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$JUDGHoR�D�'HXV�TXH�PH�DEULX�DV�SRUWDV�H�PH�PRVWURX�RV�FDPLQKRV�D�VHUHP�VHJXLGRV�

QDV�KRUDV�GLItFHLV� PH�GDQGR�VDEHGRULD�H�SDFLrQFLD�SDUD�HQIUHQWDU�DV�EDUUHLUDV�

(P� VHJXLGD� DJUDGHoR�PHXV� SDLV�� 5REHUWR� H� -DQGLUD�� TXH� LQYHVWLUDP� HP�PLP� GHVGH�

FULDQoD� GHL[DQGR VHXV� VRQKRV� SDUD� WUiV� SDUD� DSRVWDUHP� QRV� PHXV�� 3HOD� HGXFDomR� TXH� PH�

GHUDP��SHOD�FRQILDQoD��HQVLQDPHQWRV�H SRU�VHPSUH�HVWDUHP�DR�PHX�ODGR��PH�DMXGDQGR�H�PH�

FRQIRUWDQGR��

7DPEpP� WHQKR�TXH�DJUDGHFHU�PLQKD�TXHULGD� LUPm��9DQHVVD��TXH� VHPSUH�PH�DMXGD� H�

DSRLD�HP WRGRV�RV�PRPHQWRV��PLQKD�JUDQGH�DPLJD��FRP�TXHP�VHL�TXH�VHPSUH�SRVVR�FRQWDU�

$JUDGHoR� DR� PHX� RULHQWDGRU�� 3URI�� 'U�� 0DUFHOR� &DUYDOKR� 0LQKRWR� 7HL[HLUD�� SHOD�

RSRUWXQLGDGH� HP GHVHQYROYHU HVWH� WUDEDOKR� H� SRU� HQULTXHFHU�PHXV� FRQKHFLPHQWRV� FRP� VXD�

YDVWD�VDEHGRULD��

$R� 3URIHVVRU� 'U�� -HDQ� 0DUFRV� GH� 6RX]D� 5LEHLUR� PHX� DJUDGHFLPHQWR� SHORV�

HQVLQDPHQWRV H�DSRLR��

$RV�SURIHVVRUHV�GR�/DERUDWyULR�GH�&RQWUROH�TXH�GLUHWD�RX�LQGLUHWDPHQWH�DX[LOLDUDP�QR�

GHVHQYROYLPHQWR�GR�WUDEDOKR�

$RV�FROHJDV�GH�ODERUDWyULR�SHOR�DX[tOLR�QR�GHFRUUHU�GR�WUDEDOKR�

$R ,)63�± &kPSXV 3UHVLGHQWH�(SLWiFLR�SHOR�DSRLR�H DX[tOLR� HP�HVSHFLDO�DRV�FROHJDV�

GD�iUHD�GD�,QG~VWULD�SHODV�YDOLRVDV�FRQWULEXLo}HV�

¬ 8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�³-~OLR�GH�0HVTXLWD�)LOKR´��&kPSXV�GH�,OKD�6ROWHLUD�

H� D� &RRUGHQDomR� GH� $SHUIHLoRDPHQWR� GH� 3HVVRDO� GH� 1tYHO� 6XSHULRU� � %UDVLO� �&$3(6�� �

&yGLJR�GH�)LQDQFLDPHQWR�����SHOR�DSRLR�
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$ WHVH DSUHVHQWD� D� DQiOLVH�GH�XPD� WpFQLFD�GH� FRQWUROH�SDUD� R� DFLRQDPHQWR�GH�XP�PRWRU�GH�
LQGXomR� WULIiVLFR� �0,7�� FRP� URWRU� JDLROD� GH� HVTXLOR� � XWLOL]DQGR� FRQWURODGRUHV� UREXVWRV�
FKDYHDGRV FXMD� UHJUD� GH� FRPXWDomR� FRQVLGHUD� D� PLQLPL]DomR GD� GHULYDGD� GD� IXQomR� GH�
/\DSXQRY� GR� WLSR� TXDGUiWLFD� 2V� FRQWURODGRUHV� VmR� SURMHWDGRV� DWUDYpV� GH� IHUUDPHQWDV�
PDWHPiWLFDV�� GHQRPLQDGDV� GH 'HVLJXDOGDGH�0DWULFLDLV� /LQHDUHV� �/0,V��� HP� LQJOrV�� /LQHDU�
0DWUL[� ,QHTXDOLWLHV��FRQVLGHUDQGR LQFHUWH]DV�SDUDPpWULFDV�H�RX IDOKDV�QD�SODQWD��$WUDYpV�GDV�
HTXDo}HV�GLQkPLFDV�FRP FRQWUROH�YHWRULDO�H RULHQWDomR�SHOR�IOX[R�GR�URWRU�IRL�UHSUHVHQWDGR�R�
PRGHOR� HP� YDULiYHLV� GH� HVWDGR� H� XWLOL]DGR� R� VRIWZDUH 0DWODE�6LPXOLQN� FRP� RV� VROYHUV GH�
UHVROXomR� PDWHPiWLFD� <DOPLS� H� 6HGXPL� $QDOLVRX�VH� R� FRPSRUWDPHQWR� GRV� FRQWURODGRUHV�
UREXVWRV� FKDYHDGRV� FRPSDUDWLYDPHQWH� DRV� FRQWURODGRUHV� UREXVWRV HYLGHQFLDQGR�VH D�
VXSHULRULGDGH� GRV FRQWURODGRUHV FKDYHDGRV DWUDYpV� GDV� UHVSRVWDV� GLQkPLFDV� GR� 0,7�� 1D�
VHTXrQFLD�IRL�GHVHQYROYLGR�R�SURMHWR�GH�FRQWURODGRUHV�FKDYHDGRV�SDUD�R�DFLRQDPHQWR�GR�0,7�
FRP�LQFHUWH]DV�SDUDPpWULFDV�H�RX�IDOKDV�FRQVLGHUDQGR�XPD�UHJLmR�GH�RSHUDomR �UHJLmR QD TXDO�
JDUDQWH�VH�TXH�DV�WUDMHWyULDV�GR�YHWRU�GH�HVWDGR�SHUPDQHoDP�HP�VHX�LQWHULRU�� VHQGR�HVWH�XP�
GLIHUHQFLDO GR�WUDEDOKR��SRU�QmR�SRVVXLU�QD�OLWHUDWXUD�SHVTXLVDV FRP�HVWH�FRQFHLWR�DSOLFDGR QR�
DFLRQDPHQWR� GR�0,7�� $OpP� GLVWR�� IRL� FRQVLGHUDGD D� H[LVWrQFLD� GD� VDWXUDomR� QD� HQWUDGD� GH�
FRQWUROH� FRP� R� REMHWLYR� GH� H[SORUDU� D� SRVVLELOLGDGH� GH� FRQWULEXLomR� GR� FRQWUROH� FKDYHDGR�
IUHQWH� D� OLPLWDomR� QD� HQWUDGD� GH� FRQWUROH�� 3RU� ILP�� HIHWXRX�VH� D�PRGHODJHP� IX]]\� 7DNDJL�
6XJHQR��76��GR�PRWRU�GH�LQGXomR�WULIiVLFR� GHILQLQGR�RV�PRGHORV�ORFDLV� H�IRUDP�SURMHWDGRV
FRQWURODGRUHV� FKDYHDGRV� FRQVLGHUDQGR� LQFHUWH]D� SDUDPpWULFD� H�RX� IDOKD�QR� VLVWHPD�� VHQGR�R�
PRGHOR�IX]]\�YiOLGR�SDUD�XPD�GHWHUPLQDGD UHJLmR�GH�RSHUDomR� VXMHLWR�j VDWXUDomR�QD�HQWUDGD�
GH� FRQWUROH� H� FRP UHMHLomR DR� WRUTXH�GH� FDUJD� DWUDYpV�GR�GHVHPSHQKR +�� $�XWLOL]DomR�GD�
PRGHODJHP�IX]]\�76�FRQVLGHUDQGR� LQFHUWH]D�SDUDPpWULFD�H�RX� IDOKD�HVWUXWXUDO�� VDWXUDomR�QR
VLQDO�GH�FRQWUROH�H�GHVHPSHQKR�+��p�RXWUD�FRQWULEXLomR�GR�WUDEDOKR��SRLV��PRGHORV�IX]]\�76�
IRUDP SRXFR� H[SORUDGRV� QR� FRQWUROH� GH� PiTXLQDV� GH� LQGXomR� 7RGDV� DV� DQiOLVHV� GH
GHVHPSHQKR�GR�VLVWHPD�IRUDP�GHVHQYROYLGDV�QR�VRIWZDUH0DWODE�6LPXOLQN�

3DODYUDV�FKDYH�� &RQWUROH� UREXVWR FKDYHDGR� 'HVLJXDOGDGHV PDWULFLDLV� OLQHDUHV�� )X]]\�
7DNDJL�6XJHQR��0RWRU�GH�LQGXomR WULIiVLFR�
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7KH� WKHVLV� SUHVHQWV� WKH� DQDO\VLV� RI� D� FRQWURO� WHFKQLTXH� IRU� WKH� DFWLYDWLRQ� RI� D� WKUHH�SKDVH�
LQGXFWLRQ�PRWRU�ZLWK�VTXLUUHO�FDJH�URWRU��0,7��XVLQJ�UREXVW�VZLWFKHG�FRQWUROOHUV�WKDW�FKRRVH�D�
JDLQ� IURP� WKH� VWDWH� YHFWRU� IHHGEDFN� FRQWUROOHU� EHORQJLQJ� WR� D� VHW� RI� NQRZQ� JDLQV�� E\�
PLQLPL]LQJ�WKH�GHULYDWLYH�RI�WKH�TXDGUDWLF�/\DSXQRY�IXQFWLRQ��7KH�GHVLJQHG�FRQWUROOHUV�XVHG�
WKH� WHFKQLTXH� RI� /LQHDU� 0DWUL[� ,QHTXDOLWLHV� �/0,V��� FRQVLGHULQJ� GLIIHUHQW� SDUDPHWULF�
XQFHUWDLQWLHV� DQG�RU� IDXOWV� LQ� WKH� SODQW��7KURXJK� WKH� G\QDPLF� HTXDWLRQV�ZLWK� YHFWRU� FRQWURO�
DQG�RULHQWDWLRQ�E\�WKH�URWRU�IORZ��WKH�PRGHO�ZDV�UHSUHVHQWHG�LQ�VWDWH�YDULDEOHV�DQG�XVLQJ�WKH�
0DWODE�6LPXOLQN�VRIWZDUH�ZLWK�WKH�PDWKHPDWLFDO�UHVROXWLRQ�VROYHUV��<DOPLS�DQG�6HGXPL��WKH�
EHKDYLRU� RI� WKH� UREXVW� VZLWFKHG� FRQWUROOHUV FRPSDUHG� WR� WKH� UREXVW� FRQWUROOHUV� VKRZLQJ� WKH�
VXSHULRULW\�RI�VZLWFKHG�FRQWUROOHUV��,Q�WKH�VHTXHQFH��WKH�SURMHFW�RI�VZLWFKHG�FRQWUROOHUV�IRU�WKH�
DFWLYDWLRQ�RI�WKH�0,7�ZDV�GHYHORSHG�ZLWK�SDUDPHWULF�XQFHUWDLQWLHV�DQG�RU�IDLOXUHV�FRQVLGHULQJ�
D�UHJLRQ�RI�RSHUDWLRQ �UHJLRQ�LQ�ZKLFK�LW�LV�JXDUDQWHHG�WKDW�WKH�WUDMHFWRULHV�RI�WKH�VWDWH�YHFWRU�
UHPDLQ�LQVLGH�� ,W�LV�D�GLIIHUHQWLDO�RI�WKH�ZRUN��IRU�QRW�KDYLQJ�LQ�WKH�OLWHUDWXUH�UHVHDUFKHV�ZLWK�
WKLV�FRQFHSW�DSSOLHG�LQ�WKH�DFWLYDWLRQ�RI�WKH�0,7��,Q�DGGLWLRQ��WKH�H[LVWHQFH�RI�VDWXUDWLRQ�DW�WKH�
FRQWURO� LQSXW� ZDV� FRQVLGHUHG�� DQRWKHU� UHOHYDQW� WRSLF�� EHFDXVH� WKHUH� H[LVW IHZ� VWXGLHV� WKDW�
DGGUHVV� WKLV� OLPLWDWLRQ�� )LQDOO\�� 7DNDJL� 6XJHQR� �76�� IX]]\� PRGHOLQJ� RI� WKH� WKUHH�SKDVH�
LQGXFWLRQ� PRWRU� ZDV� SHUIRUPHG�� GHILQLQJ� WKH� ORFDO� PRGHOV�� DQG� VZLWFKHG� FRQWUROOHUV� ZHUH�
GHVLJQHG�FRQVLGHULQJ�SDUDPHWULF�XQFHUWDLQW\�DQG�RU�V\VWHP�IDLOXUH��ZLWK�WKH�IX]]\�PRGHO�YDOLG�
IRU�D�JLYHQ�UHJLRQ�RI�RSHUDWLRQ��VXEMHFW�WR�VDWXUDWLRQ�DW�WKH�FRQWURO�LQSXW�DQG�ZLWK�WKH�UHMHFWLRQ�
RI� WKH� ORDG� WRUTXH� WKURXJK� WKH�+��SHUIRUPDQFH��7KH�XVH�RI�76�IX]]\�PRGHOLQJ�FRQVLGHULQJ�
SDUDPHWULF� XQFHUWDLQW\� DQG�RU� VWUXFWXUDO� IDLOXUH�� VDWXUDWLRQ� LQ� WKH� FRQWURO� VLJQDO� DQG� +��
SHUIRUPDQFH�LV�DQRWKHU�FRQWULEXWLRQ�RI�WKH�ZRUN� EHFDXVH IX]]\�76�PRGHOV�KDYH�EHHQ�VWXGLHG�
E\� IHZ� UHVHDUFKHUV�� $OO� V\VWHP� SHUIRUPDQFH� DQDO\]HV� ZHUH� GHYHORSHG� XVLQJ� WKH�
0DWODE�6LPXOLQN�VRIWZDUH�

.H\ZRUGV�� 5REXVW� VZLWFKHG� FRQWURO�� /LQHDU� PDWUL[� LQHTXDOLWLHV� �/0,V��� )X]]\� 7DNDJL�
6XJHQR��7KUHH�SKDVH�LQGXFWLRQ�PRWRU�
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ܣ 0DWUL]�GR�VLVWHPDא� �୬౮ ൈ ୬౮

ሻߙሺܣ 0DWUL]�GR�VLVWHPD�FRP�LQFHUWH]DV א �୬౮ ൈ ୬౮

ሻߙመሺܣ 0DWUL]�H[SDQGLGD�GR�VLVWHPD�FRP�DomR�LQWHJUDO�H�LQFHUWH]DV

෠ܤ 0DWUL]�GH�HQWUDGD�H[SDQGLGD�GR�VLVWHPD�FRP�DomR�LQWHJUDO

௠ܤ &RHILFLHQWH�GH�DWULWR�YLVFRVR

ܤ 0DWUL]�GH�HQWUDGDא� �୬౮ ൈ ୬౫

଴ܤ 0DWUL]�DX[LOLDU

௪ܤ 0DWUL]�UHODFLRQDGD�j�DWXDomR�GR�GLVW~UELR�GR�VLVWHPDא� �୬౮ ൈ ଵ

௪෢ܤ 0DWUL]� H[SDQGLGD� GR� VLVWHPD� FRP� DomR� LQWHJUDO� UHODFLRQDGD� j� DWXDomR� GR�

GLVW~UELR�GR�VLVWHPD

G &RRUGHQDGD�GH�HL[R�GLUHWR

࣠ &RQMXQWR�FRPSRVWR SRU�PDWUL]HV�GLDJRQDLV

௤ܨ (OHPHQWR�GH�࣠א�� �୬౫ ൈ ୬౫

௤ܨ
ି (OHPHQWR�GH�࣠א�� �୬౫ ൈ ୬౫��	୯

ି ൌ � െ 	୯

௜ܪ 0DWUL]�UHODFLRQDGD�D�OHL�GH FRQWUROH�FKDYHDGD

݅ௗ௦
௘ &RPSRQHQWH�GH�HL[R�GLUHWR�GD�FRUUHQWH�GR�HVWDWRU�QD�UHIHUrQFLD�VtQFURQD�JLUDQWH

݅ௗ௦
௘ כ 5HIHUrQFLD� GD� FRPSRQHQWH� GD� FRUUHQWH� GH� HL[R� GLUHWR� QD� UHIHUrQFLD� VtQFURQD�

JLUDQWH

݅௤௦
௘ &RPSRQHQWH� GH� HL[R� GH� TXDGUDWXUD� GD� FRUUHQWH� GR� HVWDWRU� QD� UHIHUrQFLD�

VtQFURQD�JLUDQWH

݅௥ &RUUHQWH�GRV�HQURODPHQWRV�GR�URWRU

݅௦ &RUUHQWH�GRV�HQURODPHQWRV�GR�HVWDWRU

ܬ 0RPHQWR�GH�LQpUFLD

ܭ &RQWURODGRU�FRP�JDQKR�~QLFRא� �୬౫ ൈ ୬౮

௥ܭ &RQMXQWR�GH�SROLWRSRV�GR�VLVWHPD

௧ܭ &RQVWDQWH�GH�WRUTXH

ఙܭ &RQWURODGRU�FRP�JDQKRV�FKDYHDGRVא� �୬౫ ൈ ୬౮

௠ܮ ,QGXWkQFLD�P~WXD

௥ܮ ,QGXWkQFLD�SUySULD�GR�URWRU

௦ܮ ,QGXWkQFLD�SUySULD�GR�HVWDWRU

௝ܯ 0DWUL]א� �୬౫ ൈ ୬౮ FRP�� א �୰



௥ܯ ,QGXWkQFLD�P~WXD�HQWUH�GRLV�HQURODPHQWRV�GR�URWRU

௦ܯ ,QGXWkQFLD�P~WXD�HQWUH�GRLV�HQURODPHQWRV�GR�HVWDWRU

௦௥ܯ ,QGXWkQFLD�P~WXD�GRV�HQURODPHQWRV�GR�HVWDWRU�FRP�RV�HQURODPHQWRV�GR�URWRU

௝ܰ 0DWUL]א� �୬౫ ൈ ୬౮ FRP�� א �୰

ܲ 0DWUL]�VLPpWULFD�SRVLWLYD�GHILQLGDא� �୬౮ ൈ ୬౮

௠ܲ 1~PHUR�GH�SDUHV�GH�SRORV

T &RRUGHQDGD�GR�HL[R�GH�TXDGUDWXUD

ܳఫതതത 0DWUL]�VLPpWULFD�DX[LOLDU��� א �୰

ܳ௝ 0DWUL]�VLPpWULFDא� �୬౮ ൈ ୬౮

ܴ௥ 5HVLVWrQFLD�GR�URWRU

ܴ௦ 5HVLVWrQFLD�GR�HVWDWRU

ݎ 1~PHUR�GH�SROLWRSRV�GR�VLVWHPD

ݏ 1~PHUR�GH�SDUkPHWURV�LQFHUWRV�GLVWLQWRV�SUHVHQWHV�QR�VLVWHPD

ܵሺߚǡ ǡݎ ሻߠ 5HJLmR�GR�SODQR�FRPSOH[R��SRUFHQWDJHP�GH�RYHUVKRRW��WHPSR�GH�SLFR�H�WHPSR�

GH�HVWDEHOHFLPHQWR�

௅ܶ 7RUTXH�GH�FDUJDא� �୬౭

௘ܶ 7RUTXH�HOHWURPDJQpWLFR

ሻݐሺݑ (QWUDGD�GH�FRQWUROHא� �୬౫

ௗܸ௦
௘ &RPSRQHQWH�GH�HL[R�GLUHWR�GD�WHQVmR�GR�HVWDWRU�QD�UHIHUrQFLD�VtQFURQD�JLUDQWH

௤ܸ௦
௘ &RPSRQHQWH�GH�HL[R�GH�TXDGUDWXUD�GD�WHQVmR�GR�HVWDWRU�QD�UHIHUrQFLD�VtQFURQD�

JLUDQWH

௦ܸ 7HQVmR�GRV�HQURODPHQWRV�GR�HVWDWRU

ሻݐሺݔ 9HWRU�GH�HVWDGR� א �୬౮

ሻݐොሺݔ 9HWRU�GH�HVWDGR�H[SDQGLGR�GR�VLVWHPD�FRP�DomR�LQWHJUDO

ܼ 0DWUL]�VLPpWULFD�SRVLWLYD�GHILQLGDא� �୬౫ ൈ ୬౮

ܼ௜ 0DWUL]�VLPpWULFDא� �୬౮ ൈ ୬౮

ܼఙ 0DWUL]HV�VLPpWULFDV�SRVLWLYDV�GHILQLGDVא� �୬౫ ൈ ୬౮

߱௘ 9HORFLGDGH�HOpWULFD�GR�HVWDWRU

߱௥ 9HORFLGDGH�PHFkQLFD�GR�URWRU

߱௥
כ 5HIHUrQFLD�GH�YHORFLGDGH�PHFkQLFD�GR�URWRU

ܹ 0DWUL]�VLPpWULFD�SRVLWLYD�GHILQLGDא� �୬౫ ൈ ୬౮

׎ 3DUkPHWUR�TXH�GHILQH�RV�OLPLWHV�GDV�UHVWULo}HV�ItVLFDV�FRUUHVSRQGHQWHV�D�UHJLmR�

GH�RSHUDomR



ௗ௥׎
௘ &RPSRQHQWH�GH�HL[R�GLUHWR�GR�IOX[R�GR�URWRU�QD�UHIHUrQFLD�VtQFURQD�JLUDQWH

௤௥׎
௘ &RPSRQHQWH� GH� HL[R� GH� TXDGUDWXUD� GR� IOX[R� GR� URWRU� QD� UHIHUrQFLD� VtQFURQD�

JLUDQWH

ௗ௥׎
௘ כ 5HIHUrQFLD� GD� FRPSRQHQWH� GH� HL[R� GLUHWR� GR� IOX[R� GR� URWRU� QD� UHIHUrQFLD�

VtQFURQD�JLUDQWH�

௦׎ )OX[R�GRV�HQURODPHQWRV�GR�HVWDWRU

߬௥ &RQVWDQWH�GH�WHPSR�GR�URWRU

߬௦ &RQVWDQWH�GH�WHPSR�GR�HVWDWRU

ߪ &RHILFLHQWH�GH�GLVSHUVmR

௜ߙ 3HVR�QRUPDOL]DGR�GH�FDGD�PRGHOR�ORFDO�GR�VLVWHPD

ߚ 7D[D�GH�GHFDLPHQWR

௘௟௜௣ߚ &RQVWDQWH�SRVLWLYD�FRUUHVSRQGHQWH�D�H[SDQVmR�GR�HOLSVRLGH

ࣦ൫ܮ௝൯ 5HJLmR�GH�VDWXUDomR

ࣟሺܲǡ ሻߣ &RQMXQWR�HOLSVRLGDO

ɂ 'LVW~UELR� GH� HQHUJLD� OLPLWDGD�� FRQVWDQWH� SRVLWLYD�� VHQGR� HVWD� FRQVLGHUDGD� R�

YDORU�OLPLWDQWH�GR�WRUTXH

଴ߝ 3DUkPHWUR�UHODFLRQDGR�j�FRQGLomR�LQLFLDO

ሻ൯ݐ௟ሺݖ௜௟൫ߤ )XQomR�GH�SHUWLQrQFLD�HP�WHUPRV�GH�YDULiYHLV�LQFHUWDV�H�RX�GHVFRQKHFLGRV
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� ,1752'8d­2

2V� PRWRUHV� GH� LQGXomR� WULIiVLFRV� �0,7�� VmR� XVDGRV� HP� PXLWRV� VHWRUHV� LQGXVWULDLV��

VHQGR�R�SULQFLSDO�HOHPHQWR�GH�FRQYHUVmR�GH�HQHUJLD�HOpWULFD�HP�PHFkQLFD���2�0,7�p�R�PRWRU�

PDLV� YHQGLGR�� GHYLGR� VXDV� FDUDFWHUtVWLFDV� GH� EDL[R� FXVWR�� UREXVWH]� H� DOWD� HILFLrQFLD�

�3(5(6$'$�� 721,(//,�� 025,&,�� ������ *2('7(/�� ������ %/$1&+,1,� HW� DO��� �����

'$/,/$�HW�DO���������63<52328/26��0,7521,.$6��������6,1*+�HW�DO����������$OpP�

GDV�DSOLFDo}HV�URWLQHLUDV�RXWUDV�HVWmR�VHQGR�GHVHQYROYLGDV��FRPR�SRU�H[HPSOR��D�XWLOL]DomR�QD�

WUDomR� GH� EDUFRV �63<52328/26�� 0,7521,.$6�� ������ H YHtFXORV� HOpWULFRV

�$28$28'$��&+$'/,��%28.+1,)(5��������

1RV�SDtVHV�GHVHQYROYLGRV�PDLV�GD�PHWDGH�GR�WRWDO�GD�HQHUJLD�SURGX]LGD�p�FRQYHUWLGD�

HP�HQHUJLD PHFkQLFD�DWUDYpV�GH PRWRUHV�HOpWULFRV��1R�%UDVLO��R�VHWRU�LQGXVWULDO�p�UHVSRQViYHO�

SRU�����GR�FRQVXPR DQXDO�GH�HQHUJLD��'HQWUR�GHVWH�VHWRU��RQGH�Ki�PDLRU�GHPDQGD�GH�HQHUJLD�

HOpWULFD�� RV� PRWRUHV VmR� UHVSRQViYHLV� SRU� DSUR[LPDGDPHQWH� ���� GHVWH� FRQVXPR� (QWUH� RV�

YiULRV� WLSRV� GH� PRWRUHV�� R� PRWRU� GH� LQGXomR� RSHUD� HP� ���� GRV� VLVWHPDV� GH� DFLRQDPHQWR�

LQGXVWULDO �$==2/,1�� ������ 380$�� ������ $FUHGLWD�VH� TXH� DWXDOPHQWH� DXPHQWRX� D�

SRUFHQWDJHP�GH�XWLOL]DomR�GR�0,7�GHYLGR�DV�VXDV�QRYDV�DSOLFDo}HV��

'XUDQWH� PXLWRV� DQRV�� JUDQGH� SDUWH� GDV� WDUHIDV� HQYROYLGDV� QRV� SURFHVVRV� SURGXWLYRV�

RSHUDYDP�HP�YHORFLGDGHV� DSUR[LPDGDPHQWH� FRQVWDQWHV�� QmR�QHFHVVLWDQGR�QHQKXPD�DomR�GH�

FRQWUROH� VREUH� RV� PRWRUHV� RX� DFLRQDPHQWRV�� WDLV� FRPR� GH� SRVLomR�� YHORFLGDGH� RX� WRUTXH

�/(21+$5'������������� ������

$Wp� D� GpFDGD� GH� ���� DV� WDUHIDV� TXH� H[LJLDP� DFLRQDPHQWRV� GH� YHORFLGDGH� YDULiYHO��

FRQWUROH�UiSLGR�H�SUHFLVR�GD�SRVLomR�RX�GD�YHORFLGDGH�XWLOL]DYDP�VRPHQWH�PRWRUHV�GH�FRUUHQWH�

FRQWtQXD�� SRU� SRVVXtUHP� XP� GHVDFRSODPHQWR� HQWUH� R� FRQWUROH� GH� IOX[R� �HVWDEHOHFLGR� SHOD�

FRUUHQWH�GH�FDPSR��H�R�FRQWUROH�GH�WRUTXH��HVWDEHOHFLGR�SHOD�FRUUHQWH�GH�DUPDGXUD�� (VWH�IDWR�

IDFLOLWD� R� FRQWUROH� LQGHSHQGHQWH� GD� YHORFLGDGH� H� GR� WRUTXH� SRVVLELOLWDQGR� XP� ERP�

GHVHPSHQKR�GLQkPLFR�GR�DFLRQDPHQWR��$==2/,1���������

2V�0,7V�VXEVWLWXtUDP�RV�PRWRUHV�GH� �FRUUHQWH�FRQWtQXD��GHYLGR�DR�VHX�PHQRU�SUHoR��

PHQRU� Q~PHUR� GH� PDQXWHQo}HV� SDUD� R� PHVPR� QtYHO� GH� SRWrQFLD�� � PHQRU� SHVR� H� PHQRU�

WDPDQKR �9$6��������$==2/,1��������

$V� HVWUDWpJLDV� GH� FRQWUROH� QR� DFLRQDPHQWR� GR� 0,7� YDULDP� GH� DFRUGR� FRP� VXD�

DSOLFDomR�� VHQGR�HVWDV� LQH[LVWHQWHV �PDOKD�DEHUWD��� VLPSOLILFDGDV�RX�FRP�JUDQGHV�H[LJrQFLDV�

GLQkPLFDV�



��

$�SULPHLUD�HVWUDWpJLD�GH�FRQWUROH� IRL�R�FRQWUROH� HVFDODU��TXH�FRQWUROD� D�DPSOLWXGH�GD�

WHQVmR� H� D� IUHTXrQFLD�� GH� PDQHLUD� SURSRUFLRQDO�� FRP� R� REMHWLYR� GH� D� PDQWHU� R� IOX[R� GD�

PiTXLQD� FRQVWDQWH�� &RP� HVWD� HVWUDWpJLD� GH� FRQWUROH�� D� YHORFLGDGH� p�PRQLWRUDGD� D� SDUWLU� GD�

IUHTXrQFLD�HOpWULFD��SURFXUDQGR�PDQWHU�FRQVWDQWH�D�UHODomR�WHQVmR�IUHTXrQFLD��9�)���

$� WHQVmR�GD�PiTXLQD�FRQWUROD�R� IOX[R�H�D� IUHTXrQFLD� 2 HVFRUUHJDPHQWR� FRQWUROD�RV�

YDORUHV� GH� WRUTXH� &RQWXGR�� R� IOX[R� H� R� WRUTXH� VmR� IXQo}HV� GD� IUHTXrQFLD� H� GD� WHQVmR��

FRQVHTXHQWHPHQWH��p�LPSRVVtYHO�DMXVWDU�VRPHQWH�XP�YDORU�VHP�DIHWDU�R�RXWUR �%26(���������

'HVWD� IRUPD�� RV� DFLRQDPHQWRV� EDVHDGRV� QHVWD� WpFQLFD� GH� FRQWUROH� QmR� FRQVHJXHP�

DWLQJLU� GHVHPSHQKRV� GLQkPLFRV� LJXDLV� RX� VXSHULRUHV� DRV� GRV�PRWRUHV� GH� FRUUHQWH� FRQWtQXD�

GHYLGR� D� HVWH� DFRSODPHQWR��(VWH� WLSR� GH� FRQWUROH� p� DSOLFDGR�TXDQGR�QmR� Ki� QHFHVVLGDGH� GH�

UHVSRVWDV�UiSLGDV�D�FRPDQGRV�GH�WRUTXH�H�YHORFLGDGH��

$OJXQV� HVWXGRV� IRUDP GHVHQYROYLGRV�XWLOL]DQGR� HVWD� WpFQLFD�� FRPR�SRU� H[HPSOR� HP

0XWKRVHOYDQ��'DVK�H�6RPDVXQGDUDP��������H 6XHWDNH��6LOYD�H�*RHGWHO��������������

2�DFLRQDPHQWR�GR�0,7�GH�IRUPD�VHPHOKDQWH�DR�GR�PRWRU�GH�FRUUHQWH�FRQWtQXD��EDVHLD�

VH�QD�WHRULD�GH�FRQWUROH�YHWRULDO�GHVHQYROYLGD�SHORV�WUDEDOKRV�GH�+DVVH��UHDOL]DGR�HP�������H�

GH�%ODVFKNH�HP�������QRV�TXDLV RFRUUH�R�GHVDFRSODPHQWR�GR�IOX[R�H�GR�WRUTXH��/(21+$5'��

������������������%26(��������������

(VWH FRQWUROH� EDVHLD�VH� QD� UHSUHVHQWDomR� GDV� HTXDo}HV� HOHWURPDJQpWLFDV� GD�PiTXLQD�

HP�XP�VLVWHPD�GH�FRRUGHQDGDV GLUHWR�H�TXDGUDWXUD��GT���FRP�HL[R�GLUHWR��G��DOLQKDGR�FRP�R�

YHWRU�GH�IOX[R��3RUWDQWR��VH�ID]�QHFHVViULR�R�FRQKHFLPHQWR�GD�SRVLomR�GR�YHWRU�IOX[R�SDUD�D�

RULHQWDomR� GR� VLVWHPD� GH� FRRUGHQDGDV� GT�� 2� FRQWUROH� p� HIHWXDGR� PHGLDQWH� YDULDo}HV�

LQGHSHQGHQWHV� GDV� FRUUHQWHV� UHVSRQViYHLV� SHOR� FDPSR� H� SHOR� FRQMXJDGR�� 1R� HL[R� GLUHWR� D�

FRUUHQWH� p� UHVSRQViYHO� SHOR� FDPSR�� QR� HL[R� HP� TXDGUDWXUD� D� FRUUHQWH� p� UHVSRQViYHO� SHOR�

WRUTXH��DQDORJDPHQWH�DR�PRWRU�GH�FRUUHQWH�FRQWtQXD��.5,6+0$1��������

3RUWDQWR��D�FRPSRQHQWH�GH�HL[R�GLUHWR�GD�FRUUHQWH��TXDQGR�DOWHUDGD��LQIOXHQFLD�DSHQDV�

QR�IOX[R��QmR�FDXVDQGR�LPSDFWR�QR�WRUTXH��H�D�FRPSRQHQWH�GH�HL[R�HP�TXDGUDWXUD�GD�FRUUHQWH�

WHP�LQIOXrQFLD�H[FOXVLYDPHQWH VREUH�R�WRUTXH��QmR�DOWHUDQGR�R�IOX[R��%26(��������

2�FRQWUROH�YHWRULDO�p�VHQVtYHO�jV�YDULDo}HV GRV�SDUkPHWURV�GD�PiTXLQD��'HVWD�PDQHLUD��

R�FRQKHFLPHQWR�GH�WRGRV�RV�SDUkPHWURV�HOpWULFRV�VmR�GH�VXPD�LPSRUWkQFLD�SDUD�D�UHDOL]DomR�

GR�FRQWUROH�YHWRULDO��2/,9(,5$��������

$�HYROXomR�GRV�PLFURSURFHVVDGRUHV�H�GRV�VLVWHPDV�GH�SRWrQFLD��DOLDGRV�FRP�WHRULDV�GH�

FRQWUROH� SURSRUFLRQDUDP� R� DXPHQWR� GDV� DSOLFDo}HV� GR� DFLRQDPHQWR� GR� 0,7� FRP� FRQWUROH�

YHWRULDO��FRPR�SRU�H[HPSOR�� LOXVWUDGDV�HP &KDQJ�HW�DO�� �������H�5RPHUR��6HURQ�H�'H�'RQi�

��������



��

$OpP� GR� FRQWUROH� YHWRULDO� H[LVWHP RV� FRQWUROHV� 'LUHWR� GH� 7RUTXH� �'LUHFW� 7RUTXH�

&RQWURO�� '7&�� H� $XWRFRQWUROH� 'LUHWR� �'LUHFW� 6HOI� &RQWURO�� '6&��� $WUDYpV� GR� '7&� RX� GR�

'6&�� RV� YDORUHV� GD� DPSOLWXGH� GR� IOX[R� PDJQpWLFR� H� GR� WRUTXH� HOHWURPDJQpWLFR� VmR�

FRQWURODGRV�GH�XPD�IRUPD�VHSDUDGD�H�GLUHWD��DWUDYpV�GH�XPD�VHOHomR�DGHTXDGD�GD�HQWUDGD�HP�

FRQGXomR� GRV� LQWHUUXSWRUHV� GH� SRWrQFLD� GR� LQYHUVRU� �7$.$+$6+,�� 12*8&+,�� ������

%8-$��&$6$'(,��6(55$��������%8-$��&$6$'(,��6(55$��������=,'$1,�HW�DO���������

0$548(6�� ������ 380$�� 6*8$5(=,� ),/+2�� 5833(57�� ������ 3$7(/� HW� DO��� ������

=+$2�HW�DO���������

2� DYDQoR� GRV� HVWXGRV� QHVWDV� WpFQLFDV� SRVVLELOLWDUDP� D� XWLOL]DomR� GH� QRYRV�

FRQWURODGRUHV��FRPR�

x FRQWURODGRUHV�FRP�PRGRV�GHVOL]DQWHV��FRPR�H[HPSOR��SRGH�VH�HQFRQWUDU�QDV�SHVTXLVDV�

GHVHQYROYLGDV� SRU� +D]]DE�� %RXVVHUKDQH� H� 6LFDUG� �������� -DPRXVVL� HW� DO�� �������

0DVXPSRRU��<DJKREL�H�.KDQHVDU��������

x UHGHV�QHXUDLV��HP 2JX]�H�0HKPHW��������

x QHXUR� IX]]\�� GH� DFRUGR� FRP 5LJDWRV� ��������'RXLUL�� %HOJKD]L� H� &KHUNDRXL� �����D���

'RXLUL��%HOJKD]L�H�&KHUNDRXL������E���9DKHGL��=DULI�H�.DODW������D���9DKHGL��=DULI�H�

.DODW������E��

x FRQWURODGRUHV� UREXVWRV�� REVHUYD�VH� HP 3UHSDLQ�� 3RVWOHWKZDLWH� H� %HQFKDLE� �������

'DOLOD�HW�DO����������+HGMDU��%RXFKHU�H�'XPXU���������0RDYHQL�H�.KRUVKLGL��������

x RXWURV��FRPR�R�WUDEDOKR�HODERUDGR�SRU %ODQFKLQL�HW�DO���������

'H� XPD�PDQHLUD� JHUDO�� D H[HFXomR� GR� FRQWUROH� GH� SRVLomR�� YHORFLGDGH� H� WRUTXH� GR�

PRWRU� GH� LQGXomR� WULIiVLFR� XWLOL]D� RV� FRQWURODGRUHV� SURSRUFLRQDO� LQWHJUDO� �3,��� SURSRUFLRQDO�

GHULYDWLYR��3'��H�SURSRUFLRQDO�LQWHJUDO�GHULYDWLYR��3,'���RV�TXDLV�VmR�ODUJDPHQWH�HPSUHJDGRV�

H�SRVVXHP�HILFLrQFLD�FRQKHFLGD��+22�HW�DO���������

6HJXQGR�%DKORXO�HW�DO����������%DKORXO�HW�DO� �������H�&KHQ�HW�DO��������� R�SURMHWR�GR�

DFLRQDPHQWR�GR�0,7�p�GHVHQYROYLGR�FRQVLGHUDQGR�RV SDUkPHWURV�QRPLQDLV�GD�PiTXLQD� 1R�

HQWDQWR��HVWHV�SDUkPHWURV�PXGDP��DOpP�GR�TXH��DOJXQV�QmR�VmR�GLVSRQtYHLV�SDUD�PHGLomR��

2V� VLVWHPDV� GH� FRQWUROH� DWHQGHP� DV� H[SHFWDWLYDV� GR� SURMHWLVWD� TXDQGR� R� PRGHOR�

GLQkPLFR�XWLOL]DGR�SDUD� R� GHVHQYROYLPHQWR� GR� SURMHWR� p� SUHFLVR� 3RUpP�� QD� JUDQGH�PDLRULD�

GRV� FDVRV�� XP� PRGHOR� TXH� FRQVLGHUH� WRGDV� DV� SDUWLFXODULGDGHV� GR� SURFHVVR� p� GH� GLItFLO�

REWHQomR� $OpP� GLVWR�� DV� LQFHUWH]DV� GHFRUUHQWHV� GD� LPSUHFLVmR� GRV� YDORUHV� GR� FRQMXQWR��

MXQWDPHQWH�� FRP� DV� SHUWXUEDo}HV� LQHUHQWHV� DRV� SURFHVVRV� JHUDP� SUREOHPDV� QR� FRQWUROH� GR�

VLVWHPD� HP� PDOKD� IHFKDGD� H WDPEpP�� SRGHP� QmR� JDUDQWLU� D� HVWDELOLGDGH� GR� VLVWHPD�



��

�2/,9(,5$�� ������.5,6+0$1�� ������ 75$1*%$(.�� ������%21,9(172� HW� DO��� ������

&+(1�HW�DO���������62/7$13285��.+22%$1� 1,.1$0��������*8(=0,/�HW�DO���������

(VWDV� FDUDFWHUtVWLFDV� RFRUUHP� QR 0,7� SRLV�� HOH� SRVVXL� XPD� FRPSOH[D� HVWUXWXUD�

PDJQpWLFD�TXH�LPS}H�XP�HOHYDGR�DFRSODPHQWR�HQWUH�R�IOX[R�H�R�WRUTXH�HOHWURPDJQpWLFR��VHXV�

SDUkPHWURV� PXGDP� FRQIRUPH� VXD� RSHUDomR�� DOpP� GR� TXH�� DOJXPDV� YDULiYHLV� GR� URWRU� VmR�

LQDFHVVtYHLV�� GLILFXOWDQGR� R� FRQWUROH� GD� YHORFLGDGH� H� GR� WRUTXH �3(5(6$'$�� 721,(//,��

025,&,��������-$02866,�HW�DO���������=$$)285, HW�DO��������

'H�DFRUGR�FRP�6ROWDQSRXU��.KRREDQ�H�1LNQDP��������DV�LQFHUWH]DV�SDUDPpWULFDV�QR�

0,7�VmR�PXLWR�GLItFHLV�GH�VHUHP�PHQVXUDGDV�

'HYLGR� jV� LQFHUWH]DV� SDUDPpWULFDV� H� IDOKDV� QR� HTXLSDPHQWR� R� FRQWUROH� SUHFLVR� GHVWD�

PiTXLQD�QmR�p�VLPSOHV��%/$1&+,1,�HW�DO���������$05$1(�HW�DO���������

$V�IDOKDV�DFDUUHWDP�D�SDUDGD�GR�0,7�H��FRQVHTXHQWHPHQWH��D SDUDOLVDomR�GD�SURGXomR�

H� SRVVtYHLV SHUGDV� ILQDQFHLUDV� �6,1*+� HW� DO��� ������ $OpP� GLVWR�� DFDUUHWDP� SUREOHPDV� QD�

RSHUDomR�� YLGH SRU� H[HPSOR�� FRUUHQWHV� H� WHQV}HV� GHVHTXLOLEUDGDV�� SXOVDo}HV� QR� WRUTXH� H�

YHORFLGDGH��SHUGD�GH�HILFLrQFLD��DTXHFLPHQWR�H[FHVVLYR�H�DXPHQWR�GH�SHUGDV�HOpWULFDV��9$6��

������ %21,9(172� HW� DO��� ������ 63<52328/26� 0,7521,.$6�� ������ =,1$� HW� DO���

������ $28$28'$�� &+$'/,�� %28.+1,)(5�� ������ =,1$� HW� DO��� ������ 5(=$(,��

.+2652:-(5',�� ������ 0(5$%(7�� %$+,� '5,&,�� ������ *8(=0,/� HW� DO��� ������

%281(0(85�� &+(0$&+(0$�� (66281%28/,�� ������ *8(=0,/� HW� DO��� ������

*8(=0,/�HW�DO���������/$<$',�HW�DO���������<(7*,1��������

$� RFRUUrQFLD� GH� IDOKDV� SRGH� FDXVDU� DWp� LQVWDELOLGDGH� GR� VLVWHPD�� DVVLP� VHQGR�� p�

QHFHVViULR� TXH� R� DFLRQDPHQWR� XWLOL]H� XP� FRQWURODGRU� TXH� FRPSHQVH� RV� HIHLWRV� GDV� IDOKDV� H�

JDUDQWD D� FRQILDELOLGDGH� H� D� HVWDELOLGDGH� GR� VLVWHPD� FRP� XP� GHVHPSHQKR� DFHLWiYHO�

�7$5%285,(&+��7851(5��������%(7,1�HW�DO���������+22�HW�DO���������.$1'8.85,��

������*8(=0,/�HW�DO���������

6HJXQGR� 5H]DHL� H� .KRVURZMHUGL� �������� DV� IDOKDV� SRGHP� SURGX]LU�� DXPHQWR� GD�

SXOVDomR�GR�WRUTXH��GLPLQXLomR�GR�WRUTXH�HOHWURPDJQpWLFR��DXPHQWR�GDV�SHUGDV�H�UHGXomR�GD�

HILFLrQFLD�

(P <RXVVHI�HW�DO���������H�&DR�H�:DQJ���������DV�IDOKDV�JHUDOPHQWH�FDXVDP�JUDQGH�

LQWHUUXSomR�QRV� VLVWHPDV�SUiWLFRV�H�HVVDV�SRGHP�VHU� LQWHUPLWHQWHV��RX�VHMD��SHUPDQHFHP�HP�

YLJRU� SRU� XP� SHUtRGR� OLPLWDGR� GH� WHPSR� H� SRGHP� VH� UHFXSHUDU� VHP� TXDOTXHU� LQWHUYHQomR�

'HVWD�IRUPD��R VLVWHPD�GH�FRQWUROH�GHYH�DWXDU�UDSLGDPHQWH�SDUD�HYLWDU�GDQRV�QD�VHJXUDQoD�H�

QD�FRQILDELOLGDGH�GR�VLVWHPD�



��

'H� DFRUGR� FRP $OORXFKH� HW� DO�� ������� 7DEEDFKH� HW� DO�� �������� 6S\URSRXORV� H�

0LWURQLNDV���������$JXLOHUD�HW�DO�� ��������5H]DHL�H�.KRVURZMHUGL���������5NKLVVL�NDPPRXQ�

HW�DO���������H�/D\DGL�HW�DO�������� DV�SULQFLSDLV�IDOKDV�GR�PRWRU�GH�LQGXomR�WULIiVLFR�VmR�

D�� IDOKDV� QR� HVWDWRU� ± UHVXOWDP� HP� FLUFXLWRV� DEHUWRV� RX� FXUWRV� HP� XP� RX� PDLV�

HQURODPHQWRV�GR�HVWDWRU�

E��IDOKDV�QD�EDUUD�RX�QR�DQHO�GD�H[WUHPLGDGH�GR�URWRU�

F��LUUHJXODULGDGHV�GR�HQWUHIHUUR��H[FHQWULFLGDGH��

G��IDOKDV�QRV�URODPHQWRV H�PDQFDLV�

2V� GHIHLWRV� QR� HVWDWRU� HVWmR� UHODFLRQDGRV� FRP� D� LVRODomR� GR� HQURODPHQWR�� LVWR� p�

GHFRUUHQWH� GH� HQYHOKHFLPHQWR� GD� ILDomR�� FRQWDPLQDomR�� XPLGDGH�� DOWD� YLEUDomR�� H[FHVVR� GD

WHPSHUDWXUD� RSHUDFLRQDO�� YHQWLODomR� LQDGHTXDGD�� WHQVmR� LQDGHTXDGD� H� VREUHFDUJD� SHUVLVWHQWH�

�7$91(5�HW�DO���������.+$/$)� +$,'(5��������=+$1*�HW�DO���������63<52328/26��

0,7521,.$6��������'5,&,� %$+,� 0(5$%(7��������0(5$%(7� %$+,� '5,&,��������

*8(=0,/�HW�DO����������

1R� URWRU� DV� IDOKDV� HVWmR� UHODFLRQDGDV� FRP� TXHEUD� GH� EDUUDV� H�RX� QR� DQHO� GH� FXUWR�

FLUFXLWR�� VHQGR� HVWHV� SURYHQLHQWHV� GH� WHQV}HV� WpUPLFDV�� PHFkQLFDV�� PDJQpWLFDV�� UHVLGXDLV��

GLQkPLFDV�H�DPELHQWDLV��.+$/$)� +$,'(5��������=+$1*�HW�DO���������63<52328/26��

0,7521,.$6��������'5,&,� %$+,� 0(5$%(7��������7$/+$28,�HW�DO�����������

$OpP�GDV� IDOKDV� UHODWDGDV� DQWHULRUPHQWH� H[LVWH�R�SUREOHPD�GD�H[FHQWULFLGDGH�� VHQGR�

HVWD�GLYLGLGD�HP�HVWiWLFD�H�GLQkPLFD��DV�TXDLV�HVWmR�UHODFLRQDGDV�FRP�R�GHVDOLQKDPHQWR�HQWUH�

R� FHQWUR� GR� URWRU� H� R� FHQWUR� URWDFLRQDO�� $V� SULQFLSDLV� FDXVDV� SDUD� D� H[FHQWULFLGDGH� VmR��

SRVLFLRQDPHQWR� LQFRUUHWR� GR� HVWDWRU� RX� GR� URWRU�� RYDOL]DomR� GR� Q~FOHR� GR� HVWDWRU��

GHVDOLQKDPHQWR�GRV�URODPHQWRV��GHVDOLQKDPHQWR�GR�URWRU��YLEUDomR�H�GHVJDVWH�GRV�URODPHQWRV�

H�RX�PDQFDLV��8PD�H[FHQWULFLGDGH�HP� WRUQR�GH�����p�DGPLVVtYHO� �1$1',� 72/,<$7� /,��

������

$� GDQLILFDomR� GR� PDQFDO� H� D� TXHEUD� GRV� URODPHQWRV� VmR� GHFRUUHQWHV� GH� WHQV}HV�

WpUPLFDV�� PHFkQLFDV�� FRQWDPLQDomR�� FRUURVmR�� LQVWDODomR� H� OXEULILFDomR� LQDGHTXDGD�

DFDUUHWDQGR� SXOVDomR� QR� WRUTXH� H� QD� YHORFLGDGH�� GLPLQXLQGR� D� HILFLrQFLD� GR� HTXLSDPHQWR�

�=+28� +$%(7/(5� +$5/(<�� ������.+$/$)� +$,'(5�� ������ =+$1*� HW� DO��� ������

63<52328/26� 0,7521,.$6��������*/2:$&=����������

$OpP�GDV�IDOKDV�QR�HTXLSDPHQWR��SRGHP�RFRUUHU�GDQRV�QR�VLVWHPD�GH�DFLRQDPHQWR�H�

GH�DTXLVLomR�GH�GDGRV��FRPR�IDOKDV�QRV�VHQVRUHV� �HQFRGHUV ySWLFRV�� WDFRJHUDGRUHV�� VHQVRUHV�

GH� FRUUHQWH H WHQVmR��� WHQGR� JUDQGH� LPSRUWkQFLD� H� LQIOXrQFLD� QR� GHVHPSHQKR� GR� FRQWUROH�



��

�$//28&+(�HW� DO��� ������7$%%$&+(�HW� DO��� ������=,1$�HW� DO��� ������%2852*$28,��

6(7+20��%(/.+2'-$��������<2866()�HW�DO���������

6HJXQGR� 7DEEDFKH� HW� DO�� �������� $JXLOHUD� HW� DO�� �������� 9HUUHOOL� HW� DO�� ������� H�

5NKLVVL�.DPPRXQ� HW� DO�� �������� R� PDX� IXQFLRQDPHQWR� GHVVHV� FRPSRQHQWHV� SRGH� SURGX]LU�

FRQVHTXrQFLDV� FUtWLFDV� QR� GHVHPSHQKR� GR�0,7�� 1RUPDOPHQWH�� RV� VHQVRUHV� SHUWHQFHQWHV� DR�

DFLRQDPHQWR� GR� 0,7�� VHQVRUHV� GH� WHQVmR�� FRUUHQWH� H� YHORFLGDGH� GR� URWRU�� WUDEDOKDP� VRE�

PXLWRV�HVWUHVVHV�GH�GLIHUHQWHV�RULJHQV��WpUPLFR��HOpWULFR��PHFkQLFR�H�DPELHQWDO���TXH�DIHWDP�

VHULDPHQWH�D�VXD�GXUDELOLGDGH�H�LQWHUIHUHP�QR�ERP�IXQFLRQDPHQWR�GR�VLVWHPD��$//28&+(�

HW� DO��� ������ %2852*$28,�� 6(7+20�� %(/.+2'-$�� ������ <2866()� HW� DO��� ������

5.+,66,�.$00281�HW�DO���������

$V�IDOKDV�QRV�VHQVRUHV�SRGHP�DFDUUHWDU�XPD�HOHYDomR�QRV�YDORUHV�GH�FRUUHQWH�H�WHQVmR�

SRGHQGR� FDXVDU� GDQRV� DR� HTXLSDPHQWR� 3RU� HVWH�PRWLYR�� HVWHV� YDORUHV� GHYHP� VHU� OLPLWDGRV�

�75$1*%$(.�� ������ 025(12�9$/(1=8(/$�� 6$17,%Èf(=�� ������ +22� HW� DO���

������*8(=0,/ HW�DO���������

6HJXQGR�%RXQHPHXU��&KHPDFKHPD�H�(VVRXQERXOL��������RV�WUDEDOKRV�TXH�FRQVLGHUDP�

IDOKDV� QmR� DERUGDP� RFRUUrQFLD� VLPXOWkQHDV�� FRPR� IDOKD� QR� DWXDGRU� H� QR� VHQVRU�� GHYLGR� j�

FRPSOH[LGDGH�GH�DQiOLVH��

6HJXQGR�7DEEDFKH�HW�DO�� �������H�5NKLVVL�.DPPRXQ HW�DO�� ��������RV�DFLRQDPHQWRV�

HOpWULFRV� WROHUDQWHV� D� IDOKDV� QRV� VHQVRUHV� JDQKDUDP� LPSRUWkQFLD� GHYLGR� DR� DXPHQWR� GH�

DSOLFDo}HV�FRP�SURSXOVmR�HOpWULFD�H D�QHFHVVLGDGH GD�TXDOLGDGH�GRV�VLQDLV�PHGLGRV�

$OpP�GD�UHGXomR�GR�GHVHPSHQKR�GHFRUUHQWH�GDV�IDOKDV��WrP�VH�WDPEpP�D�GHJUDGDomR

GRV� UHTXLVLWRV� GH� SURMHWR� GR� VLVWHPD� GH� FRQWUROH RFDVLRQDGD SHODV LQFHUWH]DV��$V� LQFHUWH]DV�

SDUDPpWULFDV� VmR� LQHUHQWHV� DR� HTXLSDPHQWR�� SRLV�� GXUDQWH� D� VXD� RSHUDomR� VHXV� SDUkPHWURV�

YDULDP� GH� DFRUGR� FRP� D� WHPSHUDWXUD�� XPLGDGH�� YHORFLGDGH�� WHPSR� GH� RSHUDomR��

HQYHOKHFLPHQWR� GR� PDWHULDO� H� RXWUDV� FDXVDV� �9$6�� ������ 257(*$�� (63,126$�� ������

75$1*%$(.�� ������ %21,9(172� HW� DO��� ������ $==2/,1�� ������ %/$1&+,1,� HW� DO���

������-$02866,�HW�DO���������62/7$13285��.+22%$1��1,.1$0��������

$�UHVLVWrQFLD�GR�URWRU�YDULD�GXUDQWH R�IXQFLRQDPHQWR�GR�0,7 H��VHJXQGR�:LW��2UWHJD�H�

0DUHHOV� �������� R� FRQWUROH� GD� YHORFLGDGH� SURSRVWR� SDUD� R� HTXLSDPHQWR�� VXEPHWLGR� D� XP

WRUTXH�GH�FDUJD�FRQVWDQWH�p�JOREDOPHQWH�DVVLQWRWLFDPHQWH�HVWiYHO�GHVGH�TXH�D� UHVLVWrQFLD�GR�

URWRU� VHMD H[DWDPHQWH� FRQKHFLGD�� $OpP� GLVVR�� WRGRV� RV� VLQDLV� GR� VLVWHPD� SHUPDQHFHP�

XQLIRUPHPHQWH� OLPLWDGRV� VH� R� YDORU� HVWLPDGR� GD� UHVLVWrQFLD� GR� URWRU� HVWLYHU� SUy[LPR� R�

VXILFLHQWH�GR�YDORU�UHDO�GR�HTXLSDPHQWR��2�VLVWHPD�VH�WRUQD�LQVWiYHO�VH�D�UHVLVWrQFLD�GR�URWRU�



��

IRU� VXSHUHVWLPDGD� 2X� VHMD�� R� YDORU� GD� UHVLVWrQFLD� GR� URWRU� p� XP� SDUkPHWUR� FUtWLFR� QR�

GHVHPSHQKR�GR�VLVWHPD��

$�YDULDomR�GD�UHVLVWrQFLD�GR�URWRU�LPSDFWD�HQRUPHPHQWH�R�GHVHPSHQKR�GH�FRQWUROH�H�

SRGH� OHYDU� D� GHJUDGDomR� GR� UDVWUHDPHQWR� GH� YHORFLGDGH� H� HUURV� GH� HVWLPDWLYD� HP� UHJLPH�

SHUPDQHQWH�H�GXUDQWH�R�WUDQVLWyULR��%$+/28/�HW�DO���������

$� GHWHUPLQDomR� GD� UHVLVWrQFLD� GR� URWRU� p� FUXFLDO� SDUD� D� RULHQWDomR� GH� FDPSR� H� R�

FRQVHTXHQWH�GHVDFRSODPHQWR��0$5,12�HW�DO���������

6HJXQGR�5H]DHL�H�.KRVURZMHUGL��������RV�SURMHWRV�GH�FRQWURODGRUHV�GHYHP�FRQVLGHUDU�

XPD�YDULDomR�PtQLPD�GH�����QD�UHVLVWrQFLD�GR�URWRU�

$�FRQVWDQWH�GH�WHPSR�GR�URWRU�WDPEpP�p�XP�SDUkPHWUR�FUtWLFR�SDUD�R�DFLRQDPHQWR�GR�

0,7�� SRLV�� HVWi� UHODFLRQDGD� WDPEpP� FRP� D� LQGXWkQFLD� GR� URWRU �%$=$1(//$�

5(*,1$772������� ������

$OpP� GHVWHV� SDUkPHWURV�� R� WRUTXH� GH� FDUJD� H� D� UHVLVWrQFLD� GR� HVWDWRU� WDPEpP� VmR�

FUtWLFRV �0$5,12��720(,��9(55(//,������� &+(1 HW�DO�� �������

(P 7UDRUp��/HRQ�H�*OXPLQHDX��������H�0DULQR��7RPHL�H�9HUUHOOL� ��������HP�EDL[DV�

YHORFLGDGHV��R�SDUkPHWUR�PDLV� LPSDFWDQWH p�D� UHVLVWrQFLD�GR�HVWDWRU��SRLV��YDULDo}HV�GH�����

HP�EDL[DV�YHORFLGDGHV��SRGHP OHYDU�R�VLVWHPD�j�LQVWDELOLGDGH�

6HJXQGR�7UDQJEDHN��������RV�YDORUHV�GDV�UHVLVWrQFLDV�GR�URWRU�H�GR�HVWDWRU�VmR�GLItFHLV�

GH�VHUHP�REWLGDV�FRP�SUHFLVmR GXUDQWH�R�IXQFLRQDPHQWR� 3RUpP��GLIHUHQWHPHQWH�GD�UHVLVWrQFLD�

GR�URWRU��D�UHVLVWrQFLD�GR�HVWDWRU�SRVVXL�XPD�PHQRU�YDULDomR�GXUDQWH�VXD�RSHUDomR��GHYLGR�j�

WHPSHUDWXUD��SRU�SRVVXLU�XPD�PHOKRU�YHQWLODomR��

(P� JUDQGH� SDUWH� GRV� WUDEDOKRV� GHVHQYROYLGRV� H[LVWH� D� SUHRFXSDomR� FRP� UHODomR� j�

YDULDomR�LQFHUWH]D� SDUDPpWULFD�� 3RUpP�� HP� FDGD� FDVR p� FRQVLGHUDGD XPD� SRUFHQWDJHP� GH�

LPSDFWR�GHVWHV�SDUkPHWURV��

1R� WUDEDOKR�0DULQR��7RPHL� H�9HUUHOOL� ������� IRL� DGRWDGD�XPD�YDULDomR� GH�����QRV�

YDORUHV� GDV� UHVLVWrQFLDV�� (P� WUDEDOKR� PDLV� UHFHQWH�� DGRWRX�VH XPD� YDULDomR� GH� ����� QD�

UHVLVWrQFLD�GR�URWRU��0$5,12��720(,��9(55(//,��������

(P� 0DVXPSRRU�� <DJKREL� H� .KDQHVDU� �������� FRQVLGHURX�VH� ���� GH� LQFHUWH]D� QD�

UHVLVWrQFLD�GR�URWRU�H�����QR�WRUTXH�GH�FDUJD��

(P�3UHSDLQ��3RVWOHWKZDLWH�H�%HQFKDLE������� IRL�SURSRVWR TXH�D� UHVLVWrQFLD�GR�URWRU�

YDULD�HP�����H�R�WRUTXH�GH�FDUJD�HP�����

(P� &KHQ� HW� DO�� ������� IRL� HIHWXDGD XPD� DQiOLVH� GDV� LQIOXrQFLDV� SDUDPpWULFDV� QR�

UHQGLPHQWR�GR�DFLRQDPHQWR��DOpP�GH�DSUHVHQWDU�RV�FDVRV�GH�LQVWDELOLGDGH��



��

$VVLP� VHQGR�� ILFD� FODUR� TXH� D LGHQWLILFDomR� SDUDPpWULFD� p� LPSUHVFLQGtYHO� SDUD� D�

REWHQomR� GH� XP� ERP� GHVHPSHQKR� GLQkPLFR� �0$5,12� HW� DO��� ������ &+(1� HW� DO��� ������

5(=$(,��.+2652:-(5',��������/$<$',�HW�DO���������

$OpP�GRV�IDWRV�GLVFULPLQDGRV�DQWHULRUPHQWH��GXUDQWH�D�YLGD�~WLO GR�PRWRU��p�QHFHVViULR�

R� GHVHQYROYLPHQWR� GH� LQWHUYHQo}HV� SDUD� PDQWr�OR HP� ERDV� FRQGLo}HV�� 6HJXQGR� %D]XUWR��

4XLVSH� H�0HQGR]D� �������� D� RFRUUrQFLD� GH� LQWHUYHQo}HV� QR� HTXLSDPHQWR� SDUD�PDQXWHQomR�

�UHFRQGLFLRQDPHQWR��UHGX]�HP�DSUR[LPDGDPHQWH����D�HILFLrQFLD�FRP UHODomR�DR�UHQGLPHQWR�

REWLGR�HP�IiEULFD��

$SyV� R� UHFRQGLFLRQDPHQWR�� DOpP� GD� SHUGD� GH� HILFLrQFLD�� RFRUUH XP� DXPHQWR� GDV�

YDULDo}HV�LQFHUWH]DV�SDUDPpWULFDV�DIHWDQGR�R�DFLRQDPHQWR�H�R�GHVHPSHQKR�GR�0,7�

6HJXQGR� 9LHLUD� �������� R� DXPHQWR� QDV� LQFHUWH]DV� GRV� SDUkPHWURV� GR� HTXLSDPHQWR�

HVWmR� UHODFLRQDGRV� D� XPD� IDOWD� GH� SDGURQL]DomR� QR� SURFHGLPHQWR� GH� UHFRQGLFLRQDPHQWR� GH�

PRWRUHV�HQWUH�DV�HPSUHVDV��SRLV��PXLWDV�HIHWXDP�R�VHUYLoR�GH�PDQHLUD�DOWDPHQWH�QRFLYD��FRPR�

SRU�H[HPSOR��DTXHFLPHQWRV� LQDGHTXDGRV�H�VXEVWLWXLomR�GH FREUH�SRU�DOXPtQLR�VHP�D�FRUUHWD�

UHDGHTXDomR� GR� GLkPHWUR� GR� FRQGXWRU�� $OpP� GLVWR�� ���� GDV� HPSUHVDV� SHVTXLVDGDV� TXH�

HIHWXDP�RV�VHUYLoRV�GH�UHFRQGLFLRQDPHQWR�QmR� WUHLQDP�VHXV�IXQFLRQiULRV��RX�VHMD��HVWHV�QmR�

SRVVXHP�XPD�TXDOLILFDomR�DGHTXDGD�SDUD�R�GHVHQYROYLPHQWR�GR�VHUYLoR�

$VVLP� VHQGR�� DSyV� R� UHFRQGLFLRQDPHQWR� GRV� PRWRUHV� p� QHFHVViULD D� H[HFXomR� GH�

DMXVWHV�QR�VLVWHPD�GH�FRQWUROH�SDUD�REWHQomR�GH XP�ERP�GHVHPSHQKR�GLQkPLFR��

$�TXHVWmR� GRV�0,7V� UHFRQGLFLRQDGRV� p� LPSDFWDQWH�� SRLV�� VHJXQGR�9LHLUD� �������� QR�

DQR�GH�������R� WRWDO� GH�PRWRUHV� WULIiVLFRV� UHFRQGLFLRQDGRV� IRL�GD�RUGHP�GH�����PLOK}HV�GH�

XQLGDGHV��GH�XP� WRWDO� LQVWDODGR�GH����PLOK}HV��RX�VHMD������GRV�0,7V� LQVWDODGRV�QR�%UDVLO�

IRUDP�UHFRQGLFLRQDGRV�

$OpP�GDV�LQFHUWH]DV�YDULDo}HV�SDUDPpWULFDV�H� IDOKDV�GR�HTXLSDPHQWR�H�GR�VLVWHPD�GH�

DFLRQDPHQWR�� WrP�VH� D� QHFHVVLGDGH� GH� OLPLWDU� RV� VLQDLV� GH� FRUUHQWH� H� WHQVmR�� SDUD� TXH� QmR�

RFRUUD�VREUHFRUUHQWH�H�RX�VREUHWHQVmR�QR�FRQMXQWR��(VWD�OLPLWDomR�FRQVWLWXL�XPD�VDWXUDomR�QR�

DFLRQDPHQWR�GR�0,7�H�HVWD�QmR�p�FRQVLGHUDGD QRV�SURMHWRV�GRV�FRQWURODGRUHV��75$1*%$(.��

������

$�VDWXUDomR�GR�DWXDGRU�p�XP�IHQ{PHQR�SUHVHQWH�HP�VLVWHPDV�GH�FRQWUROH��VHQGR�HVWH��

FDXVDGR� SRU� UHVWULo}HV� GH� VXD� FDSDFLGDGH� GH� VDtGD�� 2� SURMHWR� GH� FRQWUROH� FRQVLGHUDQGR� D�

VDWXUDomR� GR� DWXDGRU� p� FRPSOH[R� 3RUpP�� VH� QmR� IRU� FRQVLGHUDGR� QR� SURMHWR�� SRGH� OHYDU� j

SHUGD� GR� GHVHPSHQKR�� RYHUVKRRW�� WHPSR� GH� HVWDELOL]DomR� LQDGHTXDGR� H� DWp� SHUGD� GH�

HVWDELOLGDGH� �7$5%285,(&+�� 7851(5�� ������ 025(12�9$/(1=8(/$��

6$17,%Èf(=��������*$2�HW�DO���������+22�HW�DO����������



��

$�VDWXUDomR�QR�VLQDO�GH�FRQWUROH�GR�0,7�p�GHVHQYROYLGD�LQVHULQGR�XP�EORFR�VDWXUDGRU��

H� HVWD� PHWRGRORJLD� p� PXLWR� XWLOL]DGD� QD� OLWHUDWXUD� H� HP� GLYHUVDV� DSOLFDo}HV� LQGXVWULDLV��

$ERUGDJHQV� GH� FRQWUROH� TXH� FRQVLGHUHP� D� VDWXUDomR� QR� SURMHWR� GR� FRQWURODGRU� VmR�

HPSUHJDGDV�HP�SRXFRV�WUDEDOKRV�FRPR��SRU�H[HPSOR��HP�&KDQJ�HW�DO����������%ODQFKLQL�HW�DO��

�������H�=KDR�HW�DO���������

'HYLGR�D�WRGRV�RV�IDWRV�GHVFULWRV��GLYHUVRV�HVWXGRV�GH�FRQWURODGRUHV�SDUD�DFLRQDPHQWR�

GR�0,7 REMHWLYDP�PHOKRUDU�R�FRPSRUWDPHQWR�GLQkPLFR�GR�FRQMXQWR��FRP�R�LQWXLWR�GH�REWHU

PHOKRUHV GHVHPSHQKRV�� WROHUDQWH�jV�YDULDo}HV�LQFHUWH]DV�SDUDPpWULFDV��YDULDo}HV�QR�PRGHOR��

WROHUDQWH� D� IDOKDV� H� SHUWXUEDo}HV� GH� FDUJDV �3(5(6$'$�� 721,(//,�� 025,&,�� ������

%(+$/�HW�DO���������%21,9(172�HW�DO���������%/$1&+,1,�HW�DO��������� -$02866,�HW�

DO���������62/7$13285��.+22%$1��1,.1$0��������+22�HW�DO�������� *8(=0,/�HW�

DO�������� *8(=0,/�HW�DO���������

$VVLP�VHQGR��Ki�QHFHVVLGDGH�FRQVWDQWH�GH�SHVTXLVDU�QRYDV�DERUGDJHQV�GH�RWLPL]DomR�H�

FRQWUROH� TXH� SRVVDP� VHU� HILFLHQWHPHQWH� DSOLFDGDV� QRV� SURFHVVRV� SDUD� REWHQomR� GH� ERDV�

UHVSRVWDV� FRQWULEXLQGR� SDUD� D� PHOKRUDULD� GD� HILFLrQFLD�� SURGXWLYLGDGH� H� QD� UHGXomR� GR�

FRQVXPR� GH� HQHUJLD� HOpWULFD� �5(*,1$772�� ������ *2('7(/�� ������ %/$1&+,1,� HW� DO���

������

6HJXQGR� %DKORXO� HW� DO�� ������� PHVPR� FRP�PXLWDV� SHVTXLVDV� GHVHQYROYLGDV� FRP� R�

0,7� DLQGD� H[LVWH� PXLWRV� GHVDILRV� SDUD� DSOLFDo}HV� GH� HQJHQKDULD� GHYLGR� DR� DXPHQWR� GD�

GHPDQGD�LQGXVWULDO�H�D�H[LJrQFLD�GH�DOWRV�QtYHLV�GH�GHVHPSHQKR �UREXVWH]��

(P� YLVWD� GLVWR�� HVWH� WUDEDOKR� WHP� R� LQWXLWR� GH� FRQWULEXLU� FRP� HVWD� DQiOLVH�

GHVHQYROYHQGR� XP� HVWXGR� GD� WpFQLFD� GH� FRQWURODGRUHV� FKDYHDGRV� QR� DFLRQDPHQWR� GR�0,7��

HQJOREDQGR� LQFHUWH]DV�YDULDo}HV� SDUDPpWULFDV�� IDOKDV�� VDWXUDomR� QR� VLQDO� GH� FRQWUROH� H�

SHUWXUEDo}HV�GH�FDUJD�

$�LGpLD�GD�XWLOL]DomR�GH�VLVWHPDV�FKDYHDGRV�p�SURMHWDU�XPD�HVWUDWpJLD�GH�FKDYHDPHQWR�

DGHTXDGD� TXH� VHOHFLRQD� D� FDGD� LQVWDQWH� GH� WHPSR� XP� VXEVLVWHPD� GLQkPLFR� GHQWUH� XP�

GHWHUPLQDGR�Q~PHUR�GH�VXEVLVWHPDV�GLVSRQtYHLV��(VWH�FRQWUROH�FKDYHDGR�p�SURMHWDGR�GH�IRUPD�

TXH� DLQGD� DVVHJXUH� D� HVWDELOLGDGH� DVVLQWyWLFD� FRP� D� JDUDQWLD� GH� GHVHPSHQKR� DGHTXDGR�

PHVPR�QD�SUHVHQoD�GH LQFHUWH]DV�SDUDPpWULFDV�H�IDOKDV�QR�VLVWHPD �'(&$5/2�HW�DO���������

$�WpFQLFD�GH�FRQWUROH�FKDYHDGR� Mi�IRL HPSUHJDGD�HP�GLYHUVRV�WUDEDOKRV�FRP�JUDQGHV�

FRQWULEXLo}HV��SRU�JDUDQWLU�D�HVWDELOLGDGH�H�R�GHVHPSHQKR�GR�VLVWHPD��FRPR�SRU�H[HPSOR�HP�

7DQDND�� ,ZDVDNL� H� :DQJ� �������� *HURPHO� H� &RODQHUL� �������� &DUGLP� �������� *HURPHO� H�

'HDHFWR� �������� 'HDHFWR� HW� DO� ������� 'HDHFWR�� *HURPHO� H� 'DDIRX]� ������� %X]DFKHUR�

��������6RX]D�HW�DO����������'HDHFWR�H�6DQWRV��������H�RXWURV��



��

2�FKDYHDPHQWR�GH�FRQWURODGRUHV�QRUPDOPHQWH�IRUQHFH�XP�PHOKRU�GHVHPSHQKR�SDUD�R�

VLVWHPD�FRQWURODGR� GHYLGR�j�SRVVLELOLGDGH�GH�FDGD�FRQWURODGRU�JHUDU�XPD�PHOKRU�UHVSRVWD�HP�

FDGD�FRQGLomR�RSHUDFLRQDO��

2�FKDYHDPHQWR�GH�FRQWURODGRUHV�DSOLFDGR�QR�0,7�IRL�XWLOL]DGR�HP�SRXFRV WUDEDOKRV��

SRU� H[HPSOR��'LDOOR��%HQERX]LG� H�0DNRXI� ������� H�%HQERX]LG��'LDOOR� H�=HUDRXOLD� ��������

1HVWHV HVWXGRV� RFRUUH� R� FKDYHDPHQWR� GH� GLIHUHQWHV� PHWRGRORJLDV� �FRQWURODGRU� YHWRULDO�

LQGLUHWR�� FRQWUROH� YHWRULDO� VHQVRUOHVV H� FRQWUROH� HVFDODU�� TXH� VmR� HVFROKLGDV� DWUDYpV� GH� XPD�

HVWUDWpJLD� GH� GHFLVmR� GH� FRQWUROH� GHILQLGR� SRU� XP� VLVWHPD� GH� GHWHFomR� GH� IDOKDV VHP� D�

JDUDQWLD�PDWHPiWLFD�GH�HVWDELOLGDGH�QR�VLVWHPD�GH�WURFD�GRV�FRQWURODGRUHV�

$�PHWRGRORJLD� DSUHVHQWDGD QHVWH� WUDEDOKR� GLIHUH� GD� XWLOL]DGD HP�'LDOOR��%HQERX]LG� H�

0DNRXI��������H�%HQERX]LG��'LDOOR�H�=HUDRXOLD���������SRLV��HOD�QmR�PXGD�D�WpFQLFD�GH�FRQWUROH�

$VVLP� VHQGR�� REMHWLYD�VH� QHVWD� WHVH IRUQHFHU� PHOKRUHV� UHVXOWDGRV� H� FRP� PHQRV�

FRQVHUYDGRULVPRV GRV�TXH�RV�REWLGRV�H�SXEOLFDGRV�HP�2UWXQKR�HW�DO�������D���2UWXQKR�HW�DO��

�����E��� 2UWXQKR� HW� DO�� �������� 2UWXQKR� HW� DO�� �����D�� H� 2UWXQKR� HW� DO�� �����E��� SRLV�� QRV�

DUWLJRV� SXEOLFDGRV�� RV� FRQWURODGRUHV� SURMHWDGRV� SRVVXHP�DSHQDV� XP�JDQKR� H�� QHVWD� WHVH�� RV�

FRQWURODGRUHV� SURMHWDGRV� VmR� FKDYHDGRV� FRP� PDLV� GH� XP� JDQKR� QR� FRQWURODGRU�� 3RUWDQWR��

REMHWLYD�VH FRODERUDU FRP� DV� SHVTXLVDV� GH� DFLRQDPHQWRV� GH� PRWRUHV� GH� LQGXomR� WULIiVLFR�

REWHQGR�ERDV�UHVSRVWDV�GLQkPLFDV�GR�VLVWHPD�FRQVLGHUDQGR�XPD�UHJLmR�GH�RSHUDomR�GR�0,7��

VDWXUDomR� QR� VLQDO� GH� FRQWUROH�� FRQWURODGRU� FKDYHDGR�� LQFHUWH]DV� SDUDPpWULFDV�� IDOKDV��

SHUWXUEDomR�GH�FDUJD�H�JDUDQWLD�GH�HVWDELOLGDGH�GR�FRQMXQWR�

$�WHVH IRL GLYLGLGD GD�VHJXLQWH�IRUPD�

1R�&DStWXOR� ��� HIHWXRX�VH� XPD� EUHYH� UHYLVmR� GD� OLWHUDWXUD� LQIRUPDQGR� RV� SULQFLSDLV�

SUREOHPDV�TXH�RFRUUHP�QR�PRWRU�GH�LQGXomR�WULIiVLFR�FRP�URWRU�JDLROD�GH�HVTXLOR��

1R�&DStWXOR� �� UHODWRX�VH� D�PRGHODJHP�GR�PRWRU�GH� LQGXomR� WULIiVLFR� DSUHVHQWDQGR�

VXDV�HTXDo}HV�GLQkPLFDV�SDUD�REWHQomR�GR�VLVWHPD�HP�YDULiYHLV�GH�HVWDGR�

1R� &DStWXOR� �� p� GHVHQYROYLGD� D� PRGHODJHP� GR� PRWRU� GH� LQGXomR� WULIiVLFR VHQGR�

HIHWXDGR�R�SURMHWR�GH�FRQWURODGRUHV�UREXVWRV�FRP�UHDOLPHQWDomR�GDV�YDULiYHLV�GH�HVWDGR��H�R

SURMHWR�GH�VLVWHPD�GH�FRQWUROH� UREXVWR�FKDYHDGR�FRP�UHDOLPHQWDomR�GDV�YDULiYHLV�GH�HVWDGR

DSOLFDGR�QR�DFLRQDPHQWR�GR�0,7�FRP�LQFHUWH]DV�SDUDPpWULFDV H�IDOKDV��XWLOL]DQGR�/0,V�VHP�D�

QHFHVVLGDGH� GR� PRQLWRUDPHQWR� GR� VLVWHPD� SDUD� D� GHWHFomR� H� LVRODPHQWR GD� IDOKD�� SRLV� R�

FRQWURODGRU�DWXD�SDUD�R�IRUQHFLPHQWR GR�PHOKRU�GHVHPSHQKR�GR�FRQMXQWR�

1R�&DStWXOR����VmR�DSUHVHQWDGRV�RV�SURMHWRV�GRV�VLVWHPDV�GH�FRQWUROH H�UHVXOWDGRV�GH�

VLPXODomR� DWUDYpV� GRV� VRIWZDUHV 0DWODE�6LPXOLQN�� RV� TXDLV� IRUDP� HODERUDGRV XWLOL]DQGR�

/0,V� TXH� OHYDP� HP� FRQWD� D� VDWXUDomR GR� VLQDO� GH� FRQWUROH� YLVDQGR� HYLWDU� D� VREUHWHQVmR� H�



��

VREUHFRUUHQWH� GR� FRQMXQWR�� PDQWHQGR� DV� YDULiYHLV� GH� HVWDGR� GHQWUR� GH� XPD� UHJLmR� GH�

RSHUDomR� JDUDQWLQGR� D� HVWDELOLGDGH� PHVPR� FRP� D� RFRUUrQFLD� GH� IDOKDV� H�RX� LQFHUWH]DV�

SDUDPpWULFDV�QR�VLVWHPD� GLDQWH�GH�SHUWXUEDo}HV�GH�FDUJD�

1R� &DStWXOR� ��� p� GHVHQYROYLGD� D� PRGHODJHP� )X]]\� 7DNDJL� 6XJHQR� GR� PRWRU� GH�

LQGXomR�WULIiVLFR�H VmR�DSUHVHQWDGRV RV SURMHWRV GH FRQWURODGRUHV FKDYHDGRV��XWLOL]DQGR�/0,V�

FRQVLGHUDQGR XPD� UHJLmR� GH� RSHUDomR� GR� HTXLSDPHQWR� TXH� JDUDQWH D� HVWDELOLGDGH� JOREDO�

DVVLQWyWLFD� GR VLVWHPD�� LQFHUWH]D� SDUDPpWULFD�� VDWXUDomR� QR� VLQDO� GH� FRQWUROH H� UHMHLomR� DR�

GLVW~UELR� $WUDYpV� GH� UHVXOWDGRV� GH� VLPXODomR YHULILFD�VH� R� FRPSRUWDPHQWR GR� VLVWHPD

FRQWURODGR��

3RU� ILP�� HIHWXD�VH� XPD� FRQFOXVmR� GR� WUDEDOKR� DSUHVHQWDQGR� SURSRVWDV� SDUD� R�

GHVHQYROYLPHQWR�GH� IXWXUDV�SHVTXLVDV��DWUDYpV�GH�QRYDV�IHUUDPHQWDV�H�HVWUXWXUDV�TXH�SRGHP�

VHU� GHVHQYROYLGDV�� DSHUIHLoRDGDV� RX� DFUHVFHQWDGDV� QR� HVWXGR�� SRVVLELOLWDQGR�� GHVWD� IRUPD�� D�

PHOKRULD�GR�DFLRQDPHQWR�GR�0,7�H�QRYDV�DSOLFDo}HV��



���

� &21&/86­2

2� PRWRU� GH� LQGXomR� WULIiVLFR� p� XP� HTXLSDPHQWR� H[WUHPDPHQWH� LPSRUWDQWH� QRV�

SURFHVVRV� LQGXVWULDLV� H� FRQWLQXDPHQWH� DXPHQWD�VH� VXDV� DSOLFDo}HV�� GHYLGR� j VXD� UREXVWH]��

PHQRU� YROXPH�� PHQRU� QHFHVVLGDGH� GH� PDQXWHQo}HV� H� HWF�� 3RUpP�� VHX� VLVWHPD� GH� FRQWUROH�

UHTXHU� R GHVDFRSODPHQWR� GR� IOX[R� GR� URWRU� H� SDUD� LVWR� p� QHFHVViULR� R� FRQKHFLPHQWR� GRV�

SDUkPHWURV�GR�0,7�

2V� SDUkPHWURV� GR� 0,7 VH� DOWHUDP GXUDQWH� D� RSHUDomR GHYLGR� D GLYHUVRV� IDWRUHV��

DFDUUHWDQGR� GHVWD� IRUPD�� XPD� LPSUHFLVmR� H� FRQVHFXWLYDPHQWH�� HUURV� GH� FRQWUROH�� SDUDGD� GR�

HTXLSDPHQWR H�RX�SURFHVVR�

$OpP� GLVVR�� RV� GLIHUHQWHV� SURFHVVRV� DFLRQDGRV� SHOR� PRWRU� GH� LQGXomR� WULIiVLFR�

QHFHVVLWDP� GD� PRGLILFDomR� GD� YHORFLGDGH� GR� HTXLSDPHQWR� H� FRQVWDQWHPHQWH� RFRUUHP�

YDULDo}HV�GH�FDUJD TXH�DIHWDP�R�GHVHPSHQKR�GR�VLVWHPD�

$VVLP�VHQGR��GLIHUHQWHV�SHVTXLVDV�VmR�GHVHQYROYLGDV�YLVDQGR�WRUQDU�R�DFLRQDPHQWR�GR�

0,7 PDLV� UREXVWR� jV� GLIHUHQWHV� LQFHUWH]DV� SDUDPpWULFDV� H� IDOKDV� HVWUXWXUDLV�� WRUQDQGR R�

VLVWHPD�GH�FRQWUROH�PDLV�FRQILiYHO��FRP�PHOKRUHV�GLQkPLFDV�H�LQVHQVtYHLV�DV�YDULDo}HV�

3RUWDQWR��HVWH�WUDEDOKR�HVWXGRX�D�XWLOL]DomR�GH�FRQWURODGRUHV�FKDYHDGRV� UREXVWR��FRP�

WD[D�GH�GHFDLPHQWR�H�'�HVWDELOLGDGH�XWLOL]DQGR�'HVLJXDOGDGHV�0DWULFLDLV�/LQHDUHV��/0,V��QR�

DFLRQDPHQWR�GR�0,7� FRP�LQFHUWH]DV�SDUDPpWULFDV�H�RX�IDOKDV� YHULILFDQGR�VHX�GHVHPSHQKR�

FRPSDUDWLYDPHQWH� DRV� FRQWURODGRUHV� UREXVWRV� VHP� FKDYHDPHQWR�� VHQGR� SRVVtYHO� HYLGHQFLDU�

XPD� PHOKRU� GLQkPLFD� VHJXLQGR� D� UHIHUrQFLD� GH� YHORFLGDGH� HVWDEHOHFLGD�� FRQVWDQWH� RX�

YDULiYHO��HP�XP�PHQRU�WHPSR H�PHQRV�VXVFHSWtYHO D�YDULDo}HV�GR�WRUTXH�GH�FDUJD�

(YLGHQFLDGR� R� PHOKRU� GHVHPSHQKR� GRV� FRQWURODGRUHV� FKDYHDGRV� FRPSDUDWLYDPHQWH�

DRV� FRQWURODGRUHV� UREXVWRV� SURMHWRX�VH� FRQWURODGRUHV� FKDYHDGRV� FRQVLGHUDQGR� LQFHUWH]DV� QD�

SODQWD�DGRWDQGR�XPD� UHJLmR�GH�RSHUDomR�j�TXDO�JDUDQWH�TXH� WRGDV� DV� WUDMHWyULDV�GR�YHWRU�GH�

HVWDGR�HVWHMDP�FRQWLGDV��(VWH�IDWR��p�UHOHYDQWH�H�LQRYDGRU�QDV�DSOLFDo}HV�FRP�DFLRQDPHQWR�GR�

PRWRU�GH�LQGXomR�WULIiVLFR��$OpP�GLVVR��IRL�FRQVLGHUDGR�QR�SURMHWR�GDV�/0,V�D�H[LVWrQFLD�GH�

VDWXUDomR�QR�VLQDO�GH�FRQWUROH��VHQGR�D�PHWRGRORJLD�DGRWDGD�GLIHUHQWH GD�WpFQLFD�XWLOL]DGD�QD�

OLWHUDWXUD��LQVHUomR�GH�XP�EORFR�VDWXUDGRU�QR�VLQDO�GH�FRQWUROH���

$V�DQiOLVHV�GHVHQYROYLGDV�QR�VRIWZDUH 6LPXOLQN�SDUD�DV�FRQGLo}HV�H�PRWRU�XWLOL]DGR��

FRQVWDWDUDP�TXH�D�WpFQLFD�GH�FRQWUROH�IRL�HILFLHQWH�H��PHVPR�FRP�D�SUHVHQoD�GH�WUrV�LQFHUWH]DV�

SDUDPpWULFDV� H�RX� IDOKDV� REWLYHUDP�VH� UHVXOWDGRV� PHOKRUHV� GR� TXH� RV� DSUHVHQWDGRV� QD�

OLWHUDWXUD�



���

3RU�ILP��IRL�DQDOLVDGR�H�SURMHWDGR�FRQWURODGRUHV�UREXVWRV�SDUD�R�PRGHOR�IX]]\�7DNDJL�

6XJHQR�GR�PRWRU�GH�LQGXomR�WULIiVLFR�FRQVLGHUDQGR�LQFHUWH]D�QD�FRQVWDQWH�GH�WHPSR�GR�URWRU��

VHQGR�R�PRGHOR�IX]]\�YiOLGR�SDUD�XPD�GHWHUPLQDGD�UHJLmR�GH�RSHUDomR��FRP�D�FRQVLGHUDomR�

GD�H[LVWrQFLD�GH�VDWXUDomR�QD�HQWUDGD�GH�FRQWUROH�H�UHMHLomR�DR�WRUTXH�GH�FDUJD�

2V�UHVXOWDGRV�REWLGRV�QDV�DQiOLVHV�GHVHQYROYLGDV�FRP�R�PRGHOR�IX]]\�QmR�PHOKRURX�D�

GLQkPLFD�GR�0,7�FRPSDUDWLYDPHQWH� DRV� UHVXOWDGRV�SUHVHQWHV�QD� OLWHUDWXUD��SRUpP��FRQWULEXL�

FRP�DV�SHVTXLVDV�GHVHQYROYLGDV�SRU�FRQVLGHUDU�D�H[LVWrQFLD�GD�VDWXUDomR�QR�VLQDO�GH�FRQWUROH�H�

GH�XPD�UHJLmR�GH�RSHUDomR�TXH�JDUDQWH�R�IXQFLRQDPHQWR�GR�VLVWHPD��(VWH�IDWR��QmR�p�JDUDQWLGR�

QRV� GLYHUVRV� WUDEDOKRV� SUHVHQWHV� QD� OLWHUDWXUD� H�� SRU� LVWR�� SRVVXHP� PHOKRUHV� UHVSRVWDV�

GLQkPLFDV� 3RUpP��GHSHQGHQGR�GD�YDULDomR�GRV�SDUkPHWURV�GR�HTXLSDPHQWR��WRUTXH�GH�FDUJD�

H�RX�RFRUUrQFLD�GH�IDOKDV�R�VLVWHPD� SRGH�VH�WRUQDU�LQVWiYHO�

$OpP� GLVVR�� YHULILFRX�VH� TXH� DR� HOLPLQDU� D� UHJLmR� GH� RSHUDomR� GR� SURMHWR� GR�

FRQWURODGRU� SDUD�R�PRGHOR�IX]]\�76� REWHYH�VH�yWLPDV�UHVSRVWDV��3RUWDQWR��QRYRV�HVWXGRV�H�

DQiOLVHV�XWLOL]DQGR�HVWH�PRGHOR�FRP D�WpFQLFD�GH�FRQWUROH�FKDYHDGR�VmR�LPSRUWDQWHV�

$� XWLOL]DomR� GD�PRGHODJHP� IX]]\�76� FRQVLGHUDQGR� LQFHUWH]D� SDUDPpWULFD� H�RX� IDOKD�

HVWUXWXUDO�� VDWXUDomR� QR� VLQDO� GH� FRQWUROH� H� FULWpULR� GH�GHVHPSHQKR�+��� MXQWDPHQWH� FRP� D�

FRQVLGHUDomR�GH�XPD�UHJLmR�GH�RSHUDomR�H�VDWXUDomR�GR�VLQDO�GH�FRQWUROH�XWLOL]DQGR�D�WpFQLFD�

GH�FRQWUROH�FKDYHDGR�QR�DFLRQDPHQWR�GR�0,7 VmR�RXWUDV�FRQWULEXLo}HV GR�WUDEDOKR�

$OpP� GLVWR�� D� XWLOL]DomR� GH� FRQWURODGRUHV� FKDYHDGRV� WDPEpP� UHSUHVHQWD� XPD�

FRQWULEXLomR��SRLV�SURSRUFLRQD�PHOKRUHV�GLQkPLFDV�FRPSDUDWLYDPHQWH�DR�FRQWURODGRU�UREXVWR�

GH�~QLFR�JDQKR�

����3(563(&7,9$6�)8785$6�

$�VHJXLU� VHJXH�XPD�EUHYH�VXJHVWmR�GH�SRVVtYHLV�WUDEDOKRV�GH�SHVTXLVD�

x 'HVHQYROYHU�XPD�EDQFDGD SDUD� HQVDLRV�GH FRQWURODGRUHV� FKDYHDGRV�QR�DFLRQDPHQWR�GR�

0,7�

x 'HVHQYROYHU�XP�SURWyWLSR�GH�DFLRQDPHQWR�GR�0,7�HP�XP�YHtFXOR�HOpWULFR�SRVVLELOLWDQGR�

WHVWHV�GH�GLIHUHQWHV�PHWRGRORJLDV�GH�FRQWUROH�

x ([WUDSRODU�D�DQiOLVH�GRV�FRQWURODGRUHV�FKDYHDGRV�SDUD�R�PRGHOR�IX]]\ 7DNDJL�6XJHQR�GR�

0,7� FRQVLGHUDQGR� PDLV� LQFHUWH]DV� �FRQVWDQWH� GH� WHPSR� GR� HVWDWRU�� H� IDOKDV� �DWXDGRU��

VHQVRUHV�GH�FRUUHQWH�H�YHORFLGDGH���SRVVLELOLWDQGR�XPD�H[FHOHQWH�UHMHLomR�DV�YDULDo}HV�GH�

UHIHUrQFLD�GH�YHORFLGDGH�H DV�PXGDQoDV�GR�WRUTXH�GH�FDUJD�



���

x &RQVLGHUDU�QR PRGHOR�GR�0,7�R�WRUTXH�GH�FDUJD�FRPR�LQFHUWH]D�SDUDPpWULFD�DR�LQYpV�GH�

XP�GLVW~UELR�

x 8WLOL]DU�WpFQLFDV�GH�FRQWUROH�TXH�SRVVLELOLWHP�D�VXDYL]DomR�GR�FKDWHUULQJ�

x $QDOLVDU� R� VLVWHPD� GH� FRQWUROH� FKDYHDGR� FRP� UHDOLPHQWDomR� GH� VDtGD� FRQVLGHUDQGR�
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