�FRQGLo}HV�HVWXGDGDV�

��� *HQHV� GR� WLSR� 35�� H� 35��� RFRUUHP� HP� IDPtOLDV� PXOWLJrQLFDV� QR�
JHQRPD�GH�GLIHUHQWHV�HVSpFLHV�GH�FLWURV�

���(VSpFLHV�GHQWUR�GR�JrQHUR�&LWUXV��&��VXQNL��&��OLPRQLD�H &��VLQHQVLV
DSUHVHQWDP�SDGU}HV�GH�KLEULGL]DomR�VHPHOKDQWHV�H�GLIHUHQWHV�GH�3��WULIROLDWD�
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��5()(5Ç1&,$6�%,%/,2*5È),&$6

$+/�*2<��3���)(/,=��*���0(75$8;��-�3���0(,16��)�-U��5HVLVWDQFH�WR�
GLVHDVH�LQ�WKH�K\EULG�1LFRWLDQD�JOXWLQRVD�[�1LFRWLDQD�GHEQH\L�LV�DVVRFLDWHG�ZLWK�
KLJK�FRQVWLWXWLYH�OHYHOV�RI�EHWD�����JOXFDQDVH��FKLWLQDVH��SHUR[LGDVH�DQG�
SRO\SKHQROR[LGDVH��3K\VLRORJLFDO�DQG�0ROHFXODU�3ODQW�3DWKRORJ\��2[IRUG��Y��
����S���������������
%2$9$��/��3��(VWDELOLGDGH��GH�47/V�OLJDGRV�j�UHVLVWrQFLD�GRV�FLWURV�D�
JRPRVH��FDXVDGD�SRU�3K\WRSKWKRUD�SDUDVLWLFD� ���������S��'LVVHUWDomR�
�0HVWUDGR�HP�3URWHomR�GH�3ODQWDV��± 8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�³-~OLR�GH�
0HVTXLWD�)LOKR´��)DFXOGDGH�GH�&LrQFLDV�$JURQ{PLFDV��%RWXFDWX��
-21(6��'��$���7$.(0272��'��3ODQW�LQQDWH�LPPXQLW\�± GLUHFW�DQG�LQGLUHFW�
UHFRJQLWLQ�RI�JHQHUDO�DQG�VSHFLILF�SDWKRJHQ�DVVRFLDWHG�PROHFXOHV��&XUUHQW�
2SLRQLRQ�LQ�,PPXQRORJ\��/RQGRQ��Y������Q�����S���������������
/$:5(1&(��&��%���-2267(1��0��+��$��-���78=81��6��'LIIHUHQWLDO�LQGXFWLRQ�
RI�SDWKRJHQHVLV�UHODWHG�SURWHLQV�LQ�WRPDWR�E\�$OWHUQDULD�VRODQL DQG�WKH�
DVVRFLDWLRQ�RI�D�EDVLF�FKLWLQDVH�LVR]\PH�ZLWK�UHVLVWDQFH��3K\VLRORJLFDO�DQ�
0ROHFXODU�3ODQW�3DWKRORJ\� /RQGRQ��Y������Q�����S������������-XQH�������
0855$<��0��*���7+203621��:��)��5DSLG�LVRODWLRQ�RI�KLJK�PROHFXODU�
ZHLJKW�SODQW�'1$��1XFOHLF�$FLGV�5HVHDUFK��/LPHULFN��Y�����S�������������
������
6,9,(52��$��$YDOLDomR�GH�0pWRGRV�GH�,QRFXODomR�GH�3K\WRSKWKRUD�
SDUDVLWLFD�H�PDSHDPHQWR�GH�47/V�GH�UHVLVWrQFLD�HP�KtEULGRV�GH�&LWUXV�VXQNL�
H�3RQFLUXV�WULIROLDWD j�JRPRVH� ����������S��7HVH��'RXWRUDGR�HP�
$JURQRPLD�3URWHomR�GH�3ODQWDV��± 8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�³-~OLR�GH�
0HVTXLWD�)LOKR´��)DFXOGDGH�GH�&LrQFLDV�$JURQ{PLFDV��%RWXFDWX��
7251(52��3���*$'($��-���&21(-(52��9���9(5$��3��7ZR�35���JHQHV�IURP�
WRPDWR�DUH�GLIIHUHQWLDOO\�UHJXODWHG�DQG�UHYHDO�D�QRYHO�PRGH�RI�H[SUHVVLRQ�IRU�D�
SDWKRJHQHVLV�UHODWHG�JHQHV�GXULQJ�WKH�K\SHUVHQVLWLYH�UHVSRQVH�DQG�GHYHORSPHQW��
0ROHFXODU�3ODQW�0LFUREH�,QWHUDFWLRQV��6W��3DXO��Y������Q�����S�����������-XO\�
������
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9$1�/221��/��&���9$1�675,(1��(��$��7KH�IDPLOLHV�RI�SDWKRJHQHVLV�UHODWHG�
SURWHLQV��WKHLU�DFWLYLWLHV��DQG�FRPSDUDWLYH�DQDO\VLV�RI�35���W\SH�SURWHLQV��
3K\VLRORJLFDO�DQG�0ROHFXODU�3ODQW�3DWKRORJ\��2[IRUG��Y������Q�����S���������
������
9/((6+28:(56��9��*��$��$���9$1�22,-(:((57��:���*29(56��)���
.$0281��6���&2/21��/��7��'RHV�EDVDO�35 JHQH�H[SUHVVLRQ�LQ�6RODQXP�
HVSHFLHV�FRQWULEXWH�WR�QRQ�VSHFLILF�UHVLVWDQFH�WR�3K\WRSKWKRUD�LQIHVWDQV"�
3K\VLRORJLFDO�DQG�0ROHFXODU�3ODQW�3DWKRORJ\��/RQGRQ��Y������Q�����S���������
-XO\�������
<$/3$1,��1���6+8/$(9��9���5$6.,1��,��(QGRJHQRXV�VDOLF\OLF�DFLG�OHYHOV�
FRUUHODWH�ZLWK�DFFXPXODWLRQ�RI�SDWKRJHQHVLV�UHODWHG�SURWHLQV�DQG�YLUXV�UHVLVWDQFH�
LQ�WREDFFR��3K\WRSDWKRORJ\��6W��3DXO��Y������S����������������
=+8��%���&+(1��7��+��+���/,��3��+���=+8��%��/��$FWLYDWLRQ�RI�ODWH�EOLJKW�
GLVHDVH�UHVLVWDQFH�DQG�IUHH]LQJ�WROHUDQFH�LQ�WUDQVJHQLF�SRWDWR�SODQWV�H[SUHVVLQJ�
VHQVH DQG�DQWLVHQVH�JHQHV�IRU�DQ�RVPRWLQ�OLNH�SURWHLQ��3ODQWD��%HUOLQ��Y�������Q��
���S��������������
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&216,'(5$d®(6�),1$,6

(VWH� WUDEDOKR�JHURX� LQIRUPDo}HV� LPSRUWDQWHV�VREUH� UHVSRVWDV�GH�GHIHVD�
GH�SODQWDV�GH� FLWURV�D�3K\WRSWKWKRUD�SDUDVLWLFD��DV�TXDLV�SRGHP�VHU�XVDGDV�QD�
YDOLGDomR�GH�(67V�GR�%DQFR�GH�'DGRV�&LW(67�,$&�GDV�ELEOLRWHFDV�GH�3RQFLUXV�
WULIROLDWD H�&LWUXV�VXQNL LQGX]LGDV�SRU�3K\WRSWKWKRUD�SDUDVLWLFD��$OpP�GLVVR��D�
FDUDFWHUL]DomR� GD� H[SUHVVmR� GH� JHQHV� GR� WLSR� 35��� FRPR� ELRPDUFDGRUHV� QD�
VHOHomR� GH� PDWHULDLV� SURPLVVRUHV� UHVLVWHQWHV� D� 3K\WRSKWKRUD VSS�� SRGHUi� WHU�
DSOLFDomR�SUiWLFD�DX[LOLDQGR�R�PHOKRUDPHQWR�GH�FLWURV�YLVDQGR�UHVLVWrQFLD�D�HVWH�
SDWyJHQR�

,QIRUPDo}HV� DGLFLRQDLV�� TXH� FRQWULEXLULDP� VLJQLILFDWLYDPHQWH� SDUD� D�
HOXFLGDomR�GDV� UHVSRVWDV�GH�FLWURV�D�3K\WRSKWKRUD� SRGHUmR�HPHUJLU�D�SDUWLU�GD�
FDUDFWHUL]DomR�GD�H[SUHVVmR�GH�YiULRV�RXWURV�JHQHV��FRPR�JHQHV�GH�UHVLVWrQFLD�H�
UHFHSWRUHV� GH�PROpFXODV� 3$03¶V�� Mi� HQFRQWUDGRV� QR� EDQFR� GH� GDGRV�&LW(67�
$OpP�GLVVR��QRYRV� ELRHQVDLRV�SRGHULDP�VHU� UHDOL]DGRV�XVDQGR�XP� WLPH� FRXUVH
PHQRU��SRU�H[HPSOR����PLQ�����PLQ����KRUD����KRUDV����KRUDV����KRUDV�H����KRUDV���
SULQFLSDOPHQWH�� SDUD� FDUDFWHUL]DomR� GR�PRPHQWR� HP� TXH� D� H[SUHVVmR� GHVWHV� H�
RXWURV� JHQHV� GH� GHIHVD� HP� 3�� WULIROLDWD� WHP� VHX� LQtFLR� H� SRQWR� Pi[LPR� GH�
H[SUHVVmR�

8PD� YH]� TXH� D� PDLRULD� GRV� JHQHV� GH� GHIHVD� HVWmR� RUJDQL]DGRV� HP�
JHQRPDV� FRPR� IDPtOLDV� PXOWLJrQLFDV�� PDUFDGRUHV� PROHFXODUHV� GR� WLSR� 613¶V�
SRGHULDP�FRQWULEXLU�QD�FDUDFWHUL]DomR�GHVWDV� IDPtOLDV� �GH�JHQHV�TXH�FRGLILFDP�
SDUD� GLIHUHQWHV� LVRIRUPDV� GH�XPD�GHWHUPLQDGD�SURWHtQD�GH�GHIHVD��(VWH� HVWXGR�
SRGHULD� FRQGX]LU� DR� HQWHQGLPHQWR� GH� TXDLV� LVRIRUPDV� VmR� LQGX]LGDV� SRU�
SDWyJHQR�� SRU� IHULPHQWR� RX� SHOD� UHVSRVWD� JHUDO� GH� GHIHVD� FRQWUD� GLYHUVRV�
HVWUHVVHV�DELyWLFRV��EHP�FRPR�SDUD�D�ORFDOL]DomR�FHOXODU�QD�SODQWD�
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$1(;26

$1(;2�$� 3iJLQD

7$%/(/$��$��5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GD�HSUHVVmR�GH�JHQHV�GR�WLSR��
3$/�QDV�WUrV�UHSHWLo}HV�ELROyJLFDV�GH &��VXQNL H�3�WULIROLDWD
LQGX]LGRV�SRU�3��SDUDVLWLFD ���

7$%/(/$��$��5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GD�HSUHVVmR�GH�JHQHV�GR�
WLSR�3$/��32;��/2;��35���H 35�� LQGX]LGRV�HP�&��VXQNL H�
3�WULIROLDWD SRU�3��SDUDVLWLFD�� ���

7$%/(/$��$��5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GD�HSUHVVmR�GH�JHQHV�GR�
WLSR�3$/��32;��35���H 35�� LQGX]LGRV�HP�&��VXQNL H�
3�WULIROLDWD SRU IHULPHQWR� ���
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7$%(/$��$��5HVXPR�GDV�DQiOLVHV�GH�YDULkQFLD�GD�H[SUHVVmR�GH�JHQHV�GR�WLSR�3$/�QDV�WUrV�UHSHWLo}HV�ELROyJLFDV�GH�
&��VXQNL H�3��WULIROLDWD SRU�3��SDUDVLWLFD��/DYUDV��0*��
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