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5DLPXQGR� %H]HUUD� GH� $UD~MR 1HWR�� (QJHQKHLUR� $JU{QRPR��0VF�� 3URGXomR� $QLPDO�� (PEUDSD�
0HLR�1RUWH� UEH]HUUD#FSDPQ�HPEUDSD�EU�� -RVp� 2VFDU� /XVWRVD� GH� 2OLYHLUD� -XQLRU�� (QJHQKHLUR�
$JU{QRPR��'U��HP�)LWRWHFQLD��(PEUDSD�0HLR�1RUWH�RVFDU#FSDPQ�HPEUDSD�EU��$GmR�&DEUDO�GDV�
1HYHV��(QJHQKHLUR�$JU{QRPR���(PEUDSD�0HLR�1RUWH��DGmR#FSDPQ�HPEUDSD�EU

,QWURGXomR�
$�FDUrQFLD�GH�DOWHUQDWLYDV�WHFQROyJLFDV�DGHTXDGDV�jV�FRQGLo}HV�GR�SHTXHQR�SURGXWRU�UXUDO�p�

XP�GRV�SULQFLSDLV�IDWRUHV�GH�UHVLVWrQFLD�j�DGRomR�GDV� WHFQRORJLDV��1HVWH�FRQWH[WR��p�SUHFLVR�VDEHU�
DWp�TXH�SRQWR�D�WHFQRORJLD�JHUDGD�HVWi�GH�DFRUGR�FRP�DV�VXDV�FRQGLo}HV�VyFLR�HFRQ{PLFDV��FXOWXUDLV�
H� GH� FRQKHFLPHQWR�� 6HJXQGR� 9DOOpH� HW� DO�� �O������ XPD� GDV� UD]}HV� GR� IUDFR� GHVHQYROYLPHQWR� GD�
DJULFXOWXUD� IDPLOLDU� QR� 1RUGHVWH� H� GH� VHX� EDL[R� QtYHO� WHFQROyJLFR� p� D� LQHILFiFLD� GR� HVTXHPD�
WUDGLFLRQDO� QD� UHODomR� SURGXWRU� H[WHQVLRQLVWD� �� SHVTXLVDGRU�� $� UHMHLomR�� SHORV� SURGXWRUHV�� GH�
DOJXPDV�WHFQRORJLDV�QmR�DGDSWDGDV�DV�VXDV�XQLGDGHV�GH�SURGXomR�GHPRQVWUD��FODUDPHQWH��TXH�QmR�VH�
SRGH�SURPRYHU�D�HYROXomR�GH�XP�VLVWHPD�GH�SURGXomR�VHP�DQWHV�HVWXGDU�VHX�IXQFLRQDPHQWR�FRPR�
XP�FRPSRQHQWH�LQWHUDWLYR�GLDQWH�GRV�UHFXUVRV�H�GRV�PHLRV�GLVSRQtYHLV�QD�XQLGDGH�GH�SURGXomR��$�
PHOKRULD� GH� XP� VLVWHPD� GH� SURGXomR� QD� DJULFXOWXUD� IDPLOLDU� GHYH�� SULRULWDULDPHQWH�� SHUPLWLU� R�
DXPHQWR� GD� SURGXomR� DWUDYpV� GR� DSULPRUDPHQWR� GD� HILFLrQFLD� GHVVH� VLVWHPD� H� QmR� DWUDYpV� GR�
DXPHQWR�GD�HQWUDGD�GH�LQVXPRV��

'H�DFRUGR�FRP�D�(03$6&���������D�SHTXHQD�SURSULHGDGH�SRGH�VHU�YLDELOL]DGD�DWUDYpV�GD�
UHFLFODJHP�GH�QXWULHQWHV��GD�IL[DomR�ELROyJLFD�GR�QLWURJrQLR��GR�XVR�GH�SODQWDV�PDLV�HILFLHQWHV��GR�
FRQVyUFLR�HQWUH�SODQWDV��GD�DOWD�LQWHUDomR�HQWUH�SODQWDV�H�DQLPDLV��GD�GLYHUVLILFDomR�GH�FXOWXUDV�H�GR�
XVR� HILFLHQWH� GD� ELRPDVVD� QmR� FRPHVWtYHO� SHOR� KRPHP�� 7DLV� LQGLFDWLYRV� SHUPLWHP� GLPLQXLU� R�
FRQVXPR�GH�LQVXPRV�H[WHUQRV��VHP�FRPSURPHWHU�D�SURGXWLYLGDGH��3DUD�$OWLHUL���������RV�SULQFtSLRV�
EiVLFRV�GH�DJURHFRVVLVWHPD�VXVWHQWiYHO�VmR��D�FRQVHUYDomR�GRV�UHFXUVRV�UHQRYiYHLV��D�DGDSWDomR�GD�
DJULFXOWXUD�DR�DPELHQWH�H�D�PDQXWHQomR�GH�XP�QtYHO�HOHYDGR�H�HVWiYHO�GH�SURGXWLYLGDGH��3RUWDQWR��
RV� SURJUDPDV� EiVLFRV� GH� GHVHQYROYLPHQWR� UXUDO� GHYHP� FRPHoDU� FRP� R� FRQKHFLPHQWR� GDV�
QHFHVVLGDGHV�GRV�SURGXWRUHV�FRPR�HOHV�DV�SHUFHEHP��WHFQRORJLDV�VLPSOHV�H�SRSXODUHV��EDVHDU�VH�QD�
FRPXQLGDGH��SHUPLWLQGR�D�SDUWLFLSDomR�GRV�SURGXWRUHV�H�HQIDWL]DU�RV�UHFXUVRV�ORFDLV�H�QDWLYRV��'H�
DFRUGR�FRP�*XLPDUmHV�)LOKR�	�7RQQHDX� ��������R� LPSRUWDQWH�SDUD�D�SHVTXLVD�p� LGHQWLILFDU�� FRP�
VHJXUDQoD��R�SRQWR�GR�VLVWHPD�GH�SURGXomR�RQGH�SRGH�VHU�GDGR�FDGD�SDVVR��GH�PDQHLUD�TXH��DSHVDU�
GH�GLVFUHWR�� SRVVD�REWHU� XP� LPSDFWR� H[SUHVVLYR�GH� UHFHLWD�� GH� UHGXomR�GH� FXVWRV�� RX�GH�TXDOTXHU�
RXWUR� REMHWLYR� GR� DJULFXOWRU�� 8PD� VLPSOHV� LQWHUYHQomR� HP� XP� GHWHUPLQDGR� HOR� GR� VLVWHPD� GH�
SURGXomR� SRGHUi� WUD]HU� UHVXOWDGRV� GH� JUDQGH� LPSRUWkQFLD�� VHP� D� QHFHVVLGDGH� GH� VXEVWLWXLomR� GR�
VLVWHPD�FRPR�XP�WRGR��

��2�PXQLFtSLR�GH�&ROLQDV��QR�0DUDQKmR��SHUWHQFH�D�PLFUR�UHJLmR�JHRJUiILFD�GD��&KDSDGD�GR�
$OWR�,WDSHFXU~��FRP�iUHD�GH�������NPð��SRSXODomR�HVWLPDGD�VHJXQGR�SURMHomR�GR�,%*(�SDUD������
HP�WRUQR�GH��������KDELWDQWHV���$�WD[D�GH�XUEDQL]DomR��SDVVRX�GH�������SDUD��������UHIOHWLQGR�XPD�
IRUWH�PLJUDomR�GD�]RQD�UXUDO�SDUD�D�SHULIHULD�XUEDQD���1R�WRFDQWH�j�HFRQRPLD��R�3,%�GR�PXQLFtSLR�p�
GH�5��������PLOK}HV�FRQWULEXLQGR�R�VHWRU�DJURSHFXiULR�FRP��������D�LQG~VWULD�FRP������H�R�VHWRU�
GH�VHUYLoRV�FRP��������$�HVWUXWXUD�SURGXWLYD�GR�PXQLFtSLR�HVWi�EDVHDGD�QD�SURGXomR�DJURSHFXiULD�
H� QR� H[WUDWLYLVPR� YHJHWDO�� 2� VHWRU� DJUtFROD� WHP� QDV� FXOWXUDV� WHPSRUiULDV� VXD� PDLRU�
UHSUHVHQWDWLYLGDGH�FRP�PDLRU�UHOHYkQFLD�DV�FXOWXUDV�GR�DUUR]��PLOKR��PDQGLRFD�H�IHLMmR��2�REMHWLYR�

� 3URMHWR�ILQDQFLDGR�SHOR�%1%
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GR�WUDEDOKR�IRL�DYDOLDU�VLVWHPDV�GH�SURGXomR�DJUtFRODV�HP�FRPXQLGDGHV�IDPLOLDUHV�GR�PXQLFtSLR�GH�
&ROLQDV��0$����

0DWHULDO�H�PpWRGRV���������������
)RL� UHDOL]DGR� XP� OHYDQWDPHQWR� GD� VLWXDomR� VyFLR�HFRQ{PLFD� GDV� XQLGDGHV� IDPLOLDUHV� H� GH�

VHXV� VLVWHPDV� GH� SURGXomR�� LGHQWLILFDQGR� RV� SULQFLSDLV� VLVWHPDV� HP� XVR�� R� QtYHO� WHFQROyJLFR� H�
tQGLFHV�GH�SURGXWLYLGDGH��SURFXUDQGR�OHYDQWDU�DV�DVSLUDo}HV��SRWHQFLDOLGDGHV�H�OLPLWDo}HV�H[LVWHQWHV��
2� OHYDQWDPHQWR�PRVWURX�TXH� D� UHJLmR� WHP�FRPR�DWLYLGDGH�DJUtFROD�EiVLFD�R� FXOWLYR�GD�PDQGLRFD�
SDUD�IDEULFDomR�GH�IDULQKD��GDV�FXOWXUDV�GR�PLOKR��DUUR]�H�IHLMmR��

-XQWDPHQWH� FRP� � WpFQLFRV�GD�6HFUHWDULD�GH�'HVHQYROYLPHQWR�(FRQ{PLFR�GR�0XQLFtSLR�GH��
&ROLQDV� H� RV� UHSUHVHQWDQWHV� GDV� FRPXQLGDGHV� H� GRV� DVVHQWDPHQWRV� GR� UXUDLV�� IRUDP� GHILQLGDV� DV�
8QLGDGHV� 'HPRQVWUDWLYDV� �8'��� EHP� FRPR� DV� FRPXQLGDGHV�DVVHQWDPHQWRV� RQGH� VHULDP�
LPSODQWDGDV��$�IRUPD�GH�GLIXQGLU�R�VLVWHPD�SURSRVWR�FRQVLVWHP�QD�LPSODQWDomR�GH�8'¶V��DV�TXDLV�
VHUYLUDP� GH� µPRGHOR¶� SDUD� TXH� SRVVDP� FRSLDGDV� QmR� Vy� SHORV� DJULFXOWRUHV� IDPLOLDUHV� GDV�
FRPXQLGDGHV�DVVHQWDPHQWRV� RQGH� IRUDP� LPSODQWDGDV��PDV� SRU� RXWUDV� GR�PXQLFtSLR� RX� GD�PLFUR�
UHJLmR��$OWR�,WDSHFXUX����FRPR�IRUPD�GH�VH�DSUHQGHU�ID]HQGR���

$V�8QLGDGHV�'HPRQVWUDWLYDV�IRUDP�FRQGX]LGDV�QDV�FRPXQLGDGHV�GR�$VVHQWDPHQWR�GR�3DYLR�
H�QD�&RPXQLGDGH�)LR��QRV�DQRV�GH������H�������(P�FDGD�8'�� IRUDP� LQWURGX]LGDV�FXOWLYDUHV�GDV�
FXOWXUDV� GH� IHLMmR�FDXSL� �%56�*XDULED��%56�0DUDWDRm�� �%56�3DUDJXDVVX� H�%56�0LOrQLR���PLOKR�
�6mR�9LFHQWH�� %56� ������ %5� ����� %56� ����� H� %56�&DWLQJXHLUR��� DUUR]� �%56� 3ULPDYHUD�� %56�
6HUWDQHMD��%56�0RQDUFD�H�%56�&XULQJD��H�DPHQGRLP��%56�+DYDQD��%5����%56�����/���H�PDWHULDO�
ORFDO���$V�FXOWXUDV� IRUDP� LPSODQWDGDV�HP� UHJLPH�GH� VHTXHLUR��QRV� VHJXLQWHV� HVSDoDPHQWR�� IHLMmR�
FDXSL�������P�[������P���PLOKR�������P�[������P���DUUR]�������P�[������P��H�DPHQGRLP�������P�[�
�����P��� $R� ILQDO� GR� FLFOR�� MXQWDPHQWH� FRP� RV� SURGXWRUHV� GDV� FRPXQLGDGHV� SDUWLFLSDQWHV� IRUDP�
UHDOL]DGDV� DV� DYDOLDo}HV�� VHQGR� DV� YDULHGDGHV� TXH�PRVWUDUDP�PDLRUHV� SURGXWLYLGDGHV� H�PHOKRU� VH�
DGDSWDUDP�DV�FRQGLo}HV�GD�UHJLmR�VHOHFLRQDGDV�SDUD�VHUHP�XWLOL]DGDV�SHODV�FRPXQLGDGHV�QRV�DQRV�
VHTXLQWHV��

)RL�UHDOL]DGD�FRUUHomR�GR�VROR�FRP�������NJ�KD��GH�FDOFiULR�GRORPtWLFR�������GH�3517��H�
IHLWD�XPD�DGXEDomR�GH�IXQGDomR�FRP����NJ�KD�GH�QLWURJrQLR�����NJ�KD�GH�3�2��H����NJ�KD�GH�.�2��
$V�FXOWXUDV�GR�IHLMmR�FDXSL�H�GR�DPHQGRLP�QmR�IRUDP�DGXEDGDV�FRP�QLWURJrQLR��

5HVXOWDGRV�H�GLVFXVVmR�

2�UHVXOWDGR�REWLGR�FRP�D�FXOWXUD�GR�IHLMmR�QDV�FRPXQLGDGHV�GR�)LR�H�GR�3DYLR�QRV�DQRV�GH�
�����H������HVWi�QD�7DEHOD����
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7DEHOD�� ��8QLGDGH�'HPRQVWUDWLYD��8'��GH�IHLMmR�FDXSL��QDV�FRPXQLGDGHV�GR�)LR�H�3DYLR�QR�
SHUtRGR�GH�MDQHLUR�D�PDLR�GH������H�������
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%56�*XDULED� ������ ������ ������

%56�0DUDWDRm� ������ ������ ������

%56�3DUDJXDVVX� ���� ���� ����

%56�1RYD�(UD� ���� ���� ����

%56�0LOrQLR� ���� ������ ����

0pGLD�*HUDO� ������� ��������� ���������

$�FXOWXUD�GR�PLOKR�DSUHVHQWRX�SURGXomR�PpGLD�QRV�DQRV������H�������7DEHOD������

7DEHOD� �� �� 8QLGDGH� 'HPRQVWUDWLYD� �8'�� DJUtFROD� GH� PLOKR�� QD� FRPXQLGDGH� GR� )LR� H� QR�
DVVHQWDPHQWR�3DYLR�QR�SHUtRGR�GH�MDQHLUR�D�PDLR�GH������H�������
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6mR�9LFHQWH� ������ ������ ������
%56������ ������ ������ ������
%5����� ������ ������ ������
%56������ ������ ������ ������
%56�FDWLQJXHLUR� ������ ������ ������
0pGLD�*HUDO� ��������� ��������� ���������

$�FXOWXUD�GR�DUUR]�DSUHVHQWRX�SURGXomR�PpGLD�QRV�DQRV�GH������H�������7DEHOD�����

7DEHOD�����8QLGDGH�'HPRQVWUDWLYD��8'��GH�DUUR]��QDV�FRPXQLGDGHV�GR�)LR�H�GR�3DYLR��QR�SHUtRGR�
GH�MDQHLUR�D�PDLR�GH������H�������
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%56�3ULPDYHUD� ������ ������ ������

%56�6HUWDQHMD� ������ ������ ������

%56�0RQDUFD� ������ ������ ������

%56�FXULQJD�� ������ ������ ������

0pGLD�*HUDO� �������� �������� ��������

2�UHQGLPHQWR�PpGLR�GH�DPHQGRLP�QD�FRPXQLGDGH�3DYLR�QR�DQR�GH�������7DEHOD���
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7DEHOD�����8QLGDGH�'HPRQVWUDWLYD��8'��GH�DPHQGRLP��QDV�FRPXQLGDGHV�GR�ILR�H�GR�3DYLR��
7HUHVLQD��������

8/7,9$5(6 $66(17$0(172�3$9,2�

��DPHQGRLP�F��FDVFD��NJ�KD

%56�+DYDQD� ��������

%5��� ��������

%56�����/�� ��������

/RFDO� ��������

0pGLD�*HUDO� ���������

� 2V� PDWpULDV� GDV� FXOWXUDV� GH� IHLMmR� FDXSL�� PLOKR�� DUUR]� H� DPHQGRLP�� TXH� DSUHVHQWDUDP�
PDLRUHV� SURGXWLYLGDGHV��PRVWUDGRV� QDV� WDEHODV� DQWHULRUHV�� IRUDP�%56�PDWDWDRm��%56�������%56�
VHUWDQHMD�H�%5����UHVSHFWLYDPHQWH���

2V�JDQKRV�GH�SURGXWLYLGDGH� H� TXDOLGDGH�GRV�SURGXWRV� REWLGRV� FRP�DV� WHFQRORJLDV� VmR� IDFLOPHQWH�
DVVLPLODGRV� SHORV� DJULFXOWRUHV�� DOpP� GH� HVWLPXODUHP� RV� PHVPRV� D� HVWHQGr�ODV� DWp� VXDV� SUySULDV�
XQLGDGHV� SURGXWLYDV�� 'LDQWH� GRV� UHVXOWDGRV� jV� FRPXQLGDGHV� GHFLGLUDP� XWLOL]DU� DV� VHJXLQWHV�
FXOWLYDUHV��$UUR]��%56�VHUWDQHMD���PLOKR��%5�������IHLMmR�FDXSL��%56�JXDULEDV��H�DPHQGRLP��%5�����

&RQVLGHUDQGR�VH�RV�tQGLFHV�GH�SURGXWLYLGDGH�GRV�GLIHUHQWHV�VLVWHPDV�GH�SURGXomR�DWp�DJRUD�
REVHUYDGRV�� KRXYH� LQFUHPHQWR� VXEVWDQFLDO� QRV� tQGLFHV�� SRGHQGR� UHVXOWDU� HP�PDLRU� UHQGD� SDUD� RV�
VLVWHPDV�GH�SURGXomR�XWLOL]DGRV�QD�UHJLmR����

5HIHUrQFLDV

$/7,(5,�0�$�� $JURHFRORJLD� ��$V� EDVHV� FLHQWtILFDV� GD� DJULFXOWXUD� DOWHUQDWLYD�� �D� HG�� 5LR� GH�
-DQHLUR��3URMHWRV�$OWHUQDWLYRV������������S��

(03$6&��3ODQR�LQWHJUDGR�GH�SHVTXLVD�HP�VLVWHPDV�GLYHUVLILFDGRV�GH�SURGXomR�SDUD�SHTXHQDV�
SURSULHGDGHV��)ORULDQySROLV��(03$6&��O��������S���(03$6&��6LVWHPDV�GH�3URGXomR���

*8,0$5­(6�),/+2��&���7211($8�� -�3��7HVWH�GH�DMXVWH��XPD�SURSRVWD�SDUD�YDOLGDomR�GH�
WHFQRORJLD�D�QtYHO�GH�DJULFXOWRU��3HWUROLQD��(0%5$3$�&3$76$����������S��

9$//e(�� *�-�$���0,5$1'$�� (�(��� *25$17/$�� '��7HVWHV� DJURQ{PLFRV� QR�PHLR� UHDO�� 8P�
HOHPHQWR�GH�GLDJQyVWLFR�SDUD�D�SHVTXLVD� H� D� H[WHQVmR� UXUDO�� 3HWUROLQD��(0%5$3$�&3$76$��
��������S���(0%5$3$�&3$76$��'RFXPHQWRV������


