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$EVWUDFW� 7KLV�DUWLFOH�DLPV� WR�SURPRWH�DQ�RUJDQL]DWLRQDO� LPSDFW�DQDO\VLV� IURP� WKH�
GHVFULSWLRQ�RI�WKH�,7�JRYHUQDQFH�DUFKLWHFWXUH�ZLWKLQ�WKH�6LVWHPD�GH�,QIRUPiWLFD�GR�
6HUYLoR�3~EOLFR �6,63� LQ�%UD]LO��%DVHG�RQ� WKH�DVVXPSWLRQ� WKDW�RUJDQL]DWLRQV�ZLWK�
ZHOO�GHILQHG�,7�JRYHUQDQFH�SURFHVVHV�DUH�PRUH�HIIHFWLYH�ZKHQ�FRPSDUHG� WR�RWKHUV�
WKDW�GR�QRW KDYH�WKHP��LW�VKRXOG�EH�QRWHG�WKDW�LQ�WKH�IHGHUDO�SXEOLF�VHFWRU��GHVSLWH�WKH�
SODQQLQJ�� FRQWURO� DQG� VXSHUYLVLRQ� DFWLRQV� HPDQDWLQJ� IURP� WKH� FRPSHWHQW�2UJDQV��
WKHUH� LV� VWLOO� D� SUHGRPLQDQW� IUDPHZRUN� RI� LQFRPSUHKHQVLRQV� DQG� ORZ� OHYHO� RI�
PDWXULW\� LQ� WHUPV� RI� JRYHUQDQFH� DQG� ,7�PDQDJHPHQW� SURFHVVHV� LQ� WKH� ERGLHV� DQG�
HQWLWLHV� WKDW�PDNH�XS�WKH�6,63��&RQVLGHULQJ�WKLV�VFHQDULR��DQ�H[SORUDWRU\�UHVHDUFK�
ZDV�XQGHUWDNHQ�LQ�RUGHU�WR�EURDGHQ�WKH�KRUL]RQV�RI�VWXG\�RQ�WKH�VWDWH�RI�WKLQJV�WKDW�
FKDUDFWHUL]H� WKH�PDLQ� FRQWH[WV� WKDW� DUH� FRQWDLQHG� LQ� WKH� ,7� JRYHUQDQFH� V\VWHP� RI�
6,63� DQG� LWV� XQGHUVWRRG� HQWLWLHV�� DQG� WKHQ� WR� HYDOXDWH� WKH� OHYHO� RI� RUJDQL]DWLRQDO�
HIIHFWLYHQHVV��JXLGHG�E\�WKH�PHWD�PRGHO�RI�VXEV\VWHPV�RI�GLUHFWLQJ��GHYHORSPHQW�DQG�
GHOLYHU\� EHIRUH� WKH� OHYHOV� RI� SHUIRUPDQFH RUJDQL]DWLRQ�� SURFHVVHV� DQG�
LPSOHPHQWDWLRQ�� 7KH� DQDO\VLV� UHYHDOHG� WKH� FXUUHQW�PRGHO� RI� ,7� JRYHUQDQFH�ZLWKLQ�
WKH�VFRSH�RI�WKH�6,63��DV�ZHOO�DV�WKH�OHYHO�RI�VDWLVIDFWLRQ�DFKLHYHG�LQ�WKH�PRVW�GLYHUVH�
GLPHQVLRQV�HYDOXDWHG�

.H\�ZRUGV��,7�JRYHUQDQFH��RUJDQL]DWLRQDO HIIHFWLYH��,7�VXEV\VWHPV�

5HVXPR� (VWH� DUWLJR� YLVD� SURPRYHU� XPD� DQiOLVH� GH� LPSDFWR� RUJDQL]DFLRQDO�
SURYHQLHQWH�GD�GHVFULomR�GD�DUTXLWHWXUD�GH�JRYHUQDQoD�GH�7,�QR�kPELWR�GR�6LVWHPD�
GH� ,QIRUPiWLFD� GR� 6HUYLoR� 3~EOLFR� �6,63��� 3DUWLQGR� GR� SUHVVXSRVWR� GH� TXH
RUJDQL]Do}HV� FRP� SURFHVVRV� GH� JRYHUQDQoD� GH� 7,� EHP� GHILQLGRV� REWrP� PDLRU�
HIHWLYLGDGH�TXDQGR�FRPSDUDGDV�FRP�RXWUDV�TXH�QmR�RV�SRVVXL��p�SUHFLVR REVHUYDU�
TXH� QR� VHWRU� S~EOLFR� IHGHUDO�� DSHVDU� GDV� Do}HV� GH� SODQHMDPHQWR� H� GH� FRQWUROH� H�
ILVFDOL]DomR� HPDQDGDV� GRV� ÏUJmRV� FRPSHWHQWHV�� DLQGD� SHUVLVWH� XP� TXDGUR�
SUHGRPLQDQWH� GH� LQFRPSUHHQV}HV� H� GH� EDL[R� QtYHO� GH� PDWXULGDGH� HP� WHUPRV� GH�
SURFHVVRV�GH�JRYHUQDQoD�H�GH�JHVWmR�GH�7,�QRV�yUJmRV�H�HQWLGDGHV�TXH�FRPS}HP�R�
6,63��'LDQWH�GHVVH�FHQiULR�� HPSUHHQGHX�VH�XPD�SHVTXLVD GH�FDUiWHU�H[SORUDWyULR��
DPSOLDQGR RV� KRUL]RQWHV� GH� HVWXGR� VREUH� R� HVWDGR� GH� FRLVDV� TXH� FDUDFWHUL]DP� RV�
SULQFLSDLV� FRQWH[WRV� TXH� VH� HQFHUUDP� QR� VLVWHPD� GH� JRYHUQDQoD� GH� 7,� GR� 6,63� H�
VHXV� yUJmRV� FRPSUHHQGLGRV�� SDUD� HP� VHJXLGD� DYDOLDU� R� QtYHO� GH� HIHWLYLGDGH
RUJDQL]DFLRQDO�� SDXWDGD� SHOR� PRGHOR� GH� VXEVLVWHPDV� GH� GLUHFLRQDPHQWR��
GHVHQYROYLPHQWR�H�HQWUHJD�DQWH�DRV�QtYHLV�GH�GHVHPSHQKR�RUJDQL]DomR��SURFHVVRV�H�
LPSOHPHQWDomR��$V�DQiOLVHV�SHUPLWLUDP�UHYHODU�R�PRGHOR�DWXDO�GD�JRYHUQDQoD�GH�7,�
QR� kPELWR� GR� 6,63�� EHP� FRPR� R� QtYHO� GH� VDWLVIDWRULHGDGH� DOFDQoDGR� QDV� PDLV�
GLYHUVDV�GLPHQV}HV�DYDOLDGDV�

3DODYUDV�FKDYH��JRYHUQDQoD�GH�7,��HIHWLYLGDGH�RUJDQL]DFLRQDO��VXEVLVWHPDV�GH�7,�



���,QWURGXomR

9LYH�VH�HP�XPD�VRFLHGDGH�FDGD�YH]�PDLV�GHSHQGHQWH�GH�7HFQRORJLD�GD�,QIRUPDomR��7,���GDGD�
D� XOWUDFRQHFWLYLGDGH� SUHVHQWH� QDV�PDLV� GLYHUVDV� LQVWkQFLDV� H�PDQLIHVWDo}HV� RUJDQL]DFLRQDLV�
1R�DPELHQWH�FRUSRUDWLYR��D�GHSHQGrQFLD�GD�7,�QmR�p�GLIHUHQWH��FDGD�YH]�PDLV�D�FRPSOH[LGDGH�
H�RV�GHVDILRV�TXH�VH�HQFHUUDP�QDV�RUJDQL]Do}HV�S~EOLFDV�H�SULYDGDV DXPHQWDP��$V�VROXo}HV�
FRPSXWDFLRQDLV�DX[LOLDP�R�QHJyFLR�D�FRQWUDSRU�HVVD�VLWXDomR�

'H� DFRUGR� FRP� XPD� SHVTXLVD� UHDOL]DGD� SHOR� ,QIRUPDWLRQ� 7HFKQRORJ\� *RYHUQDQFH�
,QVWLWXWH��,7*,���FRP�TXDVH�����HQWUHYLVWDGRV��GH����SDtVHV��HQWUH�HOHV�H[HFXWLYRV�GH�7,�H�GH�
QHJyFLRV�� ���� GLVVHUDP� TXH� D� XWLOL]DomR� GD� 7,� SDUD� D� HVWUDWpJLD� GH� QHJyFLR� p� FRQVLGHUDGD�
HVVHQFLDO >,VDFD ����@�� R� TXH� VXJHUH� TXH� D� 7,� HIHWLYD� SRGH� DJUHJDU YDORU� DRV� VHUYLoRV� H�
SURGXWRV�GH�XPD�RUJDQL]DomR�

6RPHQWH� R� IDWR� GH� D� RUJDQL]DomR� WHU� XP� GHSDUWDPHQWR� RX� IXQomR� GH� 7,�� QmR� p�
VXILFLHQWH� SDUD TXH� HVWD DJUHJXH YDORU HIHWLYR� DR� QHJyFLR��$�*RYHUQDQoD� GH�7HFQRORJLD� GD�
,QIRUPDomR��*RY7,��DWXD�FRPR�XP�GLUHFLRQDGRU�GD�7,��HOD�HVSHOKD�FRQFHLWRV�GD�JRYHUQDQoD�
FRUSRUDWLYD�� DR� PHVPR� WHPSR� HP� TXH VH� FRQFHQWUD� QR� XVR� UDFLRQDO� H� HIHWLYR� GD� 7,� SDUD�
DOFDQoDU�DV�PHWDV�GD�RUJDQL]DomR��2V�HVWXGRV�GH�:HLOO�H�5RVV�>����@ UHYHODP TXH�HPSUHVDV�
RQGH�D�*RY7,�p�HIHWLYD�DFDEDP�WHQGR XP�UHWRUQR ILQDQFHLUR GH�DWp�����PDLV�DOWR�

+DMD� YLVWD� D� JUDQGH� LPSRUWkQFLD� GD� *RY7,�� R� VHWRU� S~EOLFR� IHGHUDO� EUDVLOHLUR� YHP�
LQWHQVLILFDQGR� Do}HV� GH� SODQHMDPHQWR� H� GH� ILVFDOL]DomR� H� FRQWUROH� SRU�PHLR� GH� VHXV� yUJmRV�
FRPSHWHQWHV�� GH�PRGR� D� EXVFDU� XP� DSULPRUDPHQWR� FRQWtQXR� GRV� SURFHVVRV� GH�*RY7,� H� GH�
JHVWmR� GH�7,��$�SDUWLU� GH� �����XP�PRGHOR� GH� DYDOLDomR� SDVVRX� D� VHU� DGRWDGR�SDUD� WUDWDU� R�
DVVXQWR�GH�IRUPD�PDLV�DPSOD�H�SURIXQGD��XWLOL]DQGR�VH�GH�LQVWUXPHQWRV�GH�DYDOLDomR�ELDQXDO�H�
LQVSHo}HV�UHJXODUHV�SURPRYLGRV�SHOR�7ULEXQDO�GH�&RQWDV�GD�8QLmR��7FX��

(P�JUDQGH�PHGLGD��D�7,�QR VHWRU�S~EOLFR�VXJHUH�XP GHVDOLQKDPHQWR�GDV�HVWUDWpJLDV�GH�
7,� FRP� DV HVWUDWpJLDV� FRUSRUDWLYDV�� GHVHQFDGHDQGR� JDVWRV� GHVQHFHVViULRV H� EDL[R� QtYHO� GH
DJUHJDomR�GH�YDORU�GD�7,�jV�RUJDQL]Do}HV�S~EOLFDV��OHYDQGR�DR�VHJXLQWH�TXHVWLRQDPHQWR��HP�
TXH�PHGLGD�R�PRGHOR�GH�JRYHUQDQoD�GH�7,�QR�VHWRU�S~EOLFR�HVWi�DGHTXDGR�SDUD�SURPRYHU�D�7,�
GH�IRUPD�VXVWHQWDGD" 1HVVH�VHQWLGR��R�REMHWLYR�GHVWH�HVWXGR�p�PDSHDU�RV�HOHPHQWRV�HVVHQFLDLV�
SDUD�HVWUXWXUDomR�GH�XP�PRGHOR�GH�JRYHUQDQoD�GH�7,�QR�VHWRU�S~EOLFR��SDXWDGR�SHOR�SULQFtSLR
GD�VXVWHQWDomR��

3DUD� WDQWR�� EXVFD�VH� LGHQWLILFDU RV IDWRUHV� FDQGLGDWRV� D� FRPSRU� R� VLVWHPD� GH�
JRYHUQDQoD� GH� 7,�� GHVFUHYHU� R� 6LVWHPD� GH� $GPLQLVWUDomR� GRV� 5HFXUVRV� GH� 7HFQRORJLD� GD�
,QIRUPDomR� GD� DGPLQLVWUDomR� GLUHWD�� DXWiUTXLFD� H� IXQGDFLRQDO� GR� 3RGHU� ([HFXWLYR� )HGHUDO�
�6,63���OHYDQWDU�RV�LQVWUXPHQWRV�GH GLDJQyVWLFR�GR�PRGHOR�DWXDO�GH�JRYHUQDQoD�GH�7,�QR�VHWRU�
S~EOLFR��SDUD�DR�ILQDO�DYDOLDU�R�HVWDGR�DWXDO�GH�GHVHQYROYLPHQWR�GR 6,63�HP�WHUPRV�GH�*RY7,�

���*RYHUQDQoD�GH�7,�FRPR�XP�IDWRU�KDELOLWDGRU�SDUD�D�HIHWLYLGDGH�RUJDQL]DFLRQDO

$� GHILQLomR� GH� *RYHUQDQoD� GH� 7,� �*RY7,�� p� EDVWDQWH� FRQWURYHUVD�� QmR� REVWDQWH� KDYHU� XP�
FRQVHQVR�TXDQWR�j�LPSRUWkQFLD�GH�VXD�DSOLFDELOLGDGH�QR�FRQWH[WR RUJDQL]DFLRQDO��(P�WHUPRV�
SUiWLFRV�� D� *RY7,� VH� WUDGX]� HP� XP� FRQMXQWR� GH� SROtWLFDV�� SURFHVVRV�� SDSpLV� H�
UHVSRQVDELOLGDGHV� DVVRFLDGRV� D� HVWUXWXUDV� H� SHVVRDV� GD� RUJDQL]DomR�� GH�PRGR� D� HVWDEHOHFHU�
FODUDPHQWH�R�SURFHVVR�GH�WRPDGD�GH�GHFLV}HV�H�DV�GLUHWUL]HV�SDUD�R�JHUHQFLDPHQWR�H�XVR�GD�7,��
GH�IRUPD�DOLQKDGD�j�YLVmR��PLVVmR�H�PHWDV�HVWUDWpJLFDV�GD�RUJDQL]DomR�>7FX ����@�

'H� DFRUGR� FRP� R� ,WJL >����@�� D� *RY7,� DSUHVHQWD� FLQFR� iUHDV� IRFDLV� DOLQKDPHQWR�
HVWUDWpJLFR� HQWUHJD� GH� YDORU�� JHVWmR� GH� ULVFRV�� JHVWmR� GH� UHFXUVRV H� PHQVXUDomR� GH�
GHVHPSHQKR�



3DUD� D� *RY7, VHU� LPSODQWDGD� QR� VHWRU� S~EOLFR�� SDUD� DOpP� GHVVDV� iUHDV�� DOJXPDV�
GLUHWUL]HV� GHYHP� VHU� REVHUYDGDV�� 6HJXQGR� 5RGULJXHV� HW� DO�� >����@ IDOWDP� LQLFLDWLYDV�
HVWUXWXUDGDV�SRU�PHLR�GD�DGPLQLVWUDomR�S~EOLFD�EUDVLOHLUD SDUD� LPSODQWDomR�GH�*RY7, H TXH�
QmR�EDVWD�VRPHQWH�KDYHU LQVWUXo}HV�QRUPDWLYDV�VH�QmR�Ki LQVWUXomR�SDUD�VXD�LPSODQWDomR��$V�
GLUHWUL]HV� UHFRPHQGDGDV VmR�>LELG�@��FULDomR�GR�VHJPHQWR�GH�*RY7, QD�HVWUXWXUD�GRV�yUJmRV��
LPSODQWDomR� GH� PHFDQLVPR� GH� UHODFLRQDPHQWR�� HYROXomR� GD� PDWXULGDGH� GRV� SULQFLSDLV�
SURFHVVRV�GH�7,��LQWURGXomR�GH�SURFHGLPHQWRV�H�SUiWLFDV�Mi�OHJLWLPDGDV�QD�$3)�

1R� kPELWR� GD� $GPLQLVWUDomR� 3~EOLFD� )HGHUDO �$3)� IRL� FRQVWDWDGR SRU� PHLR� GH
OHYDQWDPHQWR�IHLWR�SHOR�7&8�HP������TXH�����GRV�yUJmRV�H�HQWLGDGHV�SRVVXHP FRPLWrV�GH�
7,� XP� SHUFHQWXDO UD]RDYHOPHQWH� ERP� VH� HVWLYHVVHP� HIHWLYDPHQWH� UHDOL]DQGR� VXDV� IXQo}HV�
SUHFtSXDV�>&XQKD�DQG 1HWR ����@��3DUD�VXSHUDU�HVVH�TXDGUR�GLYHUJHQWH��RV�DXWRUHV�VXJHUHP�
IDWRUHV�FUtWLFRV�GH�VXFHVVR�SDUD�VH�DOFDQoDU PDLRU�HIHWLYLGDGH�GRV�FRPLWrV�GH�7,�

'HVGH�������D�HIHWLYLGDGH�RUJDQL]DFLRQDO�p�XP�WHUPR�TXH�QmR�DSUHVHQWD�XP�FRQVHQVR�
VREUH�VXD�GHILQLomR�H�FRQFHLWR�>&DPHURQ ����@��Ki�WDPEpP�XPD�GLILFXOGDGH�QD�GLIHUHQFLDomR�
GD�HIHWLYLGDGH RUJDQL]DFLRQDO�DSOLFDGD�QR�VHWRU�S~EOLFR�H�QR�SULYDGR�>3DUKL]JDUL�DQG *LOEHUW
����@� 3RU� YH]HV�� D� HIHWLYLGDGH� RUJDQL]DFLRQDO� p� YLVWD� FRPR� XP� LQGLFDGRU� TXH� PHQVXUD� R�
GLVWDQFLDPHQWR� RX� DSUR[LPDomR� GR� TXH� IRL� SODQHMDGR� H� H[HFXWDGR�� 2XWUD� GHILQLomR� GH�
HIHWLYLGDGH�p�D�FRQYHUJrQFLD�GRV�FRQFHLWRV�GH�HILFLrQFLD�H�HILFiFLD� HILFLrQFLD�HVWi�UHODFLRQDGD�
FRP�SURGX]LU�R�Pi[LPR�FRP�R�PtQLPR�GH�UHFXUVR�H�D�HILFiFLD�VH�UHODFLRQD�FRP�D�FDSDFLGDGH�
GH�DOFDQoDU�R�TXH�IRL�SODQHMDGR�>&DYDOLHUL�DQG�0DFHGR�����@�

'R�PHVPR�PRGR TXH�IDOWD�XP�FRQVHQVR�GR�FRQFHLWR�GD�HIHWLYLGDGH�RUJDQL]DFLRQDO��R�
PHVPR�VH�DSOLFD�SDUD�D�HIHWLYLGDGH�GD 7,��3DUD�6LOYD�H�0RUDHV >����@��D�HIHWLYLGDGH�GD�7,�SHOD�
SHUVSHFWLYD� GH� QHJyFLR p YROWDGD� DRV� YtQFXORV� HQWUH� RV� UHVXOWDGRV� GD� 7,� H� R� VXFHVVR�
RUJDQL]DFLRQDO�� EXVFDQGR� FRPSUHHQGHU� R� FRQWH[WR� GD� RUJDQL]DomR� H� VXD� HIHWLYLGDGH� QXPD�
YLVmR�TXH�HQJORED�R�DPELHQWH�H[WHUQR��DV�FDUDFWHUtVWLFDV�VHWRULDLV�H�D�HVWUXWXUD�IXQFLRQDO�

'R�SRQWR�GH�YLVWD GD�*RY7,��D�HIHWLYLGDGH�VH�FDUDFWHUL]D�SHOR�FXPSULPHQWR�GH�TXDWUR�
REMHWLYRV� OHYDQWDGRV� SRU� :HLOO� H� 5RVV� >����@�� FXVWR�� FUHVFLPHQWR�� XWLOL]DomR� GH� DWLYRV� H�
IOH[LELOLGDGH�GH�QHJyFLR��$GLFLRQDOPHQWH��%RZHQ�HW�DO��>����@ VXJHUHP�TXH�VH�GHYH�FXPSULU�
UHTXLVLWRV OHJDLV�H�UHJXODPHQWDUHV SUHYLVWRV�SDUD�R�QHJyFLR�

/RJR��R FXPSULPHQWR�GHVVHV�REMHWLYRV��DOLDGD�DRV�UHTXLVLWHV�SURSRVWRV� WRUQD�D�*RY7,�
HIHWLYD� SRUTXH� SDVVD� D� DWHQGHU� DOJXQV� IDWRUHV� FUtWLFRV SDUD� D� HIHWLYLGDGH� RUJDQL]DFLRQDO�� D�
VDEHU�� WUDQVSDUrQFLD�� SDUWLFLSDomR� DWLYD�� UHGHVHQKR� IUHTXHQWH�� JRYHUQDQoD�� VLPSOLFLGDGH��
SURFHVVR� GH� WUDWDPHQWR� GH� H[FHo}HV�� JRYHUQDQoD� GHVHQKDGD� SDUD� P~OWLSORV� QtYHLV�
RUJDQL]DFLRQDLV� H� DOLQKDPHQWR� QRV� VLVWHPDV� GH� LQFHQWLYR� H� UHFRPSHQVD� >:HLOO� DQG 5RVV�
����@��&RQWXGR��XPD�*RY7, HIHWLYD�GHYH�HQYROYHU WDPEpP�XP�FRQMXQWR�GH�SURFHVVRV�FRP�R�
REMHWLYR� GH� UHDOL]DomR� GDV� H[SHFWDWLYDV� HP� UHODomR� DRV� IDWRUHV� FUtWLFRV� GH� VXFHVVR� SDUD� D�
RUJDQL]DomR�>,VDFD ����@�

���0HWDPRGHOR�GH�6XEVLVWHPDV�H�1tYHLV�GH�GHVHPSHQKR�GH�7,

$� 7,� p� XP� GRV� VLVWHPDV� GH� XPD� RUJDQL]DomR�� VHQGR� FRPSUHHQGLGD SRU� WUrV� VXEVLVWHPDV��
GLUHFLRQDPHQWR�� GHVHQYROYLPHQWR�� H� HQWUHJD�� (VVHV� VXEVLVWHPDV� LQWHUDJHP� HQWUH� VL��
SRVVLELOLWDQGR�R�DOLQKDPHQWR�GD�7,�FRP�D�RUJDQL]DomR��FRPR�PRVWUD�D�)LJXUD�� >%HW]�����@�

2�VXEVLVWHPD�GLUHFLRQDPHQWR�HVWi�HQYROYLGR�FRP�D�HVWUDWpJLD�JHUDO�GD�iUHD�GH�7,�H�GH�
VXD� DUTXLWHWXUD�� FRP� IXQo}HV� GH�� SODQHMDPHQWR� H� FRQWUROH� GH� DOWR� QtYHO��PRQLWRUDPHQWR� GDV�
GHPDQGDV� H� SULRUL]DomR� GH� VHUYLoRV� RX� SURGXWRV� D� VHUHP� GHVHQYROYLGRV� RX� HQWUHJXHV�
>0ROLQDUR�DQG 5DPRV�����@� -i� R� VXEVLVWHPD� GHVHQYROYLPHQWR� p� UHVSRQViYHO� SHOR�
HPSUHHQGLPHQWR�GH�Do}HV�H SURMHWRV�DXWRUL]DGRV�SHOR�VXEVLVWHPD�GH�GLUHFLRQDPHQWR��3RVVXL�



TXDWUR� SURFHVVRV� D� ILP� GH�PLWLJDU� RV� ULVFRV� LQHUHQWHV�� VmR� HOHV�� JHUHQFLDPHQWR� GH� SURMHWRV��
FRQFHSomR H�FRQVWUXomR�GH�VROXo}HV��JDUDQWLD�GH�TXDOLGDGH�H�JHUHQFLDPHQWR�GH�FRQILJXUDo}HV�
>%HW]�����@�

$�HQWUHJD��SRU�VHX�WXUQR��p�R�VXEVLVWHPD�TXH�FRQWHPSOD�D LPSODQWDomR�GRV�SURMHWRV�TXH�
IRUDP� DXWRUL]DGRV� SHOR� VXEVLVWHPD� GH� GLUHFLRQDPHQWR� H� FRQFHELGR� SHOR� VXEVLVWHPD� GH�
GHVHQYROYLPHQWR�� 6XD� SULQFLSDO� IXQFLRQDOLGDGH� p� D� RSHUDomR� H� D� PDQXWHQomR� GH� VHUYLoRV�
>0ROLQDUR�DQG 5DPRV�����@�

)LJXUD��� ,QWHUDo}HV�GRV�VXEVLVWHPDV�GH�7,�>%(7=�����@

2� 4XDGUR� �� DSUHVHQWD� XPD� KHXUtVWLFD� SDUD� DYDOLDomR� GDV� IXQFLRQDOLGDGHV� H� DV
SUHRFXSDo}HV�GH�FDGD�iUHD�>0ROLQDUR�DQG 5DPRV�����@�

4XDGUR����+HXUtVWLFD�SDUD�DYDOLDomR GRV�VXEVLVWHPDV�GH�7,
6XEVLVWHPD 4XHVW}HV�GD�+HXUtVWLFD

'LUHFLRQDPHQWR

4XDLV� VmR� RV� LQYHVWLPHQWRV� IXWXURV�PDLV� SURPLVVRUHV� QR� SRUWIyOLR� GH�
7,"
4XDLV�VmR�RV�LQYHVWLPHQWRV�FRUUHQWHV�DFHLWiYHLV"
4XDLV�VmR�RV�LQYHVWLPHQWRV�FRUUHQWHV�TXHVWLRQiYHLV"
4XDLV�VmR�RV�LQYHVWLPHQWRV�FRUUHQWHV�QmR�DFHLWiYHLV"
4XDLV�VmR�RV�FXVWRV�WRWDLV�GH�DTXLVLomR�H�RSHUDomR"

'HVHQYROYLPHQWR
4XDLV�VmR�RV�VHUYLoRV�RX�VLVWHPDV�TXH�QHFHVVLWDP�PHOKRUDU"
4XH�VLVWHPDV�XVDP�XP�GHWHUPLQDGR�HOHPHQWR�GH�GDGRV"
4XDO�R�QtYHO�FRUUHQWH�GH�PXGDQoDV�QRV�VLVWHPDV"

(QWUHJD

&RPR�D�RUJDQL]DomR�HVWi�FRQVXPLQGR�RV�UHFXUVRV�GH�7,"
4XDO�R�VWDWXV�RSHUDFLRQDO�H�DV�WHQGrQFLDV�GRV�VLVWHPDV"
&RPR� PpWULFDV� GH� LQFLGHQWHV� H� SUREOHPDV� VH� UHODFLRQDP� FRP� DV�
DWLYLGDGHV�GH�PXGDQoD"

)RQWH��%HW]�>����@

'HQWUH� DV� YiULDV� IRUPDV� GH� FODVVLILFDomR� GH� XP� VLVWHPD� RUJDQL]DFLRQDO�� 5XPPOHU� H�
%UDQFKH� >����@ SURS}HP� D� FRPSUHHQVmR� GD� RUJDQL]DomR� HP� WUrV� QtYHLV� GH� GHVHPSHQKR�� D�
VDEHU�� 2UJDQL]DomR�� 3URFHVVRV� H� 7UDEDOKR�([HFXWRU�� 4XDQGR� HVWmR� YROWDGRV� SDUD� PHVPD�
GLUHomR�LPSDFWDP�VLJQLILFDWLYDPHQWH D HILFLrQFLD�H�HILFiFLD�RUJDQL]DFLRQDO�

1R� QtYHO� GD� 2UJDQL]DomR� VmR� GHILQLGDV� DV� FDUDFWHUtVWLFDV� JHUDLV� GR� QHJyFLR�� R� TXH�
SHUPLWH�DV�RXWUDV�iUHDV�IXQFLRQDLV XPD�RULHQWDomR�DR�DOFDQFH�GRV�REMHWLYRV��6mR�FRQVLGHUDGDV�



H�DYDOLDGDV�DV�HVWUDWpJLDV��D�JRYHUQDQoD��D�HVWUXWXUD��DV�DUTXLWHWXUDV�FRUSRUDWLYDV�H�R�HPSUHJR�
GRV�UHFXUVRV�>5XPPOHU�DQG %UDQFKH������DSXG�0ROLQDUR DQG 5DPRV�����@�

1R� QtYHO� GH� 3URFHVVRV p� SRVVtYHO� YHU� R� IOX[R� GH� WUDEDOKR� H� R� HVIRUoR� JHUDO�
HPSUHHQGLGR��$�SULQFLSDO�WpFQLFD�SDUD�XWLOL]DGD�QHVVH�PRGHOR�p�R�PDSD�GH�SURFHVVRV�RQGH�VmR�
GHILQLGDV�DV�DWLYLGDGHV�TXH�SURGX]HP�YDORU�SDUD�R�QHJyFLR��GHVWDFDQGR�VXDV�HQWUDGDV�H�VDtGDV��
R�IOX[R�GH�DWLYLGDGHV��DV�SHVVRDV��DV�IXQo}HV�H�DV�UHJUDV�GH�QHJyFLR�>'DPHOLR�����@�

1R� ~OWLPR� QtYHO� 7UDEDOKR�([HFXWRU VmR� YHULILFDGRV� RV� FDUJRV� H� DV� SHVVRDV�� FRP� R
SURSyVLWR� GH� REWHU� PmR� GH� REUD� TXDOLILFDGD� SDUD� TXH� R� DPELHQWH� RUJDQL]DFLRQDO� DSRLH� D�
UHDOL]DomR�GRV�REMHWLYRV�GR�WUDEDOKR�>5XPPOHU�DQG %UDQFKH������DSXG�0ROLQDUR�DQG�5DPRV
����@�

2�%37UHQGV ± RUJDQL]DomR� UHFRQKHFLGD FRPR�XPD� LPSRUWDQWH IRQWH�GH� LQIRUPDo}HV�
VREUH� PHOKRUHV� SUiWLFDV� GH� JHVWmR� GH� SURFHVVRV� GH� QHJyFLR� WUD]� XPD� QRYD� WHUPLQRORJLD�
TXDQWR� DR� QtYHO� GH� 7UDEDOKR�([HFXWRU� SURSRVWR� SRU� 5XPPOHU� H� %UDQFKH� >����@�� 1HVVD�
FRQWULEXLomR�FRP�D�LQFOXVmR�GD�7HFQRORJLD�GD�,QIRUPDomR��SDVVRX�D�VHU�GHQRPLQDGR�QtYHO�GH�
LPSOHPHQWDomR��R TXDO�VHUi DSOLFDGR QHVVH�WUDEDOKR�SRU�VHU�PDLV�DGHTXDGR�TXDQGR�VH�DERUGD
RUJDQL]Do}HV�GH�7,�>%SWUHQGV ����@�

3DUD� FDGD� VXEVLVWHPD� GH� 7,� SRGH�VH� DSOLFDU� RV� QtYHLV� GH� GHVHPSHQKR� 2UJDQL]DomR��
3URFHVVRV�H� ,PSOHPHQWDomR��2 REMHWLYR�GHVVD�DSOLFDomR�p�SURSRUFLRQDU�R�DOLQKDPHQWR�GD�7,�
FRP� HOD� PHVPD� H WDPEpP� FRP� R� QHJyFLR�� ID]HQGR� FRP� TXH� RV VXEVLVWHPDV GH� 7,� VHMDP
DYDOLDGRV�QD�SHUVSHFWLYD�GH�FDGD�QtYHO�GH�GHVHPSHQKR >0ROLQDUR�DQG�5DPRV ����@�

(P�VtQWHVH��XP�H[HPSOR�GH�DUTXLWHWXUD�RUJDQL]DFLRQDO�TXH�FRQWHPSOD�RV�VXEVLVWHPDV�
GH� 7,� HVWi� LOXVWUDGR� QD� )LJXUD� ��� &DEHUi� DR� VLVWHPD� GH� *RY7,� DWXDU� VREUH� FDGD� XP� GRV�
FRPSDUWLPHQWRV� GR� WULkQJXOR� SDUD� VH� EXVFDU� D� HIHWLYLGDGH� RUJDQL]DFLRQDO�� VHJXQGR� RV�
SDUkPHWURV�GH�DOLQKDPHQWR�GH�7,�H�QHJyFLR�>LELG�@�

)LJXUD����(OHPHQWRV�GHVFULWRUHV�GRV�VXEVLVWHPDV�GH�7,�
>DGDSWDGR�GH %HW] ����@

���0pWRGR

2 SUHVHQWH�WUDEDOKR�FDUDFWHUL]D�VH�FRPR�VHQGR�H[SORUDWyULR��WHQGR�HP�YLVWD�TXH�EXVFD�
XPD�PDLRU�FRPSUHHQVmR�GD�*RYHUQDQoD�GH�7,�QR�VHWRU�S~EOLFR�IHGHUDO�EUDVLOHLUR��FRP�YLVWDV�j
DYDOLDomR�GR�QtYHO�GH�HIHWLYLGDGH�RUJDQL]DFLRQDO��(VSHFLILFDPHQWH��R�LQWHUHVVH�GHVVD�SHVTXLVD�



UHFDL�QRV�yUJmRV�TXH�FRPS}HP�R�6,63��SRU�VH� WUDWDU�GH�XPD� LQVWkQFLD�GH� UHSUHVHQWDomR�SRU�
H[FHOrQFLD�GR�*RYHUQR�)HGHUDO�

$�HVWUXWXUD�GR�6,63�FRPSRUWD�GLYHUVDV�FDWHJRULDV�GH�ÏUJmRV�GD�$3)��WRWDOL]DQGR�����
XQLGDGHV��2 6,63�RUJDQL]D� D� RSHUDomR�� FRQWUROH�� VXSHUYLVmR� H� FRRUGHQDomR�GRV� UHFXUVRV� GH�
LQIRUPDomR�GH�WRGD�D�$3)��3RU�HVWD�UD]mR��HVFROKHX�VH R�6,63 HQTXDQWR�XQLGDGH�GH�DQiOLVH��
GHYLGR�j�VXD�JUDQGH�UHSUHVHQWDWLYLGDGH�SDUD�R�VHWRU�S~EOLFR�IHGHUDO�

3DUD� DWLQJLU� R REMHWLYR� GHVWD� SHVTXLVD�� TXDO� VHMD R� PDSHDPHQWR� GRV� HOHPHQWRV�
HVVHQFLDLV�SDUD�HVWUXWXUDomR�GH�XP�PRGHOR�GH�JRYHUQDQoD�GH�7,�QR�VHWRU�S~EOLFR��GXDV�HWDSDV�
IRUDP� HPSUHHQGLGDV� ��� HVWXGR� H[SORUDWyULR�� QR� TXDO� VH� HIHWXRX� SHVTXLVD� ELEOLRJUiILFD� H�
GRFXPHQWDO��DOpP�GD�FROHWD�GH�GDGRV HP�IRQWHV�SULPiULDV�H�VHFXQGiULDV�QR�kPELWR�GR�6,63�H��
���DQiOLVH DUTXLWHWXUDO��QD TXDO�IRUDP�SURGX]LGRV�RV�VHJXLQWHV�DUWHIDWRV� PDSD�GH�VLWXDomR�GH�
*RY7, GR�6,63��PDSD�GH�FRQWH[WR�GH�JRYHUQDQoD�GH�7,�H�FRQWUROH�GRV�VXEVLVWHPDV�GH�7,�

���5HVXOWDGRV H�'LVFXVVmR

3DUD�PDSHDU�RV�HOHPHQWRV�HVVHQFLDLV�GR�PRGHOR�GH�*RY7,�GR�6,63�DUWHIDWRV�LQIRUPDFLRQDLV�H�
GRFXPHQWDLV IRUDP� OHYDQWDGRV� QR� VHJXQGR� VHPHVWUH� GH� ������ LQFOXLQGR OHLV�� LQVWUXo}HV�
QRUPDWLYDV�� DFyUGmRV�� QRUPDV�� JXLDV� GH� ERDV� SUiWLFDV�� HQWUH� RXWURV�� 'HYLGR� j� DOWD�
IUDJPHQWDomR GHVVHV� DUWHIDWRV QR� kPELWR� GRV yUJmRV� HPDQDGRUHV� GH� GLVSRVLWLYRV�
LQVWLWXFLRQDOL]DQWHV�� QRUPDWLYRV H OHJDLV QR� kPELWR� GR� 6,63�� XP JUDQGH HVIRUoR� IRL�
HPSUHHQGLGR�QR�VHQWLGR�GH�OHYDQWi�ORV��FRQIRUPH�OLVWD�D�VHJXLU�

x 7ULEXQDO�GH�&RQWDV�GD�8QLmR �7&8�� SRU�LQWHUPpGLR�GD�6HFUHWDULD�GH�)LVFDOL]DomR�GH�
7HFQRORJLD�GD�,QIRUPDomR �6H)7,�� DWXDQGR�FRPR�XP�yUJmR�UHJXODGRU�H�ILVFDOL]DGRU�

x 0LQLVWpULR�GR�3ODQHMDPHQWR��'HVHQYROYLPHQWR�H�*HVWmR� �03'*�� SRU� LQWHUPpGLR�GD�
6HFUHWDULD� GH� 7HFQRORJLD� GD� ,QIRUPDomR� H� &RPXQLFDomR� �6(7,&��� WHQGR� D�
LQFXPErQFLD GH� SURSRU� SROtWLFDV�� SODQHMDU�� FRRUGHQDU�� VXSHUYLVLRQDU� H� RULHQWDU�
QRUPDWLYDPHQWH�DV�DWLYLGDGHV�GH�JRYHUQDQoD H�JHVWmR�GRV�UHFXUVRV�GH�7,�

x *DELQHWH� GH� 6HJXUDQoD� ,QVWLWXFLRQDO� �*6,�� SRU� LQWHUPpGLR� GR� 'HSDUWDPHQWR� GH�
6HJXUDQoD� GD� ,QIRUPDomR� H� &RPXQLFDo}HV� �'6,&�� DWXDQGR� QDV� DWLYLGDGHV�
UHODFLRQDGDV�DR�FUHGHQFLDPHQWR�GH�VHJXUDQoD�H�DR�WUDWDPHQWR�GH�LQIRUPDomR�VLJLORVD�

x 0LQLVWpULR� GD� &LrQFLD�� 7HFQRORJLD�� ,QRYDo}HV� H� &RPXQLFDo}HV� �0&7,&��� FRP�
FRPSHWrQFLD� SDUD SODQHMDU�� FRRUGHQDU�� VXSHUYLVLRQDU� H� FRQWURODU� DV� DWLYLGDGHV� GH�
FLrQFLDV��WHFQRORJLD��LQRYDo}HV�H�FRPXQLFDo}HV�

x 6LVWHPD�GH�$GPLQLVWUDomR�GRV�5HFXUVRV�GH�7HFQRORJLD�GD�,QIRUPDomR �6,63���FRP�R�
REMHWLYR�GH�RUJDQL]DU�D�RSHUDomR��FRQWUROH��VXSHUYLVmR�H�FRRUGHQDomR�GRV�UHFXUVRV�GH�
WHFQRORJLD�GD�LQIRUPDomR�GD�$3)�

x 'HPDLV�HQWHV�OHJLVODWLYRV��H[HFXWLYRV�H�MXUtGLFRV�FRP�FRPSHWrQFLD�SDUD�DWXDU�QD�7,�

$SyV� DQiOLVHV� SUHOLPLQDUHV� GRV� DUWHIDWRV� FROHWDGRV� IRL� SRVVtYHO� REWHU� XPD� YLVmR� GDV
SULQFLSDLV�SDUWHV�LQWHUHVVDGDV TXH�FRPS}HP�R�6LVWHPD�GH�*RYHUQDQoD�GH�7, �6*7,� QR�kPELWR�
GR�6,63��DVVLP�VLQWHWL]DGD�QD�)LJXUD���

3DUD�TXH�R�6*7,�SXGHVVH�VHU�GHVFULWR��R�SULPHLUR�TXDGUDQWH�GR�PRGHOR�SURSRVWR�SRU�
/LPD�>����@ IRL�DGRWDGR�SDUD�GHVFUHYHU�RV�FRQWH[WRV�GH�DQiOLVH�TXH�VH�HQFHUUDP�QR�6,63��2�
SURSyVLWR� DR� GHVFUHYHU� RV� EORFRV� GH� FRQVWUXomR� GR� 6*7,� p� SURSLFLDU� D� HOXFLGDomR� GD�
FRQVFLrQFLD�VLWXDFLRQDO >/LPD�����@��FRQWHQGR�RV�VHJXLQWHV�DUWHIDWRV�

x 0DSD�GH�6LWXDomR�GH�*RYHUQDQoD�GH�7,�QR�6HWRU�3~EOLFR�
x 0DSD�GH�&RQWH[WR�GH�*RYHUQDQoD�GH�7,�QR�6HWRU�3~EOLFR�
x &RQWUROH�GRV�6XEVLVWHPDV�GH�7,



)LJXUD����2UJDQL]DomR�GR�6LVWHPD�GH�*RY7,�GR�6,63
>$XWRULD�SUySULD ����@

����0DSD�GH�6LWXDomR�H�&RQWH[WR�GH�*RY7,

2�VHWRU�S~EOLFR�DSUHVHQWD�XP�DPELHQWH�RUJDQL]DFLRQDO�EDVWDQWH�FRPSOH[R��SRLV�RV�SURFHVVRV�
QmR� VmR� EHP� GHILQLGRV�� DWXDQGR� FRP� GLIHUHQWHV� IUDPHZRUNV�� FRP� SUHVWDomR� GH� FRQWDV� SDUD�
GLYHUVRV� VWDNHKROGHUV�� FRPR��PLQLVWURV�� SDUODPHQWR�� FLGDGmRV�� FOLHQWH� H� R� S~EOLFR� HP�JHUDO��
QHQKXP�FRP�TXDOTXHU�GLUHLWR�GH�SURSULHWiULR� >$XJXVW� ����@�� LVVR� UHIOHWH�QHJDWLYDPHQWH�QR�
PRGHOR�GH�*RY7,��Mi�TXH�RV�HOHPHQWRV�TXH�D�GHILQHP�QmR�HVWmR�GHVIUDJPHQWDGRV�

'DGD�j�FRPSOH[LGDGH�RSWRX�VH�SRU�XWLOL]DU�R�SHQVDPHQWR�VLVWrPLFR�FUtWLFR�FRP�EDVH�
QD�PHWRGRORJLD�+HXUtVWLFD�6LVWrPLFD�&UtWLFD��SURSRVWR�SRU�8OULFK� >����@��SDUD�TXH� VH�SRVVD
HQWHQGHU�PHOKRU�D�*RY7,�QR�VHWRU�S~EOLFR��2�SHQVDPHQWR�VLVWrPLFR�FUtWLFR�SRGH�VHU�XWLOL]DGR�
FRPR�PpWRGR�GH�DQiOLVH�GH�DPELHQWHV�H�UHODo}HV�TXH�HQYROYHP�DWRUHV�TXH�HVWmR�HP�SRVLo}HV�
GH� GHVLJXDOGDGH� GLDQWH� GH� XPD� GDGD� VLWXDomR�� 2� WHRU� GR� SHQVDPHQWR� VLVWrPLFR� OHYD� HP�
FRQVLGHUDomR� TXHVW}HV� TXH� HQYROYHP� GLYHUVRV� IDWRUHV� RX� YDULiYHLV� D� SDUWLU� GH� SDGU}HV�
RUJDQL]DGRV� GH� LQWHUDo}HV�� ,VWR� VLJQLILFD� GL]HU� TXH� FRQFHSo}HV� WHyULFDV� H� SULQFtSLRV� TXH�
SURFXUDP� H[SOLFDU� HQWLGDGHV�� IHQ{PHQRV� H� VLWXDo}HV�� FXMR� HQWHQGLPHQWR� QmR� SRGH� VHU�
FRPSUHHQGLGR�HP�VXD�WRWDOLGDGH�SHOR�SHQVDPHQWR�DQDOtWLFR��

$�+HXUtVWLFD�6LVWrPLFD�&UtWLFD�FRQWHPSOD� WDQWR�RV�DWRUHV�TXH�VmR�HQYROYLGRV��RV�TXH�
WrP PDLRU� SRGHU� GH� GHFLVmR�� DVVLP� FRPR RV� DWRUHV� TXH� VmR� DIHWDGRV�� RV� TXH� VXSRUWDP� DV�
GHFLV}HV�WRPDGDV�SHORV�HQYROYLGRV��$�FRPSUHHQVmR�GH�DPELHQWH�FRPSOH[R�VH�Gi TXDQGR�VmR�
HQWHQGLGDV� DV� UHODo}HV� HQWUH� DWRUHV� HQYROYLGRV� H� DIHWDGRV� >8OULFK�� ����@�� 1HVVH� VHQWLGR�� R�
PDSD�GH�VLWXDomR�GH�*RY7,�p�SURSRVWR�SDUD�GHVFUHYHU RV�DWRUHV�HQYROYLGRV�H�DIHWDGRV��R�WLSR�
GH� SDUWLFLSDomR� TXH� HOHV� DSUHVHQWDP� QR� kPELWR� GR� 6,63� H� RV� SULQFLSDLV� GLVSRVLWLYRV� OHJDLV�
QRUPDWLYRV� HPDQDGRV� ± YLGH� 4XDGUR �� $GLFLRQDOPHQWH�� R� PDSD� GH� FRQWH[WR� GH� *RY7,�
SRVVLELOLWD� DYDOLDU� DV� SULQFLSDLV� LQIOXrQFLDV� HPDQDGDV� GRV� DWRUHV�� VHJXQGR� D� IRUoD� LQGXWRUD�
SUHVHQWH� HP� FDGD� SHUVSHFWLYD� FRQWH[WXDO� ± DPELHQWDO�� VRFLDO�� OHJDO�� WHFQROyJLFR�� SROtWLFD� H�
LQVWLWXFLRQDO��FRQIRUPH�GHVFULWR�QR�4XDGUR���

4XDGUR����0DSD�GH�6LWXDomR�GH�*RY7,�QR�6,63
$WRU

>3DSHO@
7LSR�GH�

3DUWLFLSDomR
3ULQFLSDLV�$UWHIDWRV�3URGX]LGRV



7&8�6()7,
>HQYROYLGR@

ÏUJmR�
5HJXODGRU���
)LVFDOL]DGRU

$FyUGmR� �����������7&8�3OHQiULR�� $FyUGmR� ������������ $FyUGmR�
�����������7&8�3OHQiULR�� ËQGLFH� GH� *RYHUQDQoD� GH� 7,� �L*RY7,�� ������
$FyUGmR� ����������� $FyUGmR� ����������� $FyUGmR� ����������� 1RWD�
7pFQLFD�������

0LQLVWpULR�GR�
3ODQHMDPHQWR
>HQYROYLGR@

ÏUJmR�
5HJXODGRU

3RUWDULD�Q������GH���GH�0DUoR�GH�������3RUWDULD�Q�������GH����GH�VHWHPEUR�
������(VWUDWpJLD�GH�*RYHUQDQoD�'LJLWDO����� ± (*'��3RUWDULD�Q������GH ���
GH�PDLR�GH�����

6,63
>HQYROYLGR��
DIHWDGR@

ÏUJmR�
*HUHQFLDGRU

3RUWDULD� 03� ���������� 0HWRGRORJLD� GH� *HUHQFLDPHQWR� GH� 3RUWIyOLR� GH�
3URMHWRV�GR�6,63�������*XLD�GH�&RPLWr�GH�7,�GR�6,63�������*XLD�GH�ERDV�
SUiWLFDV�HP�FRQWUDWDomR�GH�VROXo}HV�GH�7, ������*XLD GH�3'7,&�GR�6,63
������*XLD�GH�*RYHUQDQoD�GH�7,&�GR�6,63�����

6(7,&
>HQYROYLGR@

ÏUJmR�
5HJXODGRU

,QVWUXomR� QRUPDWLYD� Q�� ��� GH� ��� GH� VHWHPEUR� GH� ������ 3ODQR�'LUHWRU� GH�
7HFQRORJLD�GD�,QIRUPDomR��3'7,���(VWUDWpJLD�GH�*RYHUQDQoD�'LJLWDO ����

*RYHUQR�
)HGHUDO

>HQYROYLGR@

ÏUJmR�
UHJXODGRU

$UWLJR�����GD�&RQVWLWXLomR�)HGHUDO�������'HFUHWR�������������'HFUHWR�Q��
������� GH� ��� GH� IHYHUHLUR� GH�������'HFUHWR� Q�� ������� GH� ��� GH� MXOKR� GH�
������'HFUHWR�Q���������GH����GH�MXQKR�GH�������'HFUHWR�����������
'HFUHWR�GH����GH�VHWHPEUR�GH�������/HL�Q����������GH����GH�QRYHPEUR�GH�
������'HFUHWR�Q��������GH����GH�-DQHLUR�GH�������/HL�Q������������3URMHWR�
GH�/HL�2UoDPHQWiULD�$QXDO��/2$�

*6,�'6,&
>HQYROYLGR@

ÏUJmR�
UHJXODGRU

'HFUHWR�QR��������GH����GH�MXQKR�GH�������1&�j�,1�1�����*6,�35�������
*XLD� EiVLFR� GH� RULHQWDo}HV� DR� JHVWRU� HP� VHJXUDQoD� GD� LQIRUPDomR� H�
FRPXQLFDo}HV�������(VWUDWpJLD�GH�6,&�GD�$GPLQLVWUDomR�3~EOLFD�)HGHUDO�

)RQWH��$XWRULD�SUySULD�>����@

4XDGUR����0DSD�GH�&RQWH[WR�GH�*RY7,�QR�6,63

&RQWH[WR
$WRUHV�
$UWHIDWRV

,PSDFWR
,QIOXrQFLD�GR�FRQWH[WR�VREUH�R�VLVWHPD�GH�7,"

$PELHQ�
WDO

)RUoD�

7,�9HUGH

6(7,&

� ,QVWUXomR�QRUPDWLYD�
Q�����GH����GH�VHWHPEUR�
GH�����

,PSDFWD�D�HVFROKD�H�GHILQLomR�GRV�UHFXUVRV�WHFQROyJLFRV�D�HPSUHJDU�

([HUFH�EDL[R�LPSDFWR��KDYHQGR�DSHQDV�UHFRPHQGDo}HV��VHP�FDUiWHU�
SXQLWLYR�RX�FRHUFLWLYR

(IHLWR�SRVLWLYR��
� 5HGXomR�GH�JDVHV��EDL[R�FRQVXPR�GH�HQHUJLD��UHXWLOL]DomR�GH�
PDWHULDLV�

$PHDoDV��
� $XPHQWR�GR�DTXHFLPHQWR�JOREDO��IDOWD�GH�PDWpULD�SULPD��DOWR�FXVWR�
GH�HQHUJLD��LQVXVWHQWDELOLGDGH�DPELHQWDO�

,PSOLFDo}HV�
� ,QFRUSRUDU�UHTXLVLWRV�DPELHQWDLV�QD�IRUPDomR�GDV�SROtWLFDV�H�SODQRV�
GD�7,
� 1HFHVVLGDGH�GH�DGHTXDomR�GH�VLVWHPDV�H�WHFQRORJLDV�GD�LQIRUPDomR�
DRV SUHFHLWRV�DPELHQWDLV

6,63

� *XLD�GH�ERDV�SUiWLFDV�
HP�FRQWUDWDomR�GH�
VROXo}HV�GH�7,

6RFLDO

)RUoD�
7UDQVSD�
UrQFLD��H�

*RY�

$3)

� /HL�Q����������GH����
GH�QRYHPEUR�GH�����

'HFUHWR�Q���������GH����
GH�MXQKR�GH�����

� 'HFUHWR�GH����GH�
VHWHPEUR�GH�����

� /HL�Q����������

3UHVWDo}HV�GH�FRQWDV�GDV�Do}HV�HPSUHHQGLGDV�SHOD�7,��
'HVHQYROYLPHQWR�H�GLVSRQLELOL]DomR GH�VHUYLoRV�HOHWU{QLFRV�

([HUFH�DOWR�LPSDFWR

(IHLWR�SRVLWLYR�
�0HOKRULD�GD�SHUFHSomR�GDV�Do}HV�GD�7,
$XPHQWR�GD�FUHGLELOLGDGH�GD�7,

2SRUWXQLGDGHV��
� 7HFQRORJLDV�HPHUJHQWHV�SDUD�WUDWDU�JUDQGHV�YROXPHV�GH�GDGRV��
)DFLOLGDGH�GH�DFHVVR�GRV�VHUYLoRV�S~EOLFRV�
6RFLHGDGH�UHTXHU�WUDQVSDUrQFLD��SUHVWDomR�GH�FRQWDV��FDGD�YH]�PDLV�

$PHDoD�
)DOWD�GH�PmR�REUD�FDSDFLWDGD�
)DOWD�GH�UHFXUVR�ILQDQFHLUR�SDUD�FRQWUDWDo}HV�PDQXWHQomR�GH�

6(7,&

(VWUDWpJLD�GH�
*RYHUQDQoD�'LJLWDO�±



(*' HTXLSDPHQWRV�GH�7,�

/HJDO

)RUoD�
5HJXOD�
PHQWDomR�
GD�7,

*RYHUQR�)HGHUDO

$UWLJR������
&RQVWLWXLomR�)HGHUDO�GH�
����

'HFUHWR�����������

'HFUHWR�Q������������

'HFUHWR�����������

/HL�Q��������� ����

'HFUHWR�Q������������

/HL�Q����������

/2$

5HJUDV�H�QRUPDV�TXH�D�7,�GHYH�REHGHFHU�H�FXPSULU�

([HUFH�DOWR�LPSDFWR

(IHLWR�SRVLWLYR�
� $XPHQWR�GD�FUHGLELOLGDGH�GD�7,�

,PSOLFDomR�
� 2EULJD�R�VLVWHPD�GH�7,�VH�DGHTXDU�DV�/HLV��'HFUHWRV�H�1RUPDV�

� 0HGLGDV�GH�FREUDQoD�QHP�VHPSUH�WHP�XP�UHVXOWDGR�SRVLWLYR��VH�R�
SUySULR�JRYHUQR�QmR�SURYHU�PHLRV�SDUD�TXH�R�VLVWHPD�GH�7,�FXPSUD�RV�
UHTXLVLWRV�OHJDLV��

2SRUWXQLGDGH�
� $SULPRUDU�RV�VHUYLoRV�GD�7,
� )DOWD�GH�FRPSHWrQFLDV�GD�7,�SDUD�DWHQGHU�DV�QRYDV�GHPDQGDV�

7HFQROy�
JLFR

)RUoD�
7HFQR�
ORJLDV�

HPHUJHQ�
WHV��

LQRYDGR�
UDV��

KDELOLWD�
GRUDV

6(7,&

� (*'

'HVHQYROYLPHQWR�H�GLVSRQLELOL]DomR�GH�VHUYLoRV�HOHWU{QLFRV��
,PSOHPHQWDomR�GD�6HJXUDQoD�GH�,QIRUPDomR�

([HUFH�PpGLR�LPSDFWR�

(IHLWR�3RVLWLYR�
� 0HOKRULD�QRV�VHUYLoRV�RIHUHFLGRV�SHOD�7,
� 0DLRU�VHJXUDQoD�GRV�VHUYLoRV�

2SRUWXQLGDGHV�
� *UDQGH�GLVSRQLELOLGDGH�GH�QRYDV�WHFQRORJLDV�
� &XVWR�PHQRU�
� )UDJLOLGDGH�QD�VHJXUDQoD�GH�VHUYLoRV�GD�7,�

$PHDoDV�
� &XVWR�DOWR�GH�QRYDV�WHFQRORJLDV�
� 0mR�GH�REUD�GHVTXDOLILFDGD�

*6,��'6,&
� (VWUDWpJLD�GH�6,&�GD�
$GPLQLVWUDomR�3~EOLFD�
)HGHUDO������± ����
*XLD�EiVLFR�GH�
RULHQWDo}HV�DR�JHVWRU�
HP�VHJXUDQoD�GD�
LQIRUPDomR�H�
FRPXQLFDo}HV�����

3ROtWLFD

)RUoD�
'LUHWUL]HV�
JHUDLV�

SDUD�D�7,

0&7,&
� (VWUDWpJLD�%UDVLOHLUD�
SDUD�D�7UDQVIRUPDomR�
'LJLWDO

3ROtWLFDV�S~EOLFDV�TXH�YLDELOL]D�R�VLVWHPD�GH�7,�

([HUFH�DOWR�LPSDFWR

3RVLWLYR��
� 0HLR�GH�IRPHQWDomR�GR�VLVWHPD�GH�7,

2SRUWXQLGDGH�
� &UHVFLPHQWR�GH�QRYDV�WHFQRORJLDV

6(7,&
� (*'

*6,��'6,&
� 'HFUHWR�����������

,QVWLWX�
FLRQDO

)RUoD�
7UDQVSD�
UrQFLD

*RYHUQR�)HGHUDO
� ,QVWUXomR�QRUPDWLYD�
Q���������

� /HL�Q����������
�/2$�

,QVWUXo}HV�TXDQWR�DR�ILQDQFHLUR�

([HUFH�DOWR�LPSDFWR�

(IHLWR�3RVLWLYR�
� $XPHQWR�GD�FUHGLELOLGDGH�GD�7,
� 7UDQVSDUrQFLD�GRV�JDVWRV�GD�7,

)RQWH��$XWRULD�SUySULD�>����@

����6XEVLVWHPDV�GH�7,�QR�6HWRU�3~EOLFR�

&RPR� YLPRV�� R VLVWHPD� GH� 7,� p� FRPSRVWR� GH� �� �WUrV�� VXEVLVWHPDV�� 'LUHFLRQDPHQWR��
'HVHQYROYLPHQWR� H� (QWUHJD�� 3DUD� FDGD� VXEVLVWHPD� GH� 7,� SRGH�VH� DSOLFDU� RV� QtYHLV� GH�
GHVHPSHQKR�2UJDQL]DomR��3URFHVVRV� H� ,PSOHPHQWDomR��$� LQWHUDomR�GHVVHV� VXEVLVWHPDV�H�RV�
QtYHLV�GH�GHVHPSHQKR�SRVVLELOLWD�R�DOLQKDPHQWR�GD�7,�FRP�HOD�PHVPD�H�FRP�D�RUJDQL]DomR�

'HVVH�PRGR�RSWRX�VH�SRU�XWLOL]DU�HVVH�PRGHOR��SRLV�DEUDQJH�WRGD�RUJDQL]DomR�GH�7,��
0ROLQDUR�H�5DPRV�>����@ GHVFUHYHP�RV�REMHWLYRV�GH�FRQWUROH�GH�PRGR�D�YHULILFDU�VH�R�PRGHOR�
DWXDO�GD�7,�DEUDQJH�RX�QmR�RV�VXEVLVWHPDV�GH�7,��$�SDUWLU�GRV�DUWHIDWRV TXH�IRUDP�OHYDQWDGRV��



DSOLFDPRV� RV� REMHWLYRV� H� FRQWUROHV� SDUD� YHULILFDU VH� R� PRGHOR� DWXDO GD� JRYHUQDQoD� GH� 7,�
SUHVHQWH�QR� VHWRU�S~EOLFR FRQWHPSOD RV� VXEVLVWHPDV�GH�7,� H�RV� VHXV�QtYHLV� GH�GHVHPSHQKR��
SUHVHQWHV QRV�TXDGURV������H���

4XDGUR��� 'LUHFLRQDPHQWR�± 2EMHWLYRV�GH�&RQWUROH
2EMHWLYRV�

GH�
&RQWUROHV

&RQWUROHV

)LQDQFHLUR

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�GH�JHUHQFLDPHQWR�ILQDQFHLUR" 6LP�
/HL� QR� ������� GH� ��� GH� PDUoR� GH� ������ LQVWLWXL� 1RUPDV� *HUDLV� GH� 'LUHLWR� )LQDQFHLUR� SDUD�
HODERUDomR�H�FRQWUROH�GRV�RUoDPHQWRV�H�EDODQoRV�GD�8QLmR��GRV�(VWDGRV��GRV�0XQLFtSLRV�H�GR ')�
/HL� FRPSOHPHQWDU� Q�� ����� GH� �� GH� PDLR� GH� ���� ± (VWDEHOHFH� QRUPDV� GH ILQDQoDV� S~EOLFDV�
YROWDGDV�SDUD�D�UHVSRQVDELOLGDGH�QD�JHVWmR�ILVFDO�H�Gi�RXWUDV�SURYLGrQFLDV�
/'2�± /HL�GH�'LUHWUL]HV�2UoDPHQWiULDV��FRPSUHHQGH�DV�PHWDV�H�SULRULGDGHV�GD�$3)�
33$ ± LQVWUXPHQWR�SUHYLVWR�QR�DUW������&) GHVWLQDGR�D�RUJDQL]DU�H�YLDELOL]DU�D�DomR�S~EOLFD��FRP�
YLVWDV�D�FXPSULU�RV�IXQGDPHQWRV�H�RV�REMHWLYRV�GD�5HS~EOLFD�
2�VLVWHPD�GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�JHUHQFLDPHQWR�ILQDQFHLUR" 6LP�
6,$),�� 6LVWHPD�,QWHJUDGR�GH�$GPLQLVWUDomR�)LQDQFHLUD�GR�*RYHUQR�)HGHUDO�

3ULRUL]D�
omR

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�GH�SULRUL]DomR�GRV�LQYHVWLPHQWRV�GH�7," 6LP�
$FyUGmR�����������± 7&8�� $ERUGD�TXHVW}HV�GH�SULRUL]DomR�GRV�LQYHVWLPHQWRV�
$FyUGmR�����������± 7&8�� $ERUGD�TXHVW}HV�GH�SULRUL]DomR�GRV�LQYHVWLPHQWRV�
(VWUDWpJLD� GH� *RYHUQDQoD� 'LJLWDO� ����� ± 'HILQHP� DV� HVWUDWpJLDV�� FRQFHLWRV�� GHVDILRV��
RSRUWXQLGDGHV��REMHWLYRV�HVWUDWpJLFRV��DV�PHWDV�TXH�QRUWHDUi�R�VLVWHPD�H�7,�
,QVWUXomR�QRUPDWLYD�Q�����GH����GH�VHWHPEUR�GH������± (VWDEHOHFH�D�REULJDWRULHGDGH�GR�yUJmR�HP�
DSURYDU�SHULRGLFDPHQWH�R�SODQR�GH�PHWDV�H�Do}HV�QR�3'7,�
*XLD�GH�*RYHUQDQoD�GH�7,�GR�6,63 ± ³3UiWLFD����± (VSHFLILFD RV�GLUHLWRV�GHFLVyULRV�VREUH�7,&´
2�VLVWHPD�GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�SULRUL]DomR�GRV�LQYHVWLPHQWRV�GH�7,"
1mR��)LFD�D�FDUJR�GH�FDGD�yUJmR�GD�$3)�

2UoDPHQ�
WiULR

2� VLVWHPD� GH� 7,� SRVVXL� XP� SURFHVVR� IRUPDO� SDUD� SUHSDUDomR� H� DFRPSDQKDPHQWR�
RUoDPHQWiULR" 6LP� /HL� QR� ������� GH����GH�PDUoR� GH� ������ HVWDWXL�1RUPDV�*HUDLV� GH�'LUHLWR�
)LQDQFHLUR�SDUD�HODERUDomR�H�FRQWUROH�GRV�RUoDPHQWRV�H�EDODQoRV�GD�8QLmR�

2� VLVWHPD� GH� 7,� SRVVXL� XP� SURFHVVR� IRUPDO� SDUD� SUHSDUDomR� H� DFRPSDQKDPHQWR� GDV�
FRQWUDWDo}HV" 6LP� $FyUGmR������������ 3OHQiULR�± 7UDWD�GH�SRQWRV�D�REVHUYDU�QDV�FRQWUDWDo}HV�
GH�VROXo}HV�GH�7,�
,QVWUXomR�QRUPDWLYD�Q�����GH����GH�VHWHPEUR�GH����� ± 'LVS}H�VREUH�R�SURFHVVR�GH FRQWUDWDomR�GH�
6ROXo}HV�GH�7HFQRORJLD�GD ,QIRUPDomR�SHORV�yUJmRV LQWHJUDQWHV�GR�6,63�
*XLD�GH�ERDV�SUiWLFDV�HP�FRQWUDWDomR�GH�VROXo}HV�GH�7,������HODERUDGR�SHOR�6,63�
2� VLVWHPD� GH� 7, SRVVXL� XP� VLVWHPD� DXWRPDWL]DGR� GH� DFRPSDQKDPHQWR� GD� H[HFXomR�
RUoDPHQWDULD" 6LP�
6,$),�± 6LVWHPD�,QWHJUDGR�GH�$GPLQLVWUDomR�)LQDQFHLUD�GR�*RYHUQR�)HGHUDO�

&XVWRV

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�GH�DFRPSDQKDPHQWR�GH�FXVWRV" 6LP�
$UW�����������GD /HL�&RPSOHPHQWDU�Q�����������± /HL�GH�5HVSRQVDELOLGDGH�)LVFDO��/5)��
2�VLVWHPD�GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�DFRPSDQKDPHQWR�GH�FXVWRV" 6LP�
6,&�± 6LVWHPD�GH�,QIRUPDo}HV�GH�&XVWRV�GR�*RYHUQR�)HGHUDO�± 6,&�
2EVHUYDWyULR�GD�'HVSHVD�3~EOLFD�GR�0LQLVWpULR�GD�7UDQVSDUrQFLD�H�&RQWURODGRULD�*HUDO�GD�8QLmR�

%HQHItFLRV

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�GH�DQiOLVH�GRV�EHQHItFLRV�GRV�LQYHVWLPHQWRV" 6LP�
$FyUGmR�����������± 7&8�� $ERUGD�TXHVW}HV�GH�DQDOLVH�GRV�EHQHItFLRV�GRV�LQYHVWLPHQWRV�
$FyUGmR�����������± 7&8�� $ERUGD�TXHVW}HV�GH�DQDOLVH�GRV�EHQHItFLRV�GRV�LQYHVWLPHQWRV�
'LVS}H� GH PHFDQLVPRV� *XLD� GH� *RYHUQDQoD� GH� 7,� FLWD� QD� ³3UiWLFD� ��� ± 3RUWIyOLR� GH� 7,&� �
&DSDFLGDGH�GH�PHQVXUDomR�GRV�EHQHItFLRV�GRV�LQYHVWLPHQWRV�UHDOL]DGRV�HP�7,&�´
2�VLVWHPD�GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�GH�DFRPSDQKDPHQWR�GRV�EHQHItFLRV�GRV�
LQYHVWLPHQWRV" 6LP� 6,&�± 6LVWHPD�GH�,QIRUPDo}HV�GH�&XVWRV�GR�*RYHUQR�)HGHUDO�

6HJXUDQoD

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�GH�VHJXUDQoD�GD�LQIRUPDomR" 6LP� /HL�Q����������
GH����GH�QRYHPEUR�GH������± UHJXOD�R�DFHVVR�D�LQIRUPDo}HV�
,QVWUXomR�1RUPDWLYD�*6,�1�����GH����GH� MXQKR�GH������ ± GLVFLSOLQD�D�*HVWmR�GH�6HJXUDQoD�GD�
,QIRUPDomR�H�&RPXQLFDo}HV�QD�$3)��GLUHWD�H�LQGLUHWD��H�Gi�RXWUDV�SURYLGrQFLDV�
,QVWUXomR�1RUPDWLYD�*6,�1�����GH���GH� IHYHUHLUR�GH������± GLVS}H� VREUH�R�&UHGHQFLDPHQWR�GH�
VHJXUDQoD�SDUD�R�WUDWDPHQWR�GH�LQIRUPDomR�FODVVLILFDGD��HP�TXDOTXHU�JUDX�GH�VLJLOR��QR�kPELWR�GR�
3RGHU�([HFXWLYR�)HGHUDO�



,QVWUXomR�1RUPDWLYD�*6,�1�����GH���GH�PDUoR�GH������± GLVS}H�VREUH�RV�SDUkPHWURV�H�SDGU}HV�
PtQLPRV�GRV�UHFXUVRV�FULSWRJUiILFRV�EDVHDGRV�HP�DOJRULWPRV�GH�(VWDGR�

)RQWH��$XWRULD�SUySULD�>����@

4XDGUR��� 'HVHQYROYLPHQWR ± 2EMHWLYRV�GH�&RQWUROH
2EMHWLYRV�

GH�
&RQWUROHV

&RQWUROHV

$OWHUDomR�
GH�HVFRSR

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�SDUD�DXWRUL]DU�DOWHUDo}HV�GH�HVFRSR�QR�SURMHWR"
6LP��SUHVHQWH�QR�DUWHIDWR�0HWRGRORJLD�GH�*HUHQFLDPHQWR�GH�3URMHWRV�GR�6,63�

2�VLVWHPD GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�DFRPSDQKDU�DV�DOWHUDo}HV�GH�HVFRSR�
GR�SURMHWR" )LFD�D�FDUJR�GR�yUJmR�GD�$3)�GHILQLU�D�PHWRGRORJLD�H�DV�IHUUDPHQWDV�GH�*HVWmR�GH�
3URMHWR��LQFOXLQGR�D�PHWRGRORJLD�GH�GHVHQYROYLPHQWR�GH�VRIWZDUH�
2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�SDUD�UDVWUHDU�RV�UHODFLRQDPHQWRV�GDV�DWLYLGDGHV�
D� VHUHP�UHDOL]DGDV" 6LP�� SUHVHQWH� QR� DUWHIDWR� ³0HWRGRORJLD�GH�*HUHQFLDPHQWR�GH�3URMHWRV�GR�
6,63´�
2� VLVWHPD� GH� 7,� SRVVXL� XP� VLVWHPD� DXWRPDWL]DGR� SDUD� UDVWUHDU� RV� UHODFLRQDPHQWRV� GDV�
DWLYLGDGHV� D� VHUHP� UHDOL]DGDV" )LFD� D� FDUJR� GR� yUJmR� GD� $3)� GHILQLU� D� PHWRGRORJLD� H� DV�
IHUUDPHQWDV�GH�*3��LQFOXLQGR�D�PHWRGRORJLD�GH�GHVHQYROYLPHQWR�GH�VRIWZDUH�

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�SDUD�DYDOLDU�R�LPSDFWR�GD�DOWHUDomR�GH�HVFRSR�
SURSRVWD"�6LP��SUHVHQWH�QR�DUWHIDWR�³0HWRGRORJLD�GH�*HUHQFLDPHQWR�GH�3RUWIyOLR�GH�3URMHWRV�GR�
6,63´�
2�VLVWHPD�GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�PHQVXUDU�R�LPSDFWR�GD�DOWHUDomR�GH�
HVFRSR�SURSRVWD" )LFD�D�FDUJR�GR�yUJmR�GD�$3)�GHILQLU�D�PHWRGRORJLD�H�DV�IHUUDPHQWDV�GH�*3��
LQFOXLQGR�D�PHWRGRORJLD�GH�GHVHQYROYLPHQWR�GH�VRIWZDUH�

(UUR�GH�
TXDQWLILFD�

omR

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�SDUD�HVWLPDU�R� WUDEDOKR�D�VHU�UHDOL]DGR" 6LP��
SUHVHQWH�QR�DUWHIDWR�0HWRGRORJLD�GH�*HUHQFLDPHQWR�GH�3URMHWRV�GR�6,63�
2�VLVWHPD�GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�JHUHQFLDPHQWR GH�HVWLPDWLYD" )LFD�D�
FDUJR�GR�yUJmR�GD�$3)�GHILQLU�D�PHWRGRORJLD�H�DV�IHUUDPHQWDV�GH�*3��LQFOXLQGR�D�PHWRGRORJLD�GH�
GHVHQYROYLPHQWR�GH�VRIWZDUH�

(UUR�GH�
SURGXWLYL�

GDGH

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�SDUD�DQDOLVDU�D�SURGXWLYLGDGH�GR�WUDEDOKR�D�VHU�
UHDOL]DGR" 1mR�
2�VLVWHPD�GH�7,�SRVVXL�XP� VLVWHPD�DXWRPDWL]DGR�SDUD�JHUHQFLDU�D SURGXWLYLGDGH" )LFD�D�
FDUJR�GR�yUJmR�GD�$3)�GHILQLU�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�JHUHQFLDU�D�SURGXWLYLGDGH�

)RQWH��$XWRULD�SUySULD�>����@

4XDGUR��� (QWUHJD�± 2EMHWLYRV�GH�&RQWUROH
2EMHWLYRV�

GH�
&RQWUROHV

&RQWUROHV

$FHVVR

2�VLVWHPD�GH�7,�SRVVXL�XP�SURFHVVR�IRUPDO�SDUD�UHTXLVLWDU��HVWDEHOHFHU�FRQFHGHU�FRQWDV�GH�
XVXiULRV" 6LP��3UHVHQWH�QR�*XLD�%iVLFR�GH�2ULHQWDo}HV�DR�*HVWRU�HP�6HJXUDQoD�GD�,QIRUPDomR�H�
&RPXQLFDo}HV�HODERUDGR�SHOR�'HSDUWDPHQWR�GH�6HJXUDQoD�GD�,QIRUPDomR�H�&RPXQLFDo}HV�
2�VLVWHPD�GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�PDSHDU�FRQWDV�GH�XVXiULRV�H�DFHVVRV�
GH�XVXiULRV�QmR�DXWRUL]DGRV" )LFD�D�FDUJR�GR�yUJmR�GD�$3)�GHILQLU�D�PHWRGRORJLD�GH�JHVWmR�GH�
DFHVVRV�GH�XVXiULRV�
2�VLVWHPD�GH�7,�SRVVXHP�SDSpLV�FRP�UHVSRQVDELOLGDGHV�EHP�GHILQLGDV" 6LP� /HL�Q����������
GH� �� GH� IHYHUHLUR� GH� ������ TXH� GHILQH� SDSHLV� H� UHVSRQVDELOLGDGHV� GH� XPD� PDQHLUD� JHUDO� GR�
SURILVVLRQDO�GH�7HFQRORJLD�GD�,QIRUPDomR�

0XGDQoD

2�VLVWHPD�GH�7,�UHJLVWUD�H�DYDOLD�DV�VXDV�WD[DV�GH�PXGDQoDV�UHDOL]DGDV�FRP�VXFHVVR" )LFD�D�
FDUJR�GR�yUJmR�GD�$3)�UHJLVWUDU H�DYDOLDU DV�WD[DV�GH�PXGDQoDV�UHDOL]DGDV�FRP�VXFHVVR�
2� VLVWHPD� GH� 7,� UHJLVWUD� H� DYDOLD� SHULRGLFDPHQWH� R� QXPHUR� GH� PXGDQoDV� DXWRUL]DGDV� H�
LPSOHPHQWDGDV" 6LP� ,1�67,�03'* Q�� �������� SUHYLVWR� QR� SURFHVVR� GH� JHVWmR� H� ILVFDOL]DomR�
SURFHVVRV�FRQWUDWRV��



([LVWHP� FRQVHTXrQFLDV� GHILQLGDV� SDUD� PXGDQoDV� LQWHQFLRQDLV� QmR� DXWRUL]DGDV" 6LP�
$FyUGmR������������ 3OHQiULR�± 7UDWD�GH�SRQWRV�D�REVHUYDU�QDV�FRQWUDWDo}HV�GH�VROXo}HV�GH�7,�

,1�67,�03'* Q�������� ± 'LVS}H� VREUH�R�SURFHVVR�GH FRQWUDWDomR�GH�6ROXo}HV�GH�7HFQRORJLD�
GD ,QIRUPDomR�SHORV�yUJmRV�GR�6,63�
2� VLVWHPD� GH� 7,� XWLOL]D� D� H[SHULrQFLD� GH� WD[DV� GH� PXGDQoD� FRP� VXFHVVR� SDUD� SUHYHQLU�
SURDWLYDPHQWH�SRWHQFLDLV�ULVFRV�GH�PXGDQoD" 1mR�

&RQILJX�
UDomR

2� VLVWHPD� GH� 7,� SRVVXL� XP� SURFHVVR� IRUPDO� SDUD� JHUHQFLDPHQWR� GH� FRQILJXUDomR� GH� 7,"
$FyUGmR�����������± 7UDWD�GH�*HVWmR�GH�6HUYLoRV�H�FRQWHPSOD�D�JHVWmR�GH�FRQILJXUDomR�
2�VLVWHPD�GH�7,�SRVVXL�XP�VLVWHPD�DXWRPDWL]DGR�SDUD�JHUHQFLDPHQWR�GH�FRQILJXUDomR" )LFD�
D�FDUJR�GR�yUJmR�GD�$3)�
2�VLVWHPD�GH�7,� HVWi�SUHSDUDGR�SDUD� IRUQHFHU�DRV�SURILVVLRQDLV�GH�7,�TXH� WHQKDP�DFHVVR�
SULYLOHJLDGR�jV� LQIRUPDo}HV�FRUUHWDV�H�SUHFLVDV�GDV�FRQILJXUDo}HV�DWXDLV�GD� LQIUDHVWUXWXUD�
GH�7,��LQFOXLQGR�DV�VXDV�HVSHFLILFDo}HV�ItVLFDV�H�IXQFLRQDLV" 1mR�

)RQWH��$XWRULD�SUySULD�>����@

��� 'LVFXVVmR

2� REMHWLYR� SULQFLSDO� TXH� GLUHFLRQD� HVVH� WUDEDOKR� p� PDSHDU� RV� HOHPHQWRV� HVVHQFLDLV� SDUD�
HVWUXWXUDomR�GH�XP�PRGHOR�GH�JRYHUQDQoD�GH�7,�QR�VHWRU�S~EOLFR��SDXWDGR�SHOR�SULQFtSLR�GD�
VXVWHQWDomR��

1mR�VH�SUHWHQGLD� ID]HU�XP� OHYDQWDPHQWR�TXH� IRVVH� IRFDGR�VRPHQWH� HP�XP�yUJmR�GD�
$GPLQLVWUDomR�3XEOLFD�)HGHUDO��SHOR�IDWR�GD�SHVTXLVD�TXHUHU�UHWUDWDU�R�PRGHOR�GH�JRYHUQDQoD�
GH� 7,� DEUDQJHQGR� D� $3)� FRPR� XP� WRGR�� SRU� LVVR� R� XQLYHUVR� GH� SHVTXLVD� IRL� RV� yUJmRV�
SHUWHQFHQWHV�DR�6,63�

$� SDUWLU� GD� DSOLFDomR� GRV�PDSDV� GH� VLWXDomR H� GH� FRQWH[WR� GH�*RY7,� QR� kPELWR� GR�
6,63�� IRL� SRVVtYHO� RUJDQL]DU� WRGRV� RV GRFXPHQWRV� OHYDQWDGRV�� SRVVLELOLWDQGR� XPD� PHOKRU�
FRPSUHHQVmR�GR�DPELHQWH�RUJDQL]DFLRQDO�LQHUHQWH�DR�VHWRU�S~EOLFR�TXH�VH�HQFHUUD QR�PRGHOR�
DWXDO�GH�*RY7,�

&RP�D�DSOLFDomR�GRV�REMHWLYRV�GH�FRQWUROHV�SURSRVWR�SRU�0ROLQDUR�H�5DPRV� >����@��
SHUPLWLX� D� YHULILFDomR� GR� VLVWHPD� GH� 7,� GR� VHWRU� S~EOLFR�� VH� HVWmR� FRQWHPSODQGR� RV� WUrV�
VXEVLVWHPDV�GH�7,�GHILQLGRV�SRU�%HW]�>����@��'LUHFLRQDPHQWR��'HVHQYROYLPHQWR�H�(QWUHJD� H�
RV�QtYHLV�GH�GHVHPSHQKR�GHILQLGRV�SRU�5XPPOHU�H�%UDQFKH�>����@ 2UJDQL]DomR��3URFHVVR�H�
,PSOHPHQWDomR��QDV�VXDV�LQWHJULGDGHV��

&RP�HVVD�DSOLFDomR�SHUPLWLX�GLDJQRVWLFDU�TXH�R�VHWRU�S~EOLFR�HVWi�PDLV�SUHVHQWH�QRV�
VXEVLVWHPDV�GH�GLUHFLRQDPHQWR�H�QR�QtYHO�GH�GHVHPSHQKR�GD�2UJDQL]DomR��VLJQLILFD�TXH�HVWi�
PDLV� SUHRFXSDGR� HP� GHILQLU� DV� FDUDFWHUtVWLFDV� JHUDLV� GR� QHJyFLR��&RP� LVVR� FDGD�ÏUJmR� GD�
$3)�H[HFXWD�DV�DWLYLGDGHV�SHUWHQFHQWHV�DRV�VXEVLVWHPDV�GH�GHVHQYROYLPHQWR�H�HQWUHJD GH�H�RV�
QtYHLV� GH� GHVHPSHQKR� GH� SURFHVVR� H� LPSOHPHQWDomR� GH� PRGR� DVVLPpWULFR�� GHVHQFDGHDQGR�
XPD�JUDQGH�YDULDELOLGDGH�HP�WHUPRV�GH�DUUDQMR�DUTXLWHWXUDO�GD�7,�

'H�XP�PRGR JHUDO��R�VHWRU�S~EOLFR�IHGHUDO GLVS}H�GH�XPD�HVWUXWXUD�GH JRYHUQDQoD�GH�
7, GHILQLGD��DLQGD�TXH�QmR�FRQWHPSOH� LQWHJUDOPHQWH�RV�VXEVLVWHPDV�GH�7,��0DV� D�SDUWLU GRV�
PpWRGRV�GH�DQiOLVH�HPSUHJDGRV QHVWD�SHVTXLVD��IRL�SRVVtYHO GHWHFWDU�D�LQVDWLVIDWRULHGDGH�GRV
HOHPHQWRV� HVVHQFLDLV� SDUD� HVWUXWXUDomR� GH� XP� PRGHOR� GH� JRYHUQDQoD� GH� 7, DGHTXDGR��
3HUPLWLX�HYLGHQFLDU�TXH�RV�HVIRUoRV�QHP VHPSUH�HVWmR�DOLQKDGRV�FRP�R�yUJmR�FHQWUDO�GR�6,63�
D�H[HPSOR�GD�GRFXPHQWDomR TXH�GHILQH�RV PRGHORV GH�*RY7, GH�FDGD�yUJmR��3RU�LVVR� HVWHV�
DFDEDP H[HFXWDQGR VXDV�Do}HV�H�DSOLFDQGR�RV�LQVWUXPHQWRV�H�PHFDQLVPRV�GH�*RY7,�GH�PRGR�
GLVFULFLRQiULD�� GHYLGR� j� IDOWD� GH� RULHQWDomR� DGHTXDGD� HP� WHUPRV� GH� GLUHFLRQDPHQWR��
GHVHQYROYLPHQWR�H�HQWUHJD�

)LQDOPHQWH��DR�UHVJDWDU�D�SHUJXQWD�GH�SHVTXLVD�TXH�GHX�RULJHP�D�HVWH�HVWXGR��YHULILFD�
VH� TXH� R� PRGHOR� DWXDO� GH� JRYHUQDQoD� GH� 7,� QmR� FRQWHPSOD� VDWLVIDWRULDPHQWH RV� WUrV�



VXEVLVWHPDV� GH�7,� H� VHXV� QtYHLV� GH� GHVHPSHQKR�� LPSRVVLELOLWDQGR SURPRYHU� D�7,� GH� IRUPD�
VXVWHQWDGD��

���&RQFOXVmR

(VWH�HVWXGR�DPSOLD�D�QRomR�GH�JRYHUQDQoD�SDUD�D�SHUVSHFWLYD�GRV� VXEVLVWHPDV�GH�7,�FRP R�
SURSyVLWR�GH�DYDOLDU�R�PRGHOR GH JRYHUQDQoD�GH�7,�QR�kPELWR�GR�6,63��$OpP�GLVVR��SHUPLWLX�
LGHQWLILFDU� yELFHV� H� ODFXQDV TXH� FRPSURPHWHP� R� QtYHO� GH� VDWLVIDWRULHGDGH� HP� WHUPRV� GH�
GHVHPSHQKR��HVSHFLDOPHQWH�RV�QtYHLV�GH�SURFHVVR�H�LPSOHPHQWDomR�

1mR�Ki�XP PDUFR�UHJXODWyULR�GH�*RY7,�GHYLGDPHQWH�HVWUXWXUDGR�QR�kPELWR�GR�6,63��
XPD�YH]�TXH RV�GLVSRVLWLYRV�OHJDLV�H�QRUPDWLYRV�HVWmR�IUDJPHQWDGRV�H�QmR�UHIOHWHP�R�VLVWHPD�
GH� 7,� QD� VXD� LQWHJUDOLGDGH�� &RQTXDQWR� TXH� RV�PpWRGRV� GH�PDSHDPHQWR� DSOLFDGRV SHUPLWLX
GHVFUHYHU�R DPELHQWH�TXH FRPSUHHQGH�R�VLVWHPD�GH *RY7,��UHYHODQGR�XP�TXDGUR�UHSOHWR�GH�
LQFRQVLVWrQFLDV�

$� FRQILJXUDomR� DWXDO� GR� PRGHOR� GH� *RY7,� GR� 6,63� p� SDXWDGD SHORV� SUHFHLWRV� GH�
SODQHMDPHQWR��ILVFDOL]DomR�H�FRQWUROH��FRQWXGR�QmR�FRQWHPSOD�RV�UHTXLVLWRV�H�RV�PHFDQLVPRV�
TXH�RULHQWDP�GHYLGDPHQWH�RV�VXEVLVWHPDV�GH�GLUHFLRQDPHQWR��GHVHQYROYLPHQWR�H�HQWUHJD�H�RV�
QtYHLV�GH�GHVHPSHQKR�FRUSRUDWLYR��GH�SURFHVVRV H�GH�LPSOHPHQWDomR�

(P�VtQWHVH��DR�FRPSUHHQGHU�R�VLVWHPD�GH�JRYHUQDQoD�GH�7,�QD�$3)��HP�SDUWLFXODU��H�
SRU� H[WHQVmR� DR� VHWRU� S~EOLFR� FRPR� XP� WRGR�� p� HVSHUDGR� TXH� RV� VXEVLVWHPDV� H� RV� QtYHLV�
DYDOLDGRV�SRVVDP�VHU�WRPDGRV�FRPR�UHIHUrQFLD�SDUD�DVVHJXUDU�D�HIHWLYLGDGH�RUJDQL]DFLRQDO�

5HIHUrQFLDV

$8*867��,��*RYHUQDQFH�LQ�WKH�3XEOLF�6HFWRU��$�*RYHUQLQJ�%RG\�3HUVSHFWLYH�������

%(7=��&KDUOHV�7��$UFKLWHFWXUH� DQG�SDWWHUQV IRU� ,7� VHUYLFH�PDQDJHPHQW�� UHVRXUFH�SODQQLQJ��
DQG�JRYHUQDQFH��0DNLQJ�VKRHV�IRU�WKH�FREEOHU
V�FKLOGUHQ��(OVHYLHU�������

%2:(1�� 3��� &+(81*�� 0��� 52+'(�� )�� ������� (QKDQFLQJ� ,7� JRYHUQDQFH� SUDFWLFHV�� $�
PRGHO� DQG� FDVH� VWXG\� RI� DQ� RUJDQL]DWLRQ
V� HIIRUWV�� ,QWHUQDWLRQDO� -RXUQDO� RI� $FFRXQWLQJ�
,QIRUPDWLRQ�6\VWHPV��Y�����Q�����S�����������VHW�

%375(1'6� ������� %30� $QDO\VLV�� 2SQLQRQ� DQG� ,QVLJKW�� 'LVSRQtYHO� HP��
�KWWSV���ZZZ�ESWUHQGV�FRP�!��$FHVVR�HP�����RXW �����

&$0(521��.LP�6� ������� (IIHFWLYHQHVV�DV�SDUDGR[��&RQVHQVXV�DQG�FRQIOLFW�LQ�FRQFHSWLRQV�
RI�RUJDQL]DWLRQDO�HIIHFWLYHQHVV��0DQDJHPHQW�VFLHQFH����������������

&$9$/,(5,��$���0$&('2��6�� ������� $YDOLDQGR�R�GHVHPSHQKR�GD�XQLYHUVLGDGH��(GLWRUD�
38&�5LR�

&81+$�� 0�� 1(72�� -� ������� &RPLWrV� GH� JRYHUQDQoD� GH� WHFQRORJLD� GD� LQIRUPDomR� QD�
DGPLQLVWUDomR�S~EOLFD�IHGHUDO�EUDVLOHLUD��IDWRUHV�FUtWLFRV�GH�VXFHVVR�

'$0(/,2��5��������� 7KH�EDVLFV�RI�SURFHVV�PDSSLQJ��1HZ�<RUN��3URGXFWLYLW\�3UHVV�

,6$&$ ��������*OREDO�6WDWXV�5HSRUW�RQ�WKH�*RYHUQDQFH�RI�(QWHUSULVH�,7��*(,7���

,7*,�� �������� &RELW� ����� IUDPHZRUN�� FRQWURO� REMHFWLYHV�� PDQDJHPHQW� JXLGHOLQHV�� PDWXULW\�
PRGHOV�����S�

02/,1$52��/���5$026��.� ������� *HVWmR�GH�7HFQRORJLD�GD�,QIRUPDomR��*RYHUQDQoD�GH�
7,��$UTXLWHWXUD�H $OLQKDPHQWR�(QWUH�6LVWHPDV�GH�,QIRUPDomR�H�R�1HJyFLR��/7&�������



3$5+,=*$5,��$���*,/%(57��*�� ��������0HDVXUHV�RI�RUJDQL]DWLRQDO�HIIHFWLYHQHVV��SULYDWH�
DQG�SXEOLF�VHFWRU�SHUIRUPDQFH��2PHJD��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0DQDJHPHQW�6FLHQFH��
9RO������1R�����S����������

52'5,*8(6�� -��*�� /�� HW� DO� ������� 'LUHWUL]HV� SDUD� LPSODQWDomR� GD� JRYHUQDQoD� GH�7,� QR�
VHWRU�S~EOLFR�EUDVLOHLUR�j�OX]�GD�WHRULD�LQVWLWXFLRQDO�

5800/(5��*���%5$&+(��$��������� 0HOKRUHV�GHVHPSHQKRV�GDV�HPSUHVDV��0DNURQ�%RRNV�

6,/9$�� %�� $�� 0��� 025$(6�� *� ������� ,QIOXrQFLD� GRV� GLUHFLRQDGRUHV� GR� XVR� GD� 7,� QD�
*RYHUQDQoD�GH�7,��5HYLVWD�%UDVLOHLUD�GH�*HVWmR�H�1HJyFLRV��6mR�3DXOR��Y����Q�����S�������

7&8� *RYHUQDQoD GH 7,�� HQWHQGHQGR� D� JRYHUQDQoD GH 7,� 7ULEXQDO� GH� &RQWDV� GD� 8QLmR��
*RYHUQDQoD� GH� 7,�� 'LVSRQtYHO� HP��KWWS���SRUWDO�WFX�JRY�EU�FRPXQLGDGHV�JRYHUQDQFD�GH�
WL�HQWHQGHQGR�D�RYHUQDQFD�GH�WL�!�$FHVVR�HP�����VHW�������

8/5,&+�� :� ������� &ULWLFDO� 6\VWHPV� +HXULVWLFV�� ,Q�� 'DHOOHQEDFK�� +�*�� 7KH� ,QIRUPHG�
6WXGHQW�*XLGH�WR�0DQDJHPHQW�6FLHQFH��/RQGRQ��7KRPVRQ�/HDUQLQJ�

:(,//��3���5266��-����������*RYHUQDQoD�GH�7,��7HFQRORJLD�GD�,QIRUPDomR��0DNURQ�%RRNV�


