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(VWH WUDEDOKR SDUWH GH XPD SUHRFXSDomR EiVLFD� D QHFHVVLGDGH GH RV SURGXWRUHV UXUDLV
PHOKRUDUHP D VXD HILFLrQFLD WpFQLFR�HFRQ{PLFD QD JHVWmR GDV SURSULHGDGHV H GH RV
SURILVVLRQDLV GD iUHD REWHUHP VXEVtGLRV VREUH D SURJUDPDomR OLQHDU FRPR LQVWUXPHQWR GH
WRPDGD GH GHFLVmR H GH RWLPL]DomR GH XPD SURSULHGDGH� &RPSOHPHQWDUPHQWH� YLVD�VH D

SHUPLWLU DRV WpFQLFRV TXH WUDEDOKDP HP DJULFXOWXUD FRQKHFHUHP DV SULQFLSDLV YDULiYHLV GH
GHFLVmR GHQWUR GD SURSULHGDGH DV TXDLV RV SURGXWRUHV XWLOL]DP SDUD XVDU DV LQRYDo}HV
WHFQROyJLFDV� 2 SUREOHPD SULQFLSDO p LGHQWLILFDU DV DOWHUQDWLYDV TXH SRVVXL XP SURGXWRU SDUD
RWLPL]DU D VXD UHQGD EUXWD GHQWUR GR VLVWHPD GH SURGXomR� 3DUD LVVR� IRL XWLOL]DGR XP PRGHOR
GH 3URJUDPDomR /LQHDU HP XPD SURSULHGDGH TXH SURGX] OHLWH H YiULDV FXOWXUDV GH JUmRV QR

LQYHUQR H QR YHUmR� QD UHJLmR GH 3RQWD *URVVD� QR (VWDGR GR 3DUDQi� VXO GR %UDVLO� $V
DQiOLVHV GRV GDGRV� DSyV R PRGHOR SDGURQL]DGR� PRVWUDP TXH R SURGXWRU WHP GLILFXOGDGHV GH
DXPHQWDU D SURGXWLYLGDGH GRV JUmRV� SULQFLSDOPHQWH GD VRMD� 3RU RXWUR ODGR� WHP PDLRU
IDFLOLGDGH GH PHOKRUDU R PDQHMR GR UHEDQKR OHLWHLUR GH IRUPD D FRQVHJXLU DXPHQWRV QD

UHFHLWD EUXWD� TXH SRGH YDULDU GH ��� D ��� QR VLVWHPD GH SURGXomR�

3DODYUDV�FKDYH� SURJUDPDomR OLQHDU� FXVWRV GH SURGXomR� WRPDGD GH GHFLVmR�

��,1752'8d®2�

$ QHFHVVLGDGH GH PHOKRUDU D JHVWmR H D HILFLrQFLD GDV HPSUHVDV SURFHVVD�VH HP

WRGRV RV VHWRUHV GD HFRQRPLD� WDQWR QR PHLR XUEDQR FRPR QR UXUDO� 1RYDV H

PRGHUQDV WpFQLFDV GH JHVWmR VmR LQWURGX]LGDV QHOHV� VXWLO H JUDGXDOPHQWH� SDUD

PHOKRUDUHP RV UHVXOWDGRV GDV HPSUHVDV� DXPHQWDQGR� FRP LVVR� D SURGXWLYLGDGH�

(VVDV SUHRFXSDo}HV VmR� FRPR QR VHWRU LQGXVWULDO H GH VHUYLoRV� WDPEpP GRV TXH

GHVHQYROYHP DJULFXOWXUD� 1mR p QHFHVViULR HQXPHUDU WRGRV RV DVSHFWRV SRVLWLYRV TXH

VH HQFRQWUDP QR SURFHVVR JHUHQFLDO� SRLV SDUHFH yEYLR DR HQWHQGLPHQWR GH WRGRV RV

                                                 
�
(QJHQKHLUR $JU{QRPR� 3HVTXLVDGRU GD (0%5$3$ H 'RXWRU HP &LrQFLDV (FRQ{PLFDV�
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TXH DWXDP QD iUHD GH DGPLQLVWUDomR UXUDO TXH D ERD JHVWmR p XPD FRQGLomR

QHFHVViULD SDUD R GHVHQYROYLPHQWR H D SHUHQL]DomR GDV HPSUHVDV DJUR�VLOYL�SDVWRULV�

2 GHVDILR� SDUD RV TXH WUDEDOKDP QD iUHD GH SURFHVVRV JHUHQFLDLV GD

SURSULHGDGH� p GHVHQYROYHU DQiOLVHV TXH PRVWUHP RV SRQWRV SULQFLSDLV GD WRPDGD GH

GHFLVmR� 2V WUDEDOKRV TXH HQYROYHP R WHPD� GHQWUR GD DJULFXOWXUD� VmR� HP JHUDO�

SRQWXDLV H OHYDP VRPHQWH HP FRQVLGHUDomR D DORFDomR GRV IDWRUHV WHUUD� PmR�GH�

REUD H FDSLWDO QD SURSULHGDGH DJUtFROD� (VVD YLVmR p PLFURHFRQ{PLFD� GH

HVSHFLDOL]DomR SRU SURGXWR RX SRU WpFQLFDV GH SURGXomR H VLJQLILFD TXH p

PLQLPL]DGD� QRV WUDEDOKRV� D LPSRUWkQFLD GD FRPSUHHQVmR GR FRQMXQWR GH UHODo}HV

GHQWUR GR VLVWHPD GH SURGXomR H GR VHX PHLR DPELHQWH�

([HPSORV UHFHQWHV GHVWHV HQIRTXHV HQFRQWUDP�VH HP� 6RX]D -� %�� 0,&+8( &�

+� H 628=$ :� 9� ������� TXH DSUHVHQWDP D �0DUJHP %UXWD SRU KHFWDUH FRPR

LQVWUXPHQWR GH DGPLQLVWUDomR UXUDO SDUD DomR H[WHQVLRQLVWD� *RLiV � DQR DJUtFROD

�������� � QR WUDEDOKR GHVHQYROYLGR SRU &58= (� 5� H 6,/9$ 5�%� ������� 3$&7$�

SURJUDPD GH DQiOLVH FRPSDUDWLYD GH UHQWDELOLGDGH H ULVFR HQWUH DOWHUQDWLYDV� � HQILP�

QR SURJUDPD GHVHQYROYLGR SDUD R %UDVLO SRU 68*$, <� ������� GHQRPLQDGR

352)$=(1'$�

2 SUHVHQWH WUDEDOKR XWLOL]D R PHVPR LQVWUXPHQWDO WHyULFR GR SURJUDPD

352)$=(1'$� ORJR� WHP FRPR PpWRGR GH EDVH D 3URJUDPDomR /LQHDU�3/�

(QWUHWDQWR� HOH YDL VH GLIHUHQFLDU GHVVH SHOD VXD FRQFHSomR H XWLOLGDGH SDUD RV

XVXiULRV QD DJULFXOWXUD� $ YLVmR WUDGLFLRQDO GD 3/� XWLOL]DGD QR 352)$=(1'$� HUD

QRUPDWLYD� R TXH VLJQLILFD TXH RV UHVXOWDGRV VXJHULGRV QD VDtGD GR FRPSXWDGRU�

DSUHVHQWDQGR R OXFUR Pi[LPR� GHYHULDP VHU DGRWDGRV SHOR SURGXWRU� $ 3/� GHVVD

IRUPD� VHULD XWLOL]DGD SDUD LQGLFDU D FRPELQDomR GRV IDWRUHV GH SURGXomR TXH

SURGX]LULDP R Pi[LPR OXFUR GHQWUR GD SURSULHGDGH� (VVD FRQFHSomR WUDGLFLRQDO

SDUWH GD KLSyWHVH GD H[LVWrQFLD GD UDFLRQDOLGDGH DEVROXWD GR GHFLVRU� QD TXDO R

SURGXWRU� UDFLRQDOPHQWH� EXVFDULD D FRPELQDomR yWLPD GRV IDWRUHV GH SURGXomR� RX

VHMD� R OXFUR Pi[LPR FRPR REMHWLYR�

1HVWH WUDEDOKR� GLYHUJH�VH GHVVH HQIRTXH WUDGLFLRQDO� 1HOH� SURS}H�VH XWLOL]DU D

3/ VRPHQWH FRPR XP LQVWUXPHQWR GH DQiOLVH H GH FRPSUHHQVmR GDV GHFLV}HV GR

SURGXWRU� $FHLWD�VH� REYLDPHQWH� D SRVVLELOLGDGH GH HVWH WRPDU GHFLV}HV TXH QHP

VHPSUH OHYDP j PD[LPL]DomR GR OXFUR� 6RE HVVH QRYR HQIRTXH� QmR VH WRUQD

LUUDFLRQDO R SURGXWRU HVFROKHU RXWUD RSomR TXH QmR VHMD D GR OXFUR Pi[LPR� $VVLP�

HOH SRGH GHFLGLU SRU WHFQRORJLDV H DWLYLGDGHV TXH PLQLPL]HP DV UHVWULo}HV� GDGD D VXD

VLWXDomR� GHQWUR GH XP FRQMXQWR GH IDWRUHV OLPLWDQWHV� SDUD DWLQJLU RV VHXV REMHWLYRV

SULQFLSDLV QD SURSULHGDGH�
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(VWH WUDEDOKR VH SUHRFXSD HP SUHHQFKHU� HQWmR� XPD ODFXQD H[LVWHQWH QD

FRPSUHHQVmR GR SURFHVVR GH WRPDGD GH GHFLVmR H FRORFDU HP GLVFXVVmR WDQWR DV

UHODo}HV LQWHUQDV� LQHUHQWHV DR VLVWHPD GH SURGXomR� TXDQWR DV UHODo}HV H[LVWHQWHV

HQWUH D IDPtOLD GR SURGXWRU H R PHLR VyFLR�HFRQ{PLFR TXH D FHUFDP� $VVLP� HOH

DSUHVHQWD XPD GLVFXVVmR VREUH R XVR GD 3/� FRPR XP FRQMXQWR WHyULFR H

PHWRGROyJLFR FRHUHQWH� TXH SHUPLWH FRPSUHHQGHU R IXQFLRQDPHQWR GD SURSULHGDGH

H� DGLFLRQDOPHQWH� ID]HU LQIHUrQFLDV VREUH R SURFHVVR GH WRPDGD GH GHFLVmR GR

SURGXWRU GHQWUR GH XPD YLVmR VLVWrPLFD�

2 WUDEDOKR p GLYLGLGR HP GXDV SDUWHV � QD SULPHLUD� GHVHQYROYHP�VH DOJXQV

DVSHFWRV GD SUREOHPiWLFD H D EDVH WHyULFD XWLOL]DGD� HP VHJXLGD� WHVWD�VH D

PHWRGRORJLD H[SOLFLWDGD HP XPD SURSULHGDGH UXUDO GR 3DUDQi�

��%$6(�7(Ð5,&$�(�0(72'2/Ð*,&$�

��� $V SULQFLSDLV OLQKDV GD SUREOHPiWLFD

$ OLWHUDWXUD VyFLR�HFRQ{PLFD GD DJURSHFXiULD EUDVLOHLUD p ULFD HP GLDJQyVWLFRV

VREUH R SURFHVVR GD WRPDGD GH GHFLVmR� VHXV DVSHFWRV GHULYDGRV H VXDV FRQVHT�rQFLDV�

$ WHRULD GD ILUPD VHUYH GH VXSRUWH D HVVHV HVWXGRV� TXH SURFXUDP LGHQWLILFDU R TXH�

TXDQWR H FRPR SURGX]LU� $ FUtWLFD PDLRU FRQWUD HVWD WHRULD� H TXH VH GLVFXWH

DWXDOPHQWH� p GH TXH HOD IRL IRUPDOL]DGD SDUD VH FRPSUHHQGHU R HTXLOtEULR HQWUH

RIHUWD H GHPDQGD QR PHUFDGR H QmR R SURFHVVR GH GHFLVmR� (OD QmR p� SRLV� XPD EDVH

WHyULFD TXH VHUYH SDUD JHULU XPD HPSUHVD� 0HVPR DVVLP� FRQVLGHUD�VH TXH HVWD EDVH

WHyULFD WUD] RV FRQFHLWRV GH IXQomR GH SURGXomR H R GH SURGXWLYLGDGH PDUJLQDO�

SHUPLWLQGR LGHQWLILFDUHP�VH DOJXQV SRQWRV DVVRFLDGRV j WRPDGD GH GHFLVmR� &RQFHEH�

VH TXH� DWUDYpV GD WHRULD PDUJLQDOLVWD� SRGH�VH LGHQWLILFDU R FXVWR GH RSRUWXQLGDGH GH

XPD GHFLVmR� (VVH FRQFHLWR p R SULQFLSDO� SDUD TXH VH SRVVD FRPSUHHQGHU D GHFLVmR�

RX VHMD� SDUHFH TXH R FXVWR GH RSRUWXQLGDGH GH FDGD DOWHUQDWLYD p R FRQFHLWR

GHWHUPLQDQWH GD GHFLVmR� (VWH FXVWR GH RSRUWXQLGDGH p GHILQLGR FRPR R TXH VH GHL[D

GH JDQKDU QXPD PHOKRU RSomR DOWHUQDWLYD GR XVR GRV IDWRUHV GH SURGXomR� 'HVVD

IRUPD� VH R SURGXWRU� SHOD VXD SHUFHSomR� LGHQWLILFDU XPD DPSOLDomR GH ULVFR GH XPD

GHFLVmR� HOH SRGH VHU OHYDGR D DGRWDU XPD GHFLVmR WHFQROyJLFD TXH LPSOLTXH XP QtYHO

GH OXFUR LQIHULRU� PDV GH ULVFR� FHUWDPHQWH� LQIHULRU� (VVD GLIHUHQoD PRQHWiULD HQWUH D

DOWHUQDWLYD GH PDLRU ULVFR H D RXWUD p R FXVWR GD GHFLVmR�

2V EHQHItFLRV GHVVD GHFLVmR GH PHQRU ULVFR R SURGXWRU YDL HQFRQWUDU IRUD GDV

SHUGDV PRQHWiULDV� PDQLIHVWDQGR�VH QD VXD WUDQT�LOLGDGH SHVVRDO H IDPLOLDU� DOpP GD
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UHGXomR GRV ULVFRV RULXQGRV GH RXWUD GHFLVmR PHQRV OXFUDWLYD� ,GHQWLILFDP�VH� HQWmR�

GRLV FRQFHLWRV LPSOtFLWRV� QR SULPHLUR FDVR� R OXFUR YDL UHPXQHUDU R ULVFR� H D GHFLVmR

YDL LPSOLFDU XP MXOJDPHQWR GH DOWHUQDWLYDV SRVVtYHLV� ([SOLFLWD�VH� DVVLP� TXH D

GHFLVmR p XP DWR GH UDFLRQDOLGDGH OLPLWDGD� DR VHQVR GH 6,021� HOD ILFD QD

GHSHQGrQFLD GR YROXPH GH LQIRUPDo}HV GH TXH GLVS}H R GHFLVRU� QR FDVR GD

DJULFXOWXUD� R SURGXWRU� TXH YDL HQWmR VH GHVORFDU WDPEpP QR LQWHULRU GD FXUYD GH

SRVVLELOLGDGH GH SURGXomR TXH� QR FRQFHLWR GH 6$08(/621 ������� FLWDGR SRU

&217,1, HW DO ������� FRQVWLWXLULD XP QtYHO GH EHP�HVWDU LQIHULRU� PDV XPD SRVLomR

GH �LUUDFLRQDOLGDGH� HFRQ{PLFD� ( yEYLR� HQWmR� TXH� GDGR jV VLWXDo}HV GH ULVFR H GH

LQFHUWH]DV TXH HQYROYHP DV DOWHUQDWLYDV SRVVtYHLV� D UDFLRQDOLGDGH p XP FRQFHLWR

UHODWLYR TXH YDL GHSHQGHU GDV LQIRUPDo}HV GLVSRQtYHLV� GD SHUFHSomR GR GHFLVRU

VREUH R SUREOHPD H GDV VROXo}HV SRVVtYHLV� 1HVVH FDVR� VH R SURGXWRU VH HQFRQWUD

QXPD SRVLomR PDLV IRUWDOHFLGD� RX VHMD� PDLV HVWiYHO� HOH SRGH WRPDU XPD GHFLVmR

PDLV DUULVFDGD� TXH TXDQGR VLWXDGR QXPD SRVLomR GH IUDJLOLGDGH HFRQ{PLFD� ,VVR

SRUTXH XPD GHFLVmR p DVVRFLDGD D RXWUDV GHFLV}HV FRPSOHPHQWDUHV TXH SRGHP

LPSOLFDU D VXD SHUHQL]DomR RX QmR GHQWUR GR QHJyFLR DJUtFROD� ,VVR PRVWUD� GDGR R

TXDGUR JHUDO GD HFRQRPLD EUDVLOHLUD� D GLILFXOGDGH TXH WrP RV SURGXWRUHV GH

GHFLGLUHP VREUH R XVR GH QRYDV WHFQRORJLDV�

$ H[SHULrQFLD GH �� DQRV QD DJULFXOWXUD SHUPLWH FRQVWDWDU TXH SURSULHGDGHV

FRP D PHVPD iUHD H DV PHVPDV DWLYLGDGHV DSUHVHQWDP UHVXOWDGRV WpFQLFRV H

HFRQ{PLFRV GLIHUHQWHV SDUD XP PHVPR SHUtRGR DJUtFROD� ,VWR p FRQVHT�rQFLD GH XPD

FRPSOH[LGDGH GH VLWXDo}HV� GH FXVWRV GH RSRUWXQLGDGH� TXH VmR DYDOLDGRV SHORV

SURGXWRUHV� FRQVLGHUDQGR VXDV VLWXDo}HV H REMHWLYRV GHQWUR GDV SURSULHGDGHV� 3RGH�

VH DILUPDU TXH� DR GHFLGLU� R DJULFXOWRU EXVFD XP HTXLOtEULR HQWUH D VXD VLWXDomR H RV

VHXV REMHWLYRV HP IXQomR GH XWLOLGDGH SUySULD H IDPLOLDU� TXH ILFD GHILQLGD SHODV

SUHIHUrQFLDV LQGLYLGXDLV GHQWUR GH VHX VLVWHPD GH SURGXomR�

(VVHV FRQFHLWRV VmR PDLV LOXVWUDWLYRV� TXDQGR VH GLVFXWH D XWLOL]DomR GH QRYDV

WHFQRORJLDV GHQWUR GDV SURSULHGDGHV� 1HVVH VHQWLGR� TXDLV VHULDP RV PRWLYRV TXH

MXVWLILFDULDP XPD WHFQRORJLD� FRQVLGHUDGD HILFLHQWH SHOD SHVTXLVD H SHORV DJHQWHV GD

GLIXVmR� VXSHULRU jTXHODV HP XWLOL]DomR� VHU XWLOL]DGD SDUFLDOPHQWH RX PHVPR

UHFXVDGD SHORV SURGXWRUHV "

3RGH�VH KLSRWL]DU SURFXUDUHP RV SURGXWRUHV XWLOL]DU DV WHFQRORJLDV TXH OKHV

SHUPLWHP PHOKRUDU VXDV FRQGLo}HV WpFQLFR�HFRQ{PLFDV GHQWUR GH VHX VLVWHPD GH

SURGXomR� PDV TXH FRQVLGHUDP VXDV VLWXDo}HV H REMHWLYRV� ,PSOLFLWDPHQWH� HVVD

FRQFHSomR VXJHUH TXH RV SURGXWRUHV TXHUHP PHOKRUDU VXD VLWXDomR� XWLOL]DQGR DV

WHFQRORJLDV TXH DSUHVHQWDP XP FXVWR GH RSRUWXQLGDGH IDYRUiYHO� RX VHMD� XP
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UHVXOWDGR GH PDUJHP EUXWD R PDLV HOHYDGR SRVVtYHO� FRQVLGHUDQGR RV OLPLWHV GH VHXV

IDWRUHV GH SURGXomR H FRQGLFLRQDGDV DRV VHXV REMHWLYRV SHVVRDLV H IDPLOLDUHV�

'HVVD IRUPD� XPD QRYD WHFQRORJLD GHYH DSUHVHQWDU YDQWDJHQV VXSHULRUHV jV

DQWLJDV SDUD VHU DGRWDGD SHOR DJULFXOWRU� (VWD p XPD FRQGLomR QHFHVViULD� PDV QmR

VXILFLHQWH� SDUD TXH D QRYD VHMD XWLOL]DGD GHQWUR GH XP VLVWHPD GH SURGXomR� 1HVVH

VHQWLGR� p QHFHVViULR TXH D QRYD WHFQRORJLD VHMD DQDOLVDGD HP XP FRQWH[WR TXH

HQYROYH R VLVWHPD SURGXWLYR H R PHLR VyFLR�HFRQ{PLFR HP TXH VH HQFRQWUD R

SURGXWRU� SDUD TXH VH SRVVD FRPSUHHQGHU DV VXDV GHFLV}HV� 3DUD VH HVWXGDU HVVH WHPD�

p QHFHVViULR XWLOL]DU PRGHORV TXH H[SOLFLWHP RV IDWRUHV GH SURGXomR PDLV UHVWULWLYRV

GHQWUR GH XP VLVWHPD GH SURGXomR H DTXHOHV TXH VmR IDYRUiYHLV j LQFRUSRUDomR GD

QRYD WHFQRORJLD�

1HVVHV PRGHORV� RV IDWRUHV RX UHFXUVRV XWLOL]DGRV VmR� HP JHUDO� DV

GLVSRQLELOLGDGHV GH WHUUD� GH PmR�GH�REUD� GH PiTXLQDV� GH HTXLSDPHQWRV H RXWURV

TXH VHUmR DSUHVHQWDGRV QHVWH WUDEDOKR� $V UHVWULo}HV DGYrP GR QtYHO GD

GLVSRQLELOLGDGH GH FDGD IDWRU� FRPR VH YHULILFDUi PDLV DGLDQWH� 0DV� WDPEpP

HQYROYHP DTXHODV GH QDWXUH]D SVLFROyJLFD� TXH UHVWULQJHP DV DOWHUQDWLYDV SRU

DSUHVHQWDUHP HOHYDGRV ULVFRV DR SURGXWRU�

3DUD FRPSURYDU HVVDV KLSyWHVHV� p QHFHVViULR TXH VH FRORTXH HP HYLGrQFLD D

OyJLFD GR IXQFLRQDPHQWR JOREDO GH XPD SURSULHGDGH DJUtFROD� ,VWR VHUi IHLWR FRP

XPD SURSULHGDGH GR HVWDGR GR 3DUDQi� XVDQGR�VH� FRPR PHWRGRORJLD GH EDVH� D

SURJUDPDomR OLQHDU�3/� 2 GHVHQYROYLPHQWR PHWRGROyJLFR GHVVD PRELOL]DomR p

FDOFDGR QD FRQFHSomR JHUDO GH TXH XP REVHUYDGRU H[WHULRU� PHVPR TXH QmR QHXWUR

QR GHVHQYROYLPHQWR GR WUDEDOKR� SRGH VXJHULU DOWHUQDWLYDV GH PRGLILFDo}HV H

LGHQWLILFDU R SURMHWR H D VLWXDomR GR SURGXWRU� (VVD SDUWLFLSDomR DWLYD GR REVHUYDGRU

QR SURFHVVR GH WUDQVIHUrQFLD WHFQROyJLFD FDUDFWHUL]D XP WLSR GH SHVTXLVD HP TXH R

DJULFXOWRU VH WUDQVIRUPD QR VXMHLWR GD SHVTXLVD H QR ODERUDWyULR GR LQWHUHVVH

LQWHOHFWXDO�
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$ 3/ p XP LQVWUXPHQWR TXH SHUPLWH DQDOLVDU XPD SURSULHGDGH DJUtFROD� PDV GR

SRQWR GH YLVWD SXUDPHQWH PDWHPiWLFR� QmR WHQGR QHQKXP FRQWH~GR HFRQ{PLFR HP

VL PHVPD� 2 LQWHUHVVH HP XWLOL]i�OD� PHWRGRORJLFDPHQWH� GHFRUUH GH TXDWUR

SUHRFXSDo}HV EiVLFDV� HOD IDYRUHFH D PRGHOL]DomR GH XPD SURSULHGDGH H� D SDUWLU GH

XP PRGHOR GH EDVH� SRGHP VH GHVHQYROYHU VLPXODo}HV SDUD LGHQWLILFDU DV

PRGLILFDo}HV QRV UHVXOWDGRV� SULQFLSDOPHQWH DV WHFQROyJLFDV� HP VHT�rQFLD� SRGH�VH

REVHUYDU GLUHWDPHQWH R FXVWR PDUJLQDO RX GH RSRUWXQLGDGH GH FDGD IDWRU GR VLVWHPD

WpFQLFR GH SURGXomR� HOD SHUPLWH� WDPEpP� D LQWHJUDomR QDV DQiOLVHV GRV FRHILFLHQWHV

WpFQLFRV FRP RV HFRQ{PLFRV� SRGHQGR�VH LGHQWLILFDU H TXDQWLILFDU IDFLOPHQWH RV

IDWRUHV PDLV UHVWULWLYRV� HQILP� R GHVHQYROYLPHQWR GD 3/ H[LJH XP WUDEDOKR

LQWHULQVWLWXFLRQDO H PXOWL�GLVFLSOLQDU GXUDQWH R VHX GHVHQYROYLPHQWR� R TXDO SHUPLWH

LQWHJUDU RXWUDV WpFQLFDV GHQWUR GD SHVTXLVD�

2 FRQFHLWR PDLV LPSRUWDQWH GHSUHHQGLGR GD 3/ p R GH YDORU GXDO� RX SUHoR

VRPEUD� TXH LQGLFD R FXVWR GH RSRUWXQLGDGH GD XWLOL]DomR GH XPD XQLGDGH DGLFLRQDO

GRV IDWRUHV PDLV UHVWULWLYRV� 2 YDORU GXDO p LQWHUSUHWDGR FRPR R FXVWR PDUJLQDO�

H[LVWLQGR XPD VLJQLILFDomR HFRQ{PLFD OLJDGD DR GXDO� 6H� GHQWUR GH XPD VROXomR

RWLPDO� R IDWRU UHVWULWLYR QmR p VDWXUDGR� DJRUD� R FXVWR PDUJLQDO GD YDULiYHO GXDO

FRUUHVSRQGHQWH VHUi ]HUR� (FRQRPLFDPHQWH� LVVR VLJQLILFD TXH� VH XP GRV UHFXUVRV

QmR p XWLOL]DGR� D VXD SOHQD FDSDFLGDGH GH PDQHLUD RWLPDO� VHX FXVWR FRQWiELO RWLPDO

p QXOR�

$ 3/� GHQWUR GH XPD SURSULHGDGH� FRORFD HP MRJR� QR PtQLPR� TXDWUR

HOHPHQWRV FRQVWLWXWLYRV� DV DWLYLGDGHV �YHJHWDLV RX DQLPDLV�� RV FRHILFLHQWHV

HFRQ{PLFRV �FXVWRV H SUHoRV�� RV FRHILFLHQWHV WpFQLFRV H RV UHFXUVRV GLVSRQtYHLV� 2V

UHFXUVRV VmR RV HOHPHQWRV TXH OLPLWDP R FiOFXOR HFRQ{PLFR� RV FRHILFLHQWHV WpFQLFRV

RX RV HFRQ{PLFRV GHVLJQDP R JUDX GH XWLOL]DomR GRV UHFXUVRV SDUD FDGD DWLYLGDGH� DV

DWLYLGDGHV VmR DV YDULiYHLV GH GHFLVmR GR SUREOHPD HVWXGDGR�

��� $ 3/ FRPR XP LQVWUXPHQWR GH FRPSUHHQVmR GD GHFLVmR

1RV DQRV ��� FRP D 3/� SDUD RV QRUPDWLYLVWDV� HUD SRVVtYHO LGHQWLILFDU H VXJHULU

DRV SURGXWRUHV R SRQWR yWLPR HFRQ{PLFR D SDUWLU GH XP PRGHOR WpFQLFR�HFRQ{PLFR

GH SURGXomR� SRLV RV VHXV UHVXOWDGRV SHUPLWLDP LVWR DR LQGLFDUHP D PHOKRU VROXomR�

2V WUDEDOKRV GHVHQYROYLGRV QD pSRFD H[SOLFLWDYDP TXH R REMHWLYR GR GHFLVRU HUD
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DWLQJLU R OXFUR Pi[LPR� R TXDO� VHJXQGR RV HFRQRPLVWDV QHRFOiVVLFRV� GHWHUPLQDYD D

UDFLRQDOLGDGH GR GHFLVRU�

$ H[SHULrQFLD YLYLGD FRP R SURJUDPD 352)$=(1'$� HQWUH ���� H ����� HP

GH]HQDV GH SURSULHGDGHV UXUDLV� XWLOL]DQGR HVVH HQIRTXH WHyULFR� SHUPLWLX FRQVWDWDU

TXH RV SURGXWRUHV QmR DGRWDUDP D GHFLVmR VXJHULGD SHORV UHVXOWDGRV SURSRVWRV QR

PRGHOR GR FRPSXWDGRU� 4XDQGR DGRWDYDP DOJXPD GDV DOWHUQDWLYDV SURSRVWDV� HOD

HUD XPD FRQVHT�rQFLD GDV GLVFXVV}HV TXH VH HIHWXDYDP HP WRUQR GRV UHVXOWDGRV GH

FDGD SURSULHGDGH� WHQGR PXLWRV GHVVHV SURGXWRUHV DOWHUDGR RV SURFHGLPHQWRV GHQWUR

GH VXDV SURSULHGDGHV� 3RGH�VH DILUPDU TXH HVVD FRQFHSomR� QRUPDWLYLVWD� p

XOWUDSDVVDGD SRU RXWUDV FRQVLGHUDo}HV TXH QmR D RWLPL]DGRUD GR OXFUR� ,VWR VLJQLILFD

DFHLWDU TXH R DJULFXOWRU VHOHFLRQD R PHOKRU UHVXOWDGR HQWUH DV VXDV DWLYLGDGHV�

FRQVLGHUDQGR RXWURV DVSHFWRV TXH QmR VRPHQWH DTXHOH GR OXFUR Pi[LPR IRUQHFLGR

SHOD PDUJHP EUXWD� $ 3/ VH WUDQVIRUPD� DVVLP� HP PDLV GR TXH XPD VLPSOHV

GLUHFLRQDGRUD GD GHFLVmR� FRQVWLWXLQGR�VH QXP HOHPHQWR GH DSRLR jV DQiOLVHV SDUD D

FRPSUHHQVmR GRV SUREOHPDV H VROXo}HV GD SURSULHGDGH�

$V DQiOLVHV GRV PRGHORV GHYHUmR VH VLWXDU DR UHGRU GR YDORU GXDO GDV UHVWULo}HV�

TXH p R FXVWR GH RSRUWXQLGDGH GR IDWRU UHVWULWLYR GHQWUR GR PRGHOR� 6H R IDWRU QmR p

FRPSOHWDPHQWH XWLOL]DGR� R UHVXOWDGR QmR R YDORUL]D� 'HVVD IRUPD� R PRGHOR YDORUL]D

VHPSUH RV UHFXUVRV PDLV UHVWULWLYRV� ORJR� TXDQWR PDLRU IRU R YDORU GXDO� PDLV

UHVWULWLYR VHUi R IDWRU HP DQiOLVH�

��� 3DGURQL]DomR GR PRGHOR GD SURSULHGDGH

$ SDGURQL]DomR WHP SRU REMHWLYR DGHTXDU R PRGHOR WHyULFR j UHDOLGDGH

FRQVLGHUDGD SHOR SURGXWRU� ,VWR SRUTXH R PRGHOR WHyULFR FRQVWUXtGR p VHPSUH XPD

LPDJHP VLPSOLILFDGD H UHGXWRUD GD UHDOLGDGH GH XPD SURSULHGDGH DJUtFROD� $

TXHVWmR LQLFLDO p LGHQWLILFDU HP TXDO PRPHQWR D SDGURQL]DomR SRGH VHU FRQVLGHUDGD

LGHDO� $ H[SHULrQFLD PRVWUD TXH VmR GXDV DV SRVVLELOLGDGHV� D SULPHLUD p LGHQWLILFDU

VH D LQWURGXomR GDV PRGLILFDo}HV GHQWUR GR PRGHOR QmR PRGLILFD IRUWHPHQWH RV

UHVXOWDGRV GD IXQomR REMHWLYD� D VHJXQGD p R GLiORJR FRP R DJULFXOWRU SDUD YHULILFDU

VH RV UHVXOWDGRV RULXQGRV GD 3/ VmR FRHUHQWHV FRP D UHDOLGDGH� e LPSRUWDQWH

VDOLHQWDU TXH R PRGHOR SDGURQL]DGR GHYHUi SURSRU RV UHVXOWDGRV TXH SHUPLWHP

UHHQFRQWUDU DV GHFLV}HV GR SURGXWRU�

3DUD GHVHQYROYHU D 3/� QHVWH WUDEDOKR� RSWD�VH SRU XP SURGXWRU TXH ID] SDUWH GH

XPD FRRSHUDWLYD DJUtFROD H TXH SHUPLWH RUJDQL]DU XP JUXSR PXOWLLQVWLWXFLRQDO�
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��� $SUHVHQWDomR GR SURGXWRU H GR VLVWHPD GH SURGXomR

����� +LVWyULD GD IDPtOLD H GD SURSULHGDGH

2 SURGXWRU WHP �� DQRV� KHUGRX GH VHXV SDLV� HP ����� �� KHFWDUHV GH WHUUD H

XP HVWiEXOR SDUD D SURGXomR OHLWHLUD� (OH VH FDVD HP ����� RFXSDQGR�VH D VXD HVSRVD

XQLFDPHQWH GD IDPtOLD� TXH p IRUPDGD� DWXDOPHQWH� SRU � ILOKRV� QDVFLGRV�

VXFHVVLYDPHQWH� HP ����� ����� ���� H ����� 2 SURGXWRU� GHSRLV GH ����� SDVVD D

SDUWLFLSDU DWLYDPHQWH GD DGPLQLVWUDomR GH XPD FRRSHUDWLYD� RQGH VH WRUQD R

VHFUHWiULR JHUDO� (P ����� HOH FRQWULEXL FRP D FRPXQLGDGH QD IXQomR GH SUHVLGHQWH

GD FRRSHUDWLYD� $SURYHLWD RV SURJUDPDV GR JRYHUQR SDUD DXPHQWDU VXD SURGXomR

OHLWHLUD H FRPSUD DQLPDLV GH DOWD TXDOLGDGH� SURYHQLHQWHV GH RXWURV SDtVHV �$UJHQWLQD

H 8UXJXDL�� (P ����� QR VHX UHEDQKR OHLWHLUR� FRQVWDP ��� FDEHoDV� TXH LQFOXHP

YDFDV� QRYLOKDV� WHUQHLURV H WHUQHLUDV� 2 DF~PXOR GH WUDEDOKR QD FRRSHUDWLYD OHYD�R D

HOLPLQDU D SURGXomR GH OHLWH H D VH GHGLFDU H[FOXVLYDPHQWH j SURGXomR YHJHWDO H j

DGPLQLVWUDomR GDTXHOD� )LQDOPHQWH� HP ����� HOH GHL[D R FDUJR GH SUHVLGHQWH H

UHWRUQD j SURGXomR GH OHLWH� FRQWLQXDQGR DLQGD QD SURGXomR YHJHWDO H D SDUWLFLSDU GR

&RQVHOKR GH $GPLQLVWUDomR GD FRRSHUDWLYD�

����� (VWUXWXUD GH SURGXomR

(P ����� R SURGXWRU SRVVXL XP UHEDQKR GH �� FDEHoDV ��� YDFDV GH OHLWH�� XPD

HVWUXWXUD FRP XPD FROKHLWDGHLUD� � WUDWRUHV� � PiTXLQDV GH VHPHDU� XP FDUUR H XPD

iUHD HP SURGXomR GH ��� KHFWDUHV� VHQGR �� KD GH VXD SURSULHGDGH� &RQVWDWD�VH TXH

R SURGXWRU SULRUL]D D FXOWXUD GH VRMD HP UHODomR jV RXWUDV FXOWXUDV GH YHUmR HP

WHUPRV GH iUHD FXOWLYDGD� FRQIRUPH PRVWUD D 7DEHOD �� $ SURGXWLYLGDGH PpGLD GD

VRMD p �� � VXSHULRU j GR HVWDGR� D GR PLOKR DWLQJH XP YDORU GH ���� D GH WULJR� GH

��� H� HQILP� D GD FHYDGD GH ���� $ WHFQRORJLD SDUD D SURGXomR GH OHLWH p SURSRVWD

SRU YHWHULQiULRV GD FRRSHUDWLYD� FKHJDQGR R SURGXWRU D SURGX]LU ���� O�YDFD�DQR� R

TXH p VXSHULRU HP �� � j PpGLD GD FRRSHUDWLYD� 0HVPR FRP HVVHV UHVXOWDGRV

HQFRUDMDGRUHV� HP UHODomR j PpGLD GD FRRSHUDWLYD� D DQiOLVH GD SURSULHGDGH LQGLFD

TXH R SURGXWRU SRGH DXPHQWDU VLJQLILFDWLYDPHQWH D SURGXomR GR OHLWH� VH

FRQVLGHUDGRV RV RXWURV SURGXWRUHV TXH VH VLWXDP HP SDWDPDUHV PpGLRV SUy[LPRV D

���� NJ�YDFD�DQR� 'H WRGD PDQHLUD� RV GDGRV LQGLFDP TXH R SURGXWRU p

UHODWLYDPHQWH HILFLHQWH HP WHUPRV WpFQLFRV�

$ 7DEHOD � PRVWUD D GLVWULEXLomR GH WHUUD QR SHUtRGR GH MXQKR GH ���� D

QRYHPEUR ���� H D SURMHomR GHVVD SURSULHGDGH� TXH YDL YDULDU GR YHUmR GH ���� DWp
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PDUoR GH ����� 2 SULPHLUR SHUtRGR VHUYH SDUD ID]HU D SDGURQL]DomR GD PDWUL]�

$VVLP� HVVH p FRQVLGHUDGR QD VLPXODomR H VHUYH GH PDWUL] GH EDVH SDUD DV VLPXODo}HV

GR VHJXQGR SHUtRGR�

$ iUHD p GLYLGLGD HP �� KD� 67+� SDUD D SDVWDJHP SHUPDQHQWH GRV DQLPDLV GD

WURSD� 1R YHUmR GH �������� R SURGXWRU GLVSXQKD GH � KHFWDUHV SDUD D SURGXomR GH

DOIDID� 1R SHUtRGR GH YHUmR GH ���������� HOH SURGX]LX VLODJHP GH PLOKR H �

KHFWDUHV GH DOIDID �7��� TXH IRUDP H[SORUDGRV HP RXWUR WHUUHQR GXUDQWH R LQYHUQR GH

����� $ iUHD LQLFLDO �7��� GH � KHFWDUHV� GH PDLR ���� D DEULO ����� p GLYLGLGD HP

GXDV SDUFHODV� UHVSHFWLYDPHQWH� GH � KD H GH � KD� SDUD D SURGXomR GH DOIDID H SDUD

SDVWDJHP� GXUDQWH R LQYHUQR GH ����� HQILP� R SURGXWRU FXOWLYD DOIDID H ID] VLODJHP

GH PLOKR GXUDQWH R YHUmR GH ����� (VWDV PRGLILFDo}HV GH iUHDV IRUDP IHLWDV SDUD TXH

HOH SXGHVVH VXVWHQWDU R FUHVFLPHQWR GD SURGXomR GH OHLWH� HP GHWULPHQWR GD

SURGXomR GH WULJR H GH PLOKR� ,VWR TXHU GL]HU TXH R SURGXWRU SULRUL]D� GHQWUR GH VHX

VLVWHPD GH SURGXomR� R FUHVFLPHQWR GD SURGXomR OHLWHLUD�

$ 7DEHOD � PRVWUD TXH R SURGXWRU SRVVXL �� KD GH WHUUD HP SRXVLR GXUDQWH R

SHUtRGR GH LQYHUQR� QD TXDO YDL SURGX]LU VRMD QR YHUmR� ,VWR VH H[SOLFD SRU VHU HVVD

iUHD XPD WHUUD HP DUUHQGDPHQWR� XWLOL]DQGR�D R VHX SURSULHWiULR SDUD D PDQXWHQomR

GR UHEDQKR ERYLQR QDTXHOH SHUtRGR� 2 WHUPR SRXVLR UHIHUH�VH jV SDUFHODV 7� H 7� GD

iUHD DUUHQGDGD� 2 SURGXWRU YDL RWLPL]DU R XVR GR VROR H SURGX]LU� FRPR

FRQVHT�rQFLD� XPD GLYHUVLILFDomR GH DWLYLGDGHV QD UHJLmR� 2 SURGXWRU DUUHQGDWiULR

SURGX] WDQWR DV FXOWXUDV YHJHWDLV FRPR R OHLWH� HQTXDQWR R SURSULHWiULR GD WHUUD

VRPHQWH SURGX] FDUQH ERYLQD�

7DEHOD � � 8WLOL]DomR GH WHUUDV GHQWUR GD SURSULHGDGH GXUDQWH RV DQRV ��������� H

SHUVSHFWLYD SDUD �������
Especificação Inverno 1990 Verão 90/91 Inverno 91 Verão 91/92 

** atividade ha atividade ha atividade ha atividade ha 
 T1 STH 11 STH 11 STH 11 STH 11 
 T2 Alfafa  3 Alfafa  3 Past.1  3 Milho sil. 3 
 T3 Pousio 45 Soja di  45 Pousio 45 Soja dir. 45 
 T4 Pousio  20 Soja co  20 Pousio 20 Soja dir. 20 
 T5 Past.2  5 Milho sil.  5 Past.3  5 Milho  5 
 T6 Cevada 12 Soja 12 Cevada  12 Soja  12 
 T7 Trigo  9 Milho  9 Alfafa 5 Alfafa  5 
 T8 ---  ---  Past.4  4 Milho sil 4 

)RQWH � 3HVTXLVD ������� �'RVVD��

2 UHEDQKR� QHVVD SURSULHGDGH� p FRPSRVWR SRU �� YDFDV HP ODFWDomR� � YDFDV

SDUD GHVFDUWH� �� WHUQHLUDV� � WRXULQKRV H � QRYLOKDV� VHQGR VHX tQGLFH GH
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PRUWDOLGDGH GH �� � DR DQR� $ SURGXomR GH OHLWH� HP ����� IRL GH ��� PLO OLWURV� R

TXH Gi XPD PpGLD GH ���� O�YDFD�DQR� 7RGDV DV WHUQHLUDV VmR FRQGX]LGDV SDUD D

UHQRYDomR GR UHEDQKR OHLWHLUR QD SURSULHGDGH� 3RU RXWUR ODGR� RV WHUQHLURV PDFKRV

SRGHP VHU YHQGLGRV Mi FRP � GLDV DSyV R QDVFLPHQWR RX� FRPR WRXULQKRV� FRP ��

PHVHV�

1HVVD SURSULHGDGH� RV IDWRUHV UHVWULWLYRV SULQFLSDLV VmR D GLVSRQLELOLGDGH GH

WHUUDV H D TXDOLGDGH GR UHEDQKR� (VVDV GLILFXOGDGHV GHFRUUHP GD IDOWD GH RIHUWD GH

WHUUD QD UHJLmR� PDV� WDPEpP� SRUTXH R SURGXWRU UHWRUQRX j DWLYLGDGH OHLWHLUD H

QHFHVVLWRX UHHVWUXWXUDU H TXDOLILFDU R UHEDQKR� $ H[LVWrQFLD GD FRRSHUDWLYD� D � .P GH

VXD SURSULHGDGH� p XP IDWRU FKDYH SDUD D GLPLQXLomR GRV HQFDUJRV� WDQWR HP WHUPRV

GH WUDQVSRUWH GRV LQVXPRV H GH SURGXomR� FRPR GH DSRLR GLUHWR j FRPHUFLDOL]DomR�

2 DJULFXOWRU FRQWLQXD D PHOKRUDU D TXDOLGDGH GH VHX UHEDQKR� PDV PDQWpP�

DLQGD� QR UHEDQKR� DV YDFDV OHLWHLUDV FRP PDLV GH VHLV ODFWDo}HV H TXH VmR�

JHQHWLFDPHQWH� PHQRV SHUIRUPDQWHV� ,VWR p UHVXOWDGR GH VXD HVWUDWpJLD GH

FUHVFLPHQWR� SRLV R SURGXWRU QmR WHP UHFXUVRV ILQDQFHLURV SDUD LQWURGX]LU QR SODQWHO

YDFDV PDLV SURGXWLYDV� D FXUWR SUD]R� $VVLP� HOH ID] FUHVFHU VHX SODQWHO GH SURGXomR

GH OHLWH SHOD LQWURGXomR SHUPDQHQWH GH QRYLOKDV GH VHX SUySULR UHEDQKR� $V YDFDV

PHQRV SURGXWLYDV LPSHGHP�QR GH WHU UHVXOWDGRV WpFQLFRV VXSHULRUHV D ����

O�DQR�YDFD� (QWUHWDQWR� FRQVWDWD�VH� SHORV GDGRV KLVWyULFRV GD SURSULHGDGH� TXH HOD

WHP XP FUHVFLPHQWR GH SURGXWLYLGDGH GH �� DR DQR� SRGHQGR�VH FRQVLGHUDU HVVH

FUHVFLPHQWR UHOHYDQWH� 1HVVH VHQWLGR� RV WpFQLFRV GD FRRSHUDWLYD LQIRUPDP TXH D

TXDOLGDGH H D TXDQWLGDGH GR OHLWH GR UHEDQKR GHVVH SURGXWRU PHOKRUDP D FDGD DQR�

2 SURGXWRU FRQVLGHUD GXDV FRQGLo}HV EiVLFDV SDUD WHU XP UHEDQKR GH ERD

SHUIRUPDQFH� D SULPHLUD p D JHQpWLFD GRV DQLPDLV H D VHJXQGD� D TXDOLGDGH GRV

DOLPHQWRV� 3DUD GLPLQXLU VHXV SUREOHPDV H WHU PDLRU HILFLrQFLD� HOH SURFXUD

GHVHQYROYHU XPD PDLRU TXDOLGDGH QDV SDVWDJHQV� HIHWXD VLODJHP H H[HUFH XP PDLRU

FRQWUROH VREUH FDGD DQLPDO HP SURGXomR� WDPEpP� SURFXUD UHGLVWULEXLU RV

QDVFLPHQWRV HP GRLV SHUtRGRV GR DQR�

$ SURSULHGDGH GLYLGH�VH HP � SDUFHODV �7DEHOD �� QR SHUtRGR ��������� H �

SDUFHODV HP ���������� 7�  �� KD� 7�  � KD� 7�  �� KD� 7�  �� KD� 7�  � KD�

7�  �� KD� 7�  � KD H� HP ���� H ����� D 7�  � KD H D 7�  � KD� 1D SULPHLUD

SDUFHOD �7��� R SURGXWRU SRGH ID]HU VRPHQWH SDVWDJHP SHUPDQHQWH �67+� VREUH ��

KHFWDUHV� 1D VHJXQGD� HOH SRGH SURGX]LU DOIDID VREUH � KHFWDUHV QRV DQRV GH ���� H

����� H SDVWDJHP H VLODJHP GR PLOKR HP ���� H ���� � QDV SDUFHODV 7� H 7�� HOH

VRPHQWH SRGH SURGX]LU VRMD� HP UHYDQFKH� VREUH DV RXWUDV SDUFHODV� 7�� 7�� 7� H 7��

R SURGXWRU SRGH SURGX]LU WULJR� PLOKR� RX VRMD� QR LQYHUQR GH ����� HOH SURGX]LX D
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FHYDGD H R WULJR H IH] SDVWDJHP SDUD D SURGXomR OHLWHLUD VREUH DV VXDV SUySULDV
WHUUDV�

7DEHOD � � 5HVWULo}HV GD SURSULHGDGH
Espeficação Restrições Valores 
 Csurf Terra sempre em pastagem 11 ha 
 Csurf Terra para lavouras 29 ha 
 Csurf Terra de arrendamento 65 ha 
 Csurf1 Terra sempre em pastagem 11 ha 
 CusojaD Produção de soja direto 45 ha 
 CusojaC Produção de soja convencional 20 ha 
 Ccevada Produção de cevada 12 ha 
 Csoj/or Produção de soja direto sobre cevada 12 ha 
 Ctrigo Produção de trigo 9 ha 
 Cmilho/bl Produção de milho sobre trigo 9 ha 
 Cpat2 Restrição de pastagem 5 ha 
 Cmilhoil Produção de silagem de milho 5 ha 
 Csurf2 Produção de alfafa 3 ha 
 Cprolai Produção de leite com vaca atual 4500 l 
 Produção leite com vaca mais produtiva 5000 l 
 Produção de leite vaca técnica 6000 l 
 CVLref Vacas de descarte  
 CvauFem Terneiras  
 CvauMal Terneiros  
 Cgeni Novilhas  
 Cmo Mão-de-obra 7500 h 

)RQWH� 3HVTXLVD ������� �'RVVD�

5HWRUQDQGR�VH j RXWUD TXHVWmR� p SRVVtYHO DXPHQWDU D PDUJHP OtTXLGD GD
SURSULHGDGH H HP TXDQWR " e QHFHVViULR HQFRQWUDUHP�VH� HQWmR� FRPELQDo}HV GH
DWLYLGDGHV GH JUmRV H GH OHLWH TXH SRVVDP ID]HU FUHVFHU D UHFHLWD JOREDO QD
SURSULHGDGH� 3DUD LVVR� LQWURGX]HP�VH� QR PRGHOR GD PDWUL]� RV FRHILFLHQWHV WpFQLFRV
H HFRQ{PLFRV GDV DWLYLGDGHV�

����� (VWUXWXUD WpFQLFD H HFRQ{PLFD JHUDO SDUD D IRUPDomR GD PDWUL] GH 3/

1R LQtFLR GD IRUPDomR GD PDWUL]� WHQWDU�VH�i LGHQWLILFDU RV FRHILFLHQWHV WpFQLFRV H
RV HFRQ{PLFRV SDUD VHUHP LQWURGX]LGRV QR PRGHOR JHUDO H TXH VmR DSUHVHQWDGRV QD
7DEHOD �� (VWHV FRHILFLHQWHV VmR SHoDV HVVHQFLDLV SDUD D IRUPDomR GD PDWUL] JHUDO H
FRQGLFLRQDP DV YDULDo}HV H RV UHVXOWDGRV GD IXQomR REMHWLYD TXH YDL VHU PD[LPL]DGD�

(P SULQFtSLR� R SURGXWRU SRGH SURGX]LU VRMD� PLOKR� OHLWH� WULJR H FHYDGD� $V
DWLYLGDGHV YHJHWDLV VmR GHVHQYROYLGDV� XWLOL]DQGR RV GRLV SURFHVVRV� R SODQWLR GLUHWR H
R FRQYHQFLRQDO� VHQGR D HVFROKD HQWUH GRLV GHWHUPLQDGD SHODV FRQGLo}HV GH VROR H
VLWXDomR ILQDQFHLUD GR SURGXWRU�
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7DEHOD � � &RHILFLHQWHV WpFQLFRV H HFRQ{PLFRV GD PDWUL] GH 3/
Especificação Kg/ha Preço Custos Margem 
Atividades  Cr$ Cr$ Cr$ 
  1,00 1000 1000 
 Soja D1  2.000 48 89 7 
 Soja C1   3.000 48 70 74 
 Soja D2      2.900 48 87 2 
 Milho D1          4.500 35 128 30 
 Trigo  1.800 39 60 10 
 Cevada  2.000 39 60 18 
 Milho sil. 26.000 5 117 8 
 Vaca produtor(l/an)  4.500 55 125 122 
 Vaca + produtiva  5.000 55 135   
 Vaca técnica(l/an)  6.000 55 140 190 
 Alfafa  50.000   60  

)RQWH � 3HVTXLVD ������� �'RVVD�

$ PDWUL] JHUDO p FRPSRVWD SRU TXDWUR PDWUL]HV GH RUGHP LQIHULRU TXH

DSUHVHQWDP DV UHVWULo}HV GH WHUUD� GH DOLPHQWRV GRV DQLPDLV� GH UHQGLPHQWRV WpFQLFRV

H GH PmR�GH�REUD� 2V HOHPHQWRV IL[RV GR PRGHOR VmR DV GLVSRQLELOLGDGHV GH WHUUD� GH

SURGXomR OHLWHLUD H GH PmR�GH�REUD� 2V IDWRUHV YDULiYHLV VmR UHSUHVHQWDGRV SHORV

FXVWRV RSHUDFLRQDLV GDV DWLYLGDGHV FRPR� SRU H[HPSOR� RV IHUWLOL]DQWHV� QR FDVR GRV

YHJHWDLV� RX DV YDFLQDV� QR FDVR GRV DQLPDLV� HQWUH RXWURV�

����� $QiOLVH GRV UHVXOWDGRV GD 3/

2 SURGXWRU SRGH SURGX]LU� GXUDQWH R YHUmR� VRMD H PLOKR H ID]HU VLODJHP GR

PLOKR H� GXUDQWH R LQYHUQR� DV FXOWXUDV GH WULJR H GH FHYDGD� D DOIDID H R OHLWH VmR

SURGX]LGRV GXUDQWH WRGR R DQR� (VVH SURGXWRU SRVVXL� SDUD LVVR� �� KHFWDUHV GH WHUUD

HP DUUHQGDPHQWR� RQGH GHVHQYROYH DV DWLYLGDGHV GH VRMD QR YHUmR H GH SRXVLR QR

LQYHUQR� �� KHFWDUHV GH VXD SURSULHGDGH� PDLV GH ����� KRUDV GH PmR�GH�REUD SRU

DQR� �� YDFDV HP ODFWDomR� DV TXDLV DSUHVHQWDP XP UHQGLPHQWR PpGLR GH

�����YDFDV�DQR� $ IXQomR REMHWLYD GHYHUi PD[LPL]DU D PDUJHP OtTXLGD �0/�� TXH p R

UHVXOWDGR HQWUH D GLIHUHQoD GD UHFHLWD JOREDO H RV FXVWRV RSHUDFLRQDLV JOREDLV GDV

DWLYLGDGHV GHQWUR GR VLVWHPD GH SURGXomR� $ UHFHLWD EUXWD WRWDO UHVXOWD GD VRPD GDV

YHQGDV GR WULJR� GD VRMD� GR PLOKR� GR OHLWH� GD FHYDGD H GRV DQLPDLV�

2V SUHoRV H RV FXVWRV RSHUDFLRQDLV IRUDP DSUHVHQWDGRV QD 7DEHOD �� $SyV PXLWR

GLiORJR FRP R SURGXWRU H FRP RV WpFQLFRV GD FRRSHUDWLYD� FKHJD�VH DR PRGHOR GH

EDVH� TXH VH DSUR[LPD PXLWR GD UHDOLGDGH GR VLVWHPD GH SURGXomR� DSUHVHQWDGR QD

7DEHOD ��
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7DEHOD � � &RPSDUDomR HQWUH D UHDOLGDGH GD SURSULHGDGH GR SURGXWRU H R PRGHOR

SDGURQL]DGR
Especificação  Realidade Modelo Dual 
 produt. Base Cr$/ha 
 Novilhas 7 7  
 Vaca agr. (4500 l)   26 26  
 Venda vacas descarte 4 4  
 Venda leite (1.000)    117 117  
 Venda tourinhos      8 11 -178.440 
 Venda  terneiros      3 0  
 Venda soja (1000 kg) 183 183  
 Venda milho (1000 kg) 40 40  
 Venda cevada (1000 Kg) 24 24  
 Venda trigo  (1000 Kg) 16 16  
 Compra rat1 (1000 Kg) 35 33  
 T1 STH (ha) 11 7,4  
 T2 alfafa (ha) 3 3  
 T3 et T4 Soja (ha) 65 65 -27.400 
 T5 Pastagem 2 (ha) 5 5 -7.800 
 T5 Silagem milho (ha) 5 5 -7.800 
 T6 Soja (ha) 12 12 -52.200 
 T6 Cevada (ha)       12 12 -70.200 
 T7 e T8 Trigo (ha)   9 9 -39.700 
 T7 e T8 Milho (ha)  9 9 -29.500 
 Func. Obj.(Cr$ 1000)  4.567  

)RQWH� 3HVTXLVD ������� �'RVVD�

(VVH PRGHOR SDGURQL]DGR Gi D VLWXDomR GR SURGXWRU HP PDLR GH ���� H YDL

VHUYLU GH EDVH jV VLPXODo}HV H SDUD DV PRGLILFDo}HV LQWURGX]LGDV QR SHUtRGR ��������

$V SULQFLSDLV GLIHUHQoDV HQWUH R PRGHOR SDGURQL]DGR H D UHDOLGDGH GR SURGXWRU VmR D

H[LVWrQFLD GH XP H[FHGHQWH GH WHUUD SDUD D SDVWDJHP GRV DQLPDLV �67+�� GH ���

KHFWDUHV� H D YHQGD GRV WRXULQKRV� $ SDUWLU GHVVDV GLIHUHQoDV� UHSUHVHQWDGDV QD

PRGHOL]DomR GD SURSULHGDGH� ID]HP�VH DOJXPDV UHIOH[}HV� D SULPHLUD DVVRFLD�VH DR

H[FHGHQWH GH WHUUD GH SDVWDJHP GHQWUR GD SURSULHGDGH� R TXDO VH H[SOLFD SHOR IDWR

GH R SURGXWRU REMHWLYDU DXPHQWDU VHX SODQWHO QRV SUy[LPRV DQRV� 3DUD DWLQJLU HVVH

REMHWLYR GH FUHVFLPHQWR GDV YDFDV HP SURGXomR H PHOKRUDU D SURGXWLYLGDGH� HOH

GLVS}H GH XPD iUHD VXSHULRU jTXHOD GH TXH WHP QHFHVVLGDGH� $ VHJXQGD HVWi OLJDGD

jV VXDV SUHRFXSDo}HV FRP RV ULVFRV FOLPiWLFRV� TXH R REULJDP D SRVVXLU XP H[FHGHQWH

GH iUHD SDUD D SURGXomR GH DOLPHQWRV� $VVLP� RV ULVFRV� QD SURGXomR GRV DOLPHQWRV�

SUHVVLRQDP R SURGXWRU D RFXSDU XPD iUHD PDLRU SDUD D SDVWDJHP H WDPEpP SDUD D

VLODJHP GH PLOKR�

$ HVWDELOLGDGH UHODWLYD GR OHLWH SRGH VHU FRPSUHHQGLGD SHOR HVWXGR GDV

UHVWULo}HV GHQWUR GD SURSULHGDGH� 3RU RXWUR ODGR� D HVWDELOL]DomR GD SURGXomR YHJHWDO
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H[SOLFD�VH SHOD ULJLGH] D TXH VH p REULJDGR DR LQWURGX]L�OD� QR PRGHOR� IDFH jV

UHVWULo}HV GH WHUUD�

$ 7DEHOD � SHUPLWH DSURIXQGDU DV DQiOLVHV GH UHQWDELOLGDGH H DV SDUWLFLSDo}HV

UHODWLYDV GH FDGD DWLYLGDGH GH SURGXomR� SDUD D IRUPDomR GD IXQomR REMHWLYR H� QHOD�

FRQVWDWD�VH D LPSRUWkQFLD UHODWLYD GH FDGD XPD� $ SDUWLU GRV VHXV GDGRV� GHULYDP�VH

DV UHQWDELOLGDGHV PpGLDV SRU KHFWDUH� TXH VmR GH �� PLO SDUD D VRMD� GH ���� PLO SDUD

R PLOKR� GH �� PLO SDUD D FHYDGD� GH ���� PLO SDUD R WULJR H GH ���� PLO SDUD FDGD

YDFD OHLWHLUD� 9HULILFD�VH� QRV GDGRV� TXH D PDUJHP OtTXLGD GH VRMD UHVVDOWD�VH HP

UHODomR DRV UHVXOWDGRV GDV RXWUDV SURGXo}HV YHJHWDLV� QD WRPDGD GH GHFLVmR GDV

SULRULGDGHV GH SURGXomR� (VVD FRQVWDWDomR GHYHUi VHU FRQVLGHUDGD FRPR UHODWLYD� SRLV

p SRVVtYHO� QXPD VLWXDomR GH PHUFDGR RX GH UHQGLPHQWRV GLIHUHQWHV� D FXOWXUD GD VRMD

WHU XPD PDUJHP OtTXLGD LQIHULRU� (VWD LQIRUPDomR PRVWUD TXH D PDUJHP OtTXLGD GH

XPD FXOWXUD p XP GRV LQGLFDGRUHV TXH DX[LOLDP QD FRPSUHHQVmR GDV GHFLV}HV GRV

SURGXWRUHV�

7DEHOD � � &RQWULEXLomR GDV DWLYLGDGHV SDUD D IRUPDomR GD IXQomR REMHWLY2 GR

PRGHOR SDGURQL]DGR �&U� ���������
Atividade Ha Cr$/ha Cr$ Total % 
Soja direto 1 45 -89 -4.000  
Soja direto 2 12 -87 -1.050  
Soja convencional 20 -70 -1.400  
Soja total 77  6.450  
Margem líquida soja   2.300 50 
Milho 9 -128 -1.150  
Margem líquida milho   265 6 
Silagem de milho 5 -117 - 585  
Trigo 9 -60 - 540  
Margem líquida trigo   92 2 
Cevada 12 -60 -720  
Margem líquida cevada   216 5 
Alfafa 3 70 -210  
Vacas de leite 26 -125 -3.250  
Venda de leite (1.000 l)  117 6.435  
Margem líq. leite   1677 37 
Pastagem 1 7.4 -40 - 294  
Pastagem 2 5 -40 - 200  
Total margem líquida   4.567 100 

)RQWH� 3HVTXLVD ������� �'RVVD�

2V UHVXOWDGRV PRVWUDP TXH D VRMD SDUWLFLSD FRP ��� QD IRUPDomR GD PDUJHP

OtTXLGD WRWDO GD SURSULHGDGH H TXH R OHLWH YHP HP VHJXQGR OXJDU� FRP XPD

SDUWLFLSDomR UHODWLYD GH ��� GD PDUJHP EUXWD� &RQVWDWD�VH� WDPEpP� TXH D SURGXomR

GH PLOKR� GH FHYDGD� GH WULJR� UHSUHVHQWDP �� � GDV HQWUDGDV GH GLQKHLUR� 'HVVD
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IRUPD� YHULILFD�VH D SULRULGDGH GDGD SHOR SURGXWRU jV DWLYLGDGHV GH SURGXomR GH VRMD

H GH OHLWH� &RPR H[SOLFDU HVVDV SULRULGDGHV� QD SURSULHGDGH� D SDUWLU GD 3URJUDPDomR

/LQHDU"

2V UHVXOWDGRV DSUHVHQWDGRV� D SDUWLU GR YDORU GXDO� H[SOLFLWDGRV SHOR PRGHOR GH

3URJUDPDomR /LQHDU� QD 7DEHOD �� PRVWUDP TXH R FRQMXQWR GD SURGXomR GH VRMD H GH

FHYDGD H DV WHUUDV GH SURSULHGDGH GR SURGXWRU SRGHP GDU XPD PDUJHP DGLFLRQDO

�FXVWR GH RSRUWXQLGDGH� GH &U� �� PLO SRU DQR� SDUD FDGD XQLGDGH DGLFLRQDO GH

WHUUD�

$V DQiOLVHV FRPSOHPHQWDUHV SDUD VH FRPSUHHQGHUHP HVVDV SULRULGDGHV VmR

QHFHVViULDV j 3/� 2EVHUYD�VH� QD 7DEHOD �� TXH WDQWR R OHLWH FRPR D VRMD WrP XPD

UHODomR EHQHItFLR�FXVWRV RSHUDFLRQDLV GH SURGXomR GH ���� ,VWR VLJQLILFD TXH R

SURGXWRU WHP XP EHQHItFLR DGLFLRQDO OtTXLGR GH ���� SDUD FDGD XQLGDGH PRQHWiULD

XWLOL]DGD QD SURGXomR GH XPD RX RXWUD DWLYLGDGH�

$ DQiOLVH GLUHWD GHVWDV GXDV DWLYLGDGHV GHYHUi FRQVLGHUDU DV GLIHUHQoDV GH WHPSR

UHVSHFWLYDV SDUD HVVDV SURGXo}HV� D VRMD p SURGX]LGD QXP SHUtRGR GH � D � PHVHV� D

SDUWLU GR SUHSDUR GR WHUUHQR DWp D FROKHLWD GR SURGXWR H VXD FRPHUFLDOL]DomR� Mi�

SDUD D SURGXomR GR OHLWH� Vy QXP SHUtRGR GH �� PHVHV� REWrP�VH RV PHVPRV

UHVXOWDGRV ILQDQFHLURV� (QWUHWDQWR� GHYH�VH FRQVLGHUDU TXH QmR VH WHP XPD

FRQFRUUrQFLD GLUHWD HQWUH HVVDV GXDV DWLYLGDGHV� FRP H[FHomR GR DVSHFWR GH XVR GD

PmR�GH�REUD GR SURSULHWiULR H GD SDUFHOD GD WHUUD HP SDVWDJHQV� 3DUHFH PDLV

DGHTXDGR� DVVLP� FRQVLGHUi�ODV FRPR FRPSOHPHQWDUHV GHQWUR GR VLVWHPD GH

SURGXomR� 0DV� FRQFUHWDPHQWH� D LPSRUWkQFLD GHVVD FRPSOHPHQWDULGDGH p PDLV

VLJQLILFDWLYD SHOD HVWDELOLGDGH HP WHUPRV H SHOD JDUDQWLD GH HQWUDGDV PHQVDLV GH

GLQKHLUR GHQWUR GR VLVWHPD GH SURGXomR� 9HMD�VH TXH� QHVVD FRQVLGHUDomR� QmR VH

REVHUYD VRPHQWH TXH R IDWRU UHVWULWLYR p D WHUUD� D LQWURGXomR GH RXWURV GRLV IDWRUHV

DGLFLRQDLV SHUPLWH LGHQWLILFDU RXWUDV OyJLFDV QD GHFLVmR� SRLV HVVHV SRGHUmR OHYDU

FHUWDPHQWH D RXWURV UHVXOWDGRV�

����� 6LPXODomR GD LQWURGXomR GR SURJUHVVR WpFQLFR GHQWUR GR VLVWHPD GH

SURGXomR

$ VLPXODomR� UHFRUGD�VH� VLJQLILFD D XWLOL]DomR GH DUWLItFLRV TXH SHUPLWHP

LGHQWLILFDU RXWURV UHVXOWDGRV SRVVtYHLV� GDGR R SRWHQFLDO SURGXWLYR GH FDGD VLVWHPD GH

SURGXomR� ,QWURGX]LUDP�VH� QR PRGHOR GH EDVH� RXWUDV DWLYLGDGHV H RXWUDV YDULDo}HV

QRV FRHILFLHQWHV WpFQLFRV H HFRQ{PLFRV SDUD VH YHULILFDU RV QRYRV UHVXOWDGRV GD IXQomR

REMHWLYR� (P IXQomR GH UHVWULo}HV HVSHFtILFDV GR DJULFXOWRU� GHQWUR GH VHX VLVWHPD GH
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SURGXomR� HOH QmR S{GH ID]HU PRGLILFDo}HV VLJQLILFDWLYDV QDV DWLYLGDGHV YHJHWDLV�

SULQFLSDOPHQWH QD SURGXomR GH VRMD HP WHUUD GH ORFDomR� $ OyJLFD p TXH �R EHQHItFLR�

FXVWR GDV PRGLILFDo}HV QmR SHUPLWH ID]HUHP�VH JUDQGHV LQYHVWLPHQWRV SDUD DXPHQWDU

R UHQGLPHQWR GD FXOWXUD GH VRMD HP WHUUD DUUHQGDGD�� 2 DUUHQGDPHQWR GH WHUUDV� QR

FDVR GD SURGXomR EUDVLOHLUD� p XP IDWRU TXH OLPLWD R XVR GH WHFQRORJLD QD DJULFXOWXUD�

7HQWDU�VH�i PRVWUDU� TXDQWLWDWLYDPHQWH� HVVDV UD]}HV D SDUWLU GRV GDGRV DSUHVHQWDGRV

QD 7DEHOD ��

2 SURGXWRU SURGX]LX ���� NJ�KD HP WHUUD DUUHQGDGD� XWLOL]DQGR R SURFHVVR GH

SODQWLR GLUHWR� 6H GHFLGLU LQYHVWLU HP FDOFiULR� SDUD UHGX]LU RV SUREOHPDV GH DFLGH]

QHVVD iUHD� TXDLV SRGHP VHU DV FRQVHT�rQFLDV " (OH WHUi XP FXVWR DGLFLRQDO ID]HQGR

LQYHVWLPHQWR HP FDOFiULR� 6H FRORFDU � WRQHODGDV GH FDOFiULR SRU DQR� SRGH DXPHQWDU

R UHQGLPHQWR GR VRMD HP ���� ��� RX DWp ���� TXH GmR UHVXOWDGRV� UHVSHFWLYDPHQWH�

GH ���� NJ�KD� ���� NJ�KD H ���� NJ�KD� FRQWUD RV ���� NJ�KD TXH HOH REWHYH HP

�������� (OH WHUi XPD FHUWD YDULDomR GH UHVXOWDGRV� SRVLWLYRV RX QHJDWLYRV� HVWLPDGRV

HP ���� ��� H ���� GH SUREDELOLGDGH� $ SUREDELOLGDGH PDLV IRUWH UHSUHVHQWD R

UHVXOWDGR GH UHQGLPHQWR ItVLFR PDLV IUDFR� $ 7DEHOD � PRVWUD TXH R SURGXWRU WHP

���� GH SUREDELOLGDGH GH WHU XP UHQGLPHQWR DGLFLRQDO GH ���� R TXH TXHU GL]HU

TXH HOH SRGH FKHJDU D ���� NJ�KD� FRP XPD SUREDELOLGDGH GH ���� HOH SRGHULD

FKHJDU � SRVVLYHOPHQWH� D ���� NJ�KD�

7DEHOD � � (VWLPDWLYDV GH PDUJHP EUXWD �0%� DQXDO HP .J�KD GH VRMD DSyV D

DSOLFDomR GH FDOFiULR HP WHUUD GH ORFDomR
Calcário Custo/ano Ponto Equil MB-Probab. MB-Probab. MB-Probab 

 Kg/ha Kg/ha 100 % 50 % < 25 % 
 0 0 1830 175   
 2 ton. 600 2430 -60 220 530 
 4 ton. 500 2330 40 320 630 
 6 ton. * 460 2290 80 360 670 

)RQWH� 3HVTXLVD ������� �'RVVD�

9DULDomR GH UHQGLPHQWRV � �� �� �� � H �� ��

$V PDUJHQV EUXWDV YDULDP GH �� NJ�KD DWp ��� NJ�KD HP UHODomR DR UHQGLPHQWR

GH ���� NJ�KD� TXH R SURGXWRU REWHYH VHP FRORFDU FDOFiULR� 2 DXPHQWR GH ��� GR

UHQGLPHQWR H SURYiYHO HP ��� Gi D HVWH XPD PDUJHP OtTXLGD HQWUH ��� H ��� .J�KD

GH VRMD� (QILP� D YDULDomR GH ��� NJ�KD D ��� NJ�KD VHULD SURYiYHO HP ����

3DUD TXH SRVVD KDYHU FHUWD YDQWDJHP DR SURGXWRU� DR HIHWXDU D FRUUHomR GH VRORV

QD WHUUD DUUHQGDGD� HOH GHYH FRORFDU XP PtQLPR GH � WRQHODGDV GH FDOFiULR GXUDQWH �

DQRV� WHQGR VRPHQWH ��� GH SUREDELOLGDGH GH FRQVHJXLU XP UHVXOWDGR VXSHULRU DR
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TXH Mi FRQVHJXLX VHP D FRUUHomR� 6H R SURGXWRU GHFLGLU GREUDU D VXD PDUJHP EUXWD�

VXD SUREDELOLGDGH p LQIHULRU D ���� TXDQGR XWLOL]D � WRQHODGDV GH FDOFiULR� 2 ULVFR p

DVVRFLDGR D XPD YDULDomR GH UHQGLPHQWRV H GH PDUJHQV OtTXLGDV� DV TXDLV YmR LPSHGL�

OR GH ID]HU HVVHV LQYHVWLPHQWRV�

(VWD FRQFHSomR FDUDFWHUL]D� GH XPD PDQHLUD JHUDO� WRGDV DV H[SORUDo}HV GH

WHUUDV DUUHQGDGDV QXP SHUtRGR LQIHULRU D � DQRV� 'HVVD IRUPD� FRQVWDWD�VH TXH D

WHUUD GH ORFDomR p FODUDPHQWH XP IDWRU GHWHUPLQDQWH H UHVWULWLYR SDUD D XWLOL]DomR GH

WHFQRORJLDV� SRLV� GH IRUPD JHUDO� HP SURSULHGDGHV GH DUUHQGDPHQWR� R SURGXWRU

QmR ID] JUDQGHV LQYHVWLPHQWRV�

$SyV HVVDV FRQVWDWDo}HV� p UD]RiYHO LPDJLQDU TXH HOH LQWHQVLILFDUi D WHFQRORJLD H

DV DWLYLGDGHV HP VXDV SUySULDV WHUUDV� $V PRGLILFDo}HV TXH HOH SRGH GHVHQYROYHU

HQYROYHP DV DWLYLGDGHV GH LQYHUQR� FRPR R WULJR H D FHYDGD� DV FXOWXUDV GH YHUmR�

FRPR R PLOKR H D VLODJHP GH PLOKR� RX� ILQDOPHQWH� D SURGXomR OHLWHLUD�

$V TXHVW}HV GH EDVH VmR�

�� 4XDO p D YDULDomR GD PDUJHP OtTXLGD TXH RFRUUHUi� PRGLILFDQGR�VH D

GLVWULEXLomR GH WHUUD SDUD DOIDID� R PLOKR GH HQVLODJHP H R UHQGLPHQWR GDV YDFDV

OHLWHLUDV "

�� $ PHVPD TXHVWmR� FRP YDULDo}HV PDLV LPSRUWDQWHV� VREUH D DOLPHQWDomR� GH

DFRUGR FRP D RULHQWDomR WpFQLFD SDUD D DOIDID H D FHYDGD "

�� 4XDO p D TXDQWLGDGH yWLPD GDV YDFDV OHLWHLUDV GHQWUR GR SODQWHO "

�� (QILP� TXDO p D YDULDomR GD PDUJHP OtTXLGD SDUD DV YDULDo}HV GDV WHFQRORJLDV

XVDGDV FRP R WULJR� D FHYDGD H R PLOKR "

3DUD UHVSRQGHU D HVVDV TXHVW}HV� VLPXODP�VH DV SRVVLELOLGDGHV VREUH R PRGHOR GH

EDVH Mi SDGURQL]DGR� FRP DV VHJXLQWHV KLSyWHVHV �

+LSyWHVH �� $XPHQWDU D SURGXomR GH DOIDID SDUD � KHFWDUHV � ID]HU VLODJHP GH

PLOKR VREUH � KHFWDUHV H DXPHQWDU R UHQGLPHQWR GDV YDFDV DWp ����� OLWURV�YDFDV�DQR�

+LSyWHVH �� ,QWURGX]LU FHYDGD FRPR DOLPHQWR VXSOHPHQWDU� DMXVWDGR jV

YDULDo}HV H[SOLFLWDGDV GHQWUR GD KLSyWHVH ��

+LSyWHVH �� /LEHUDomR GD UHVWULomR GH SURGXomR GH YDFDV OHLWHLUDV� DVVRFLDQGR�VH

DV PRGLILFDo}HV jV LQWURGX]LGDV QDV KLSyWHVHV � H ��

2V UHVXOWDGRV SRGHP VHU FRQVWDWDGRV QD 7DEHOD ��
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������� $QiOLVH GD +LSyWHVH �

$V SULQFLSDLV PRGLILFDo}HV LGHQWLILFDGDV� HP UHODomR j VLWXDomR GR PRGHOR

SDGURQL]DGR� VmR �

� LQLFLDOPHQWH� D OLEHUDomR GD iUHD GH DOIDID� TXH YDL SDVVDU GH � SDUD � KHFWDUHV�

,VWR GDUi DR SURGXWRU XP H[FHGHQWH GH SURGXomR GH ��� HP UHODomR jV QHFHVVLGDGHV

DOLPHQWDUHV GRV DQLPDLV�

� HP VHJXLGD� D VLODJHP GH PLOKR SDVVD GH � SDUD � KHFWDUHV H WHUi WDPEpP

H[FHGHQWH� SHUPLWLQGR DR DJULFXOWRU D YHQGD GH XPD SDUWH GR PLOKR SDUD HQVLODJHP

RX D UHGXomR GH iUHD GH PLOKR SDUD HVWH ILP�

� SRU ~OWLPR� PHOKRUD�VH D TXDOLGDGH DOLPHQWDU GDV YDFDV OHLWHLUDV� ID]HQGR�VH

FUHVFHU D SURGXomR� TXH SDVVD GH ��� SDUD ��� PLO OLWURV SRU DQR� VHQGR R DXPHQWR

GD IXQomR REMHWLYD GH ���� 3DUD VH FRQVHJXLUHP HVVHV UHVXOWDGRV� LQWURGX]HP�VH� QR

SODQWHO� PDLV � YDFDV H HOLPLQD�VH D SURGXomR GH WULJR�

7DEHOD � � &RPSDUDo}HV HQWUH R PRGHOR GH EDVH H D LQWURGXomR GH QRYDV SUiWLFDV
GHQWUR GD SURSULHGDGH

Especificação Modelo base Hipótese 1 Hipótese 2 Hipótese 3 
 Venda leite/1000 117 147 147 180 
 Novilhas 6 7 9  
 Vaca do agricul. 26 29 29 36 
 Venda vacas descar 4 4 4 5 
 Venda tourinhos 11 12 12 15 
 Venda soja ton. 183 183 183 183 
 Venda milho ton. 40 40 40 40 
 Venda cevada ton. 24 24 24 24 
 Venda trigo ton. 16  0 0 0 
 Venda milho sil. 31 70 70 42 
 Alfafa 3 3.7 3.7 4.5 
 Área past. 2  5 3 3 3 
 Área alfafa 3 5 5 5 
 Área trigo  9 0 0 0 
 Área milho 9 5 5 5 
 Área silag. milho 5 7 7 7 
 Terra 1 7.4 11 11 11 
 Compra ração 1 34 33  0 0 
 Compra ração 2 15 59 72  
 Função objetivo 4.560 5.053 5.560 6.250 
 Cr$ 1.000     
 % de Variação  11 22 37 

)RQWH� 3HVTXLVD ������� �'RVVD�



Teor. Evid. Econ., Passo Fundo, v. 2, n. 4, p. 31-57, novembro, 1994 49 
 

$ SDUWLU GHVWDV PRGLILFDo}HV� REVHUYD�VH TXH D iUHD HP SDVWDJHP DSUHVHQWD XP

YDORU GXDO GH &U� ��� PLO� GH &U� ��� PLO SDUD D iUHD GH SDVWDJHP �� H� ILQDOPHQWH�

GH &U� ��� PLO SDUD D SDVWDJHP �� 3DUD DV QRYLOKDV� WHP�VH XP YDORU GXDO GH ��� PLO

FUX]HLURV� 1D 7DEHOD �� WHP�VH XP H[FHGHQWH GH ��� KHFWDUHV GH DOIDID H GH ��� KD GH

PLOKR� (VWHV GDGRV PRVWUDP R QRYR SRWHQFLDO GH SURGXomR GD SURSULHGDGH SHOD

HQWUDGD GH QRYDV YDFDV QD SURGXomR�

������� $QiOLVH GD +LSyWHVH �

$ LQWURGXomR GDV PRGLILFDo}HV GHQWUR GR VLVWHPD DOLPHQWDU GR SODQWHO OHLWHLUR H

XP PDQHMR PDLV DGHTXDGR GRV DQLPDLV SHUPLWHP R FUHVFLPHQWR GRV UHVXOWDGRV GD

IXQomR REMHWLYR�

$ XWLOL]DomR GD UDomR GH FHYDGD QD DOLPHQWDomR GDV YDFDV OHLWHLUDV H D HOLPLQDomR

GD UDomR WUDGLFLRQDO� DVVRFLDGDV jV YDULDo}HV GD iUHD GH DOIDID� GH VLODJHP GH PLOKR H

DR DXPHQWR GR UHQGLPHQWR GDV YDFDV OHLWHLUDV� GHWHUPLQDP XPD YDULDomR GD IXQomR

REMHWLYD HP ���� 5HOHPEUDPRV TXH D SURSULHGDGH FRQWLQXD GHQWUR GD PHVPD

VLWXDomR GD KLSyWHVH �� HP UHODomR j XWLOL]DomR GRV IDWRUHV GH HVWUXWXUD GH SURGXomR H

j TXHVWmR GRV ULVFRV� 2 YDORU GXDO GDV iUHDV � H � p� UHVSHFWLYDPHQWH� GH &U� ��� H

��� PLO� H GH &U� ��� PLO� QR FDVR GD SDVWDJHP ��

2EVHUYD�VH� QD 7DEHOD �� TXH D SURSRVLomR � SHUPLWH PHOKRUDU D UHQGD HP ���

GHQWUR GD SURSULHGDGH H HP ��� GHQWUR GD SURGXomR GH OHLWH� R TXH WRUQD HVVD

DOWHUQDWLYD PXLWR LQWHUHVVDQWH SDUD R SURGXWRU�

5HFRQKHFH�VH H[LJLU XPD SRVLomR PXLWR UDGLFDO HVWD DOWHUQDWLYD� XPD YH] TXH R

SURGXWRU GHYHUi PXGDU R FRQFHLWR GH DOLPHQWDomR SDUD RV DQLPDLV� 8WLOL]DQGR RV

FRQFHLWRV WHyULFRV GR WUDEDOKR� FRQVWDWD�VH TXH RV SURGXWRUHV QmR ID]HP PRGLILFDo}HV

UDGLFDLV FRPR D SURSRVWD� FRQFOXLQGR�VH� HQWmR� TXH VH UHMHLWD HVVD DOWHUQDWLYD SRU HOD

DSUHVHQWDU GLILFXOGDGHV QD VXD DSOLFDomR�

������� $QiOLVH GD +LSyWHVH �

$ DOWHUQDWLYD WHP SRU REMHWLYR LGHQWLILFDU R Pi[LPR GH YDFDV OHLWHLUDV TXH R

SURGXWRU SRGH WHU GHQWUR GD PHVPD HVWUXWXUD GH SURGXomR �WHUUDV GH ODYRXUDV H GH

SDVWDJHP� PiTXLQDV� DFHVVyULRV H PmR�GH�REUD��

/LEHUD�VH D UHVWULomR GH SURGXomR GH OHLWH H ID]HP�VH PRGLILFDo}HV QDV KLSyWHVHV

� H �� &KHJD�VH D �� YDFDV H D XPD SURGXomR GH ��� PLO OLWURV GH OHLWH� DXPHQWDQGR�

VH D IXQomR REMHWLYR SDUD ����
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1HVVD ~OWLPD VLPXODomR� YHULILFD�VH R SRWHQFLDO WHyULFR GH DXPHQWR GD SURGXomR

H DV PRGLILFDo}HV QR VLVWHPD GH SURGXomR GHVVH DJULFXOWRU� &RP HVVHV UHVXOWDGRV�

WHP�VH XPD LGpLD JOREDO GR SRQWR D TXH SRGH FKHJDU R SURGXWRU GHQWUR GR VHX

VLVWHPD GH SURGXomR QRV SUy[LPRV DQRV�

��� $QiOLVH GR YDORU GXDO

2V YDORUHV GXDLV SHUPLWHP YHULILFDU RV IDWRUHV PDLV UHVWULWLYRV QD SURSULHGDGH�

2EVHUYD�VH� QD 7DEHOD �� TXH D WHUUD � �67+� H � �SURGXomR GH DOIDID� VmR RV IDWRUHV

TXH VH PRGLILFDP HP IXQomR GDV YDULDo}HV GRV FRHILFLHQWHV WpFQLFRV GD VXEPDWUL] GH

DOLPHQWDomR GRV DQLPDLV�

2V YDORUHV H[SOLFLWDGRV QDV KLSyWHVHV � H � GHPRQVWUDP TXDQWR VH SRGH

DGLFLRQDU PRQHWDULDPHQWH GHQWUR GD IXQomR REMHWLYR� VH VH WLYHU FRQGLo}HV GH VRPDU

XPD XQLGDGH VXSOHPHQWDU GHVWHV IDWRUHV GH SURGXomR� &RQVWDWD�VH� WDPEpP� R

PHVPR UDFLRFtQLR GHQWUR GDV iUHDV � H � GH SDVWDJHP�

(QILP� SRGH�VH YHULILFDU D LPSRUWkQFLD GD LQWURGXomR GH QRYDV QRYLOKDV QD

WURSD� R FXVWR�EHQHItFLR GD LQWURGXomR GH XPD QRYLOKD GHQWUR GR SODQWHO H TXDO p D

DUELWUDJHP TXH R SURGXWRU HIHWXD SDUD ID]HU FUHVFHU R VHX UHEDQKR OHLWHLUR�

7DEHOD � � $QiOLVH GRV YDORUHV GXDLV HQWUH DV DOWHUQDWLYDV �&U� �����
Especificação Modelo base Hipótese 1 Hipótese 2 Hipótese 3 
 T1 0 -157 -193  
 T2 0 -175 -211 -18 
 Pastagem 1 -8 -175 -211 -18 
 Pastagem 2  -197 -233 -40 
 Novilhas -95 -140 -151 -93 

)RQWH� 3HVTXLVD ������� �'RVVD�

(IHWXDUDP�VH� WDPEpP� VLPXODo}HV� FRP D LQWURGXomR GH XPD �YDFD WpFQLFD��

VXJHULGD SHOR YHWHULQiULR H TXH R SURGXWRU WHP FRQGLo}HV GH GHVHQYROYHU QRV

SUy[LPRV DQRV� (OD SRGH SURGX]LU ���� O�DQR� SURSLFLDQGR XPD YDULDomR GH ��� GH

SURGXomR� VXSHULRU j GR UHEDQKR DWXDO� (YLGHQWHPHQWH� R DJULFXOWRU QmR SRVVXL HVWH

DQLPDO� VHQGR HVVD KLSyWHVH H[SHULPHQWDO� PDV HOD VH MXVWLILFD SDUD GHPRQVWUDU�OKH

TXH SRVVXL XP SRWHQFLDO SURGXWLYR TXH SRGH VHU GHVHQYROYLGR� (VVD �YDFD

WpFQLFD� SRGH VHU XP REMHWLYR GH ORQJR SUD]R GHQWUR GD SURSULHGDGH H LQWHUHVVDU�

SULQFLSDOPHQWH� DRV GLULJHQWHV GH FRRSHUDWLYD� TXH SURFXUDP PHOKRUDU VXD

SDUWLFLSDomR QR PHUFDGR GH OHLWH HP VXD UHJLmR�
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��� 8WLOL]DomR GD 3/ GHQWUR GD SURSULHGDGH SDUD D FRPSUHHQVmR GDV WHFQRORJLDV

XVDGDV SHORV SURGXWRUHV

2 GHVHQYROYLPHQWR GR WUDEDOKR SURSRUFLRQRX D YHULILFDomR TXH R PRGHOR GD 3/

DEUH GLIHUHQWHV YLDV SDUD D UHIOH[mR� $ SULQFLSDO p D DEHUWXUD H D GLVFXVVmR

PXOWLGLVFLSOLQDU H LQWHULQVWLWXFLRQDO HQWUH RV WpFQLFRV GD GLIXVmR GH WHFQRORJLDV H R

SUySULR DJULFXOWRU�

$ 3/ p XP LQVWUXPHQWR TXH WUDGX]� HP QtYHO DGHTXDGR� D UHDOLGDGH WpFQLFR�

HFRQ{PLFR GD SURSULHGDGH� 1HVWH VHQWLGR� RIHUHFH DV SRVVLELOLGDGHV GH VH SUHYHU GH

TXH PDQHLUD R DJULFXOWRU YDL WHU XPD UHQGD Pi[LPD TXH VH WUDGX] SHOD IXQomR

REMHWLYD GH FDGD DOWHUQDWLYD� 0DV� R HQIRTXH WUDGX]�VH PDLV FRPR XP IDWRU GH DQiOLVH

GDV DOWHUQDWLYDV TXH VH DSUHVHQWDP DR SURGXWRU� HOD QmR p� HP QHQKXPD KLSyWHVH� R

~QLFR FULWpULR TXH R SURGXWRU GHYH DGRWDU SDUD PHOKRUDU VXD VLWXDomR HFRQ{PLFD RX

WRPDU GHFLV}HV GH ORQJR SUD]R�

$ VDtGD GRV UHVXOWDGRV� RV YDORUHV GXDLV H[SOLFLWDGRV� SHUPLWHP UHHQFRQWUDU R

FXVWR GH RSRUWXQLGDGH GH FDGD IDWRU GH SURGXomR� QRWDGDPHQWH� RV PDLV UHVWULWLYRV�

$ DQiOLVH GR YDORU GXDO PRVWUD RV SHVRV UHVSHFWLYRV GH FDGD UHVWULomR� ORJR� RV SRQWRV

GH HVWUDQJXODPHQWR PDLV LPSRUWDQWHV GHQWUR GH FDGD VLVWHPD GH SURGXomR� 1HVVHV

IDWRUHV UHVWULWLYRV� YHULILFD�VH D SRVVLELOLGDGH GH LQWHUYHQomR GR SURGXWRU H GRV

WpFQLFRV TXH DWXDP QR VHWRU GH GLIXVmR QR VHQWLGR GH PHOKRUDUHP D HILFLrQFLD WpFQLFD

H HFRQ{PLFD GR SURGXWRU�

(P UHODomR jV KLSyWHVHV GH TXDGUR WHyULFR� FRQVWDWRX�VH TXH R PRGHOR GD 3/

TXDQWLILFD PRQHWDULDPHQWH DV GHFLV}HV� 2 DJULFXOWRU UHIOHWH SDUD XWLOL]DU RX PRGLILFDU

DV TXDQWLGDGHV GRV LQVXPRV TXH VmR PDLV FDURV QRV FXVWRV GH SURGXomR�

SULQFLSDOPHQWH� RV IHUWLOL]DQWHV� HP VHJXLGD� RV KHUELFLGDV H� QR FDVR GD SURGXomR

OHLWHLUD� DV UDo}HV� ,VVR PRVWUD TXH R SURGXWRU WHQWD RWLPL]DU RV IDWRUHV YDULiYHLV H

WDPEpP RV IDWRUHV GH HVWUXWXUD GH TXH HOH GLVS}H�

1mR IRL GLItFLO FRQVWDWDU� SHOR XVR GR PRGHOR� FRPR HVVH SURGXWRU XWLOL]D DV

WHFQRORJLDV SURSRVWDV SHORV WpFQLFRV GD FRRSHUDWLYD� ,VWR LQGLFD� WDPEpP� TXH D 3/

SHUPLWH VXJHULU D XWLOL]DomR GH WHFQRORJLD� VHPSUH DQDOLVDGD GHQWUR GH XPD YLVmR

DEUDQJHQWH HP UHODomR jV WpFQLFDV GLVSRQtYHLV H DGDSWiYHLV DRV SUREOHPDV

HFRQ{PLFRV TXH HODV SURYRFDP H jV TXHVW}HV VRFLDLV TXH DV DFRPSDQKDP�

SULQFLSDOPHQWH HP WRUQR GR SURGXWRU�

$V SULQFLSDLV REVHUYDo}HV TXH SRGHP VHU IHLWDV VREUH D XWLOL]DomR GD 3/ VmR RV

OLPLWHV OLJDGRV jV TXHVW}HV PDWHPiWLFDV �OLQHDULGDGH� LQGHSHQGrQFLD H GLYLVLELOLGDGH

GRV IDWRUHV�� (VWHV OLPLWHV� TXH VmR DSUHVHQWDGRV QD OLWHUDWXUD HVSHFLDOL]DGD� QmR



52 Teor. Evid. Econ., Passo Fundo, v. 2, n. 4, p. 31-57, novembro 1994 
 

IRUDP GHWHUPLQDQWHV SDUD FKHJDU�VH DRV UHVXOWDGRV QR WUDEDOKR� 1HVVH PHVPR

VHQWLGR� RV SUREOHPDV GD LQWURGXomR GR ULVFR H GD LQFHUWH]D� HIHWXDGRV SHOD YDULDomR

GH SURGXWLYLGDGH� SRGHP VHU FRQVLGHUDGRV PDO LGHQWLILFDGRV GHQWUR GR PRGHOR�

2V SUREOHPDV PDLV LPSRUWDQWHV QmR VH FRORFDP HP WHUPRV GH OLPLWHV GH

QDWXUH]D WHyULFD� PDV� SULQFLSDOPHQWH� HP QtYHO GD FRPSHWrQFLD SHVVRDO GRV WpFQLFRV�

TXH GHYHP SURSRU DV YDULiYHLV D VHUHP LQWURGX]LGDV QR PRGHOR� 3HUFHEH�VH TXH DV

GLILFXOGDGHV GD XWLOL]DomR GD 3/� SDUD VH PRGHOL]DU XPD H[SORUDomR RX DMXGDU D

FRPSUHHQVmR GD WRPDGD GH GHFLVmR SHORV SURGXWRUHV� HVWmR PDLV IRUWHPHQWH OLJDGDV

DR QtYHO RSHUDFLRQDO� 1R LQtFLR� Ki RV SUREOHPDV GD IRUPDOL]DomR GRV FRHILFLHQWHV

WpFQLFRV H HFRQ{PLFRV� TXH VmR PXLWR GLItFHLV GH VH REWHU SDUD VH FKHJDU� TXDVH

VHPSUH� D VLWXDo}HV FRPSOLFDGDV� D GDGRV LQFRPSOHWRV� LQVXILFLHQWHV RX PHVPR PXLWR

LQVWiYHLV VREUH D PHVPD SURSULHGDGH�

2 VHJXQGR SUREOHPD� QmR GH PHQRU LPSRUWkQFLD� UHODFLRQD�VH FRP D

QHFHVVLGDGH GH VH RUJDQL]DUHP RV JUXSRV PXOWLGLVFLSOLQDUHV SDUD VH FRQVHJXLU XPD

ERD SDGURQL]DomR GR PRGHOR� $ H[LJrQFLD GRV HVSHFLDOLVWDV� GHQWUR GHVVHV JUXSRV GH

SHVTXLVD� p XPD UHVWULomR SDUD VH PHOKRUDUHP DV DOWHUQDWLYDV WHFQROyJLFDV H

HFRQ{PLFDV� $V VLPXODo}HV� D SDUWLU GH XP PRGHOR SDGURQL]DGR� GHSHQGHP PXLWR GD

IRUPXODomR GDV QRYDV SURSRVLo}HV WpFQLFDV� HVWUXWXUDLV H HFRQ{PLFDV� e XPD

H[LJrQFLD SDUD RV �H[SHUWV�� QmR IiFLO GH VH HQFRQWUDU� 0DV� D SDUWLFLSDomR� GHQWUR GR

JUXSR� GH XP DJU{QRPR GH YXOJDUL]DomR H GH GRLV YHWHULQiULRV SHUPLWLX

GHVHQYROYHUHP�VH PXLWDV SRVVLELOLGDGHV H� QRWDGDPHQWH� XOWUDSDVVDUHP�VH DOJXPDV

GLILFXOGDGHV�

$ WHUFHLUD GLILFXOGDGH OLJD�VH j RSHUDFLRQDOL]DomR GRV PRGHORV� 1R %UDVLO� D

XWLOL]DomR GH FRPSXWDGRU QmR p XPD UHDOLGDGH DLQGD GHQWUR GR VHWRU UXUDO� VDOYR

HQWUH DV LQVWLWXLo}HV GH SHVTXLVD� ,VWR p XPD UHVWULomR VXSOHPHQWDU TXH IUHLD D

XWLOL]DomR GD 3/ QD DJULFXOWXUD�

$ ~OWLPD REVHUYDomR HVWi UHODFLRQDGD FRP DV H[WUDSRODo}HV GR PRGHOR�

FRQVLGHUD�VH TXH DV UHDOLGDGHV VmR GLIHUHQWHV SDUD FDGD SURSULHGDGH� $VVLP� SDUHFH

PXLWR SHULJRVR ID]HUHP�VH H[WUDSRODo}HV GRV UHVXOWDGRV REWLGRV SDUD R FRQMXQWR GRV

DJULFXOWRUHV� SULQFLSDOPHQWH SRU VH SDUWLU GRV UHVXOWDGRV GH XPD ~QLFD SURSULHGDGH�

(QWUHWDQWR� D 3/ p� VHP QHQKXPD G~YLGD� XP LQWHUHVVDQWH LQVWUXPHQWR GH

DQiOLVH� GH FRPSUHHQVmR� GH UHIOH[mR� GH GLiORJR H GH WUDEDOKR SHUPDQHQWH HQWUH RV

DJULFXOWRUHV� DJHQWHV GD GLIXVmR DJUtFROD H GH SHVTXLVD� (OD SHUPLWH SUHFLVDU RV MRJRV

GD QHJRFLDomR HQWUH SDUWLFLSDQWHV GR VHWRU DJUtFROD� QRWDGDPHQWH� GHQWUR GD

XWLOL]DomR GR SURJUHVVR WpFQLFR� (VWH LQVWUXPHQWR GHVWDFD D GLPHQVmR FROHWLYD H
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LQWHUDWLYD� H[SOLFLWDGDV GHQWUR GD GLQkPLFD GR HQIRTXH VLVWrPLFR� TXH p D FRQFHSomR

GHVHQYROYLGD QR WUDEDOKR�

&RQFOXL�VH� WDPEpP� TXH D SDGURQL]DomR GH XPD SDUWH SHUPLWH YHULILFDUHP�VH DV

GLIHUHQoDV HQWUH RV UHVXOWDGRV GD IXQomR REMHWLYD H D UHDOLGDGH GD SURSULHGDGH� GH

PDQHLUD D HOLPLQDUHP�VH RV JUDQGHV HUURV GH PRGHOL]DomR H� GH RXWUD SDUWH� HYLWDU�VH

TXH RV UHVXOWDGRV GDV VLPXODo}HV QmR VHMDP PXLWR FRQIOLWXRVRV� 'H WRGD PDQHLUD� R

REMHWLYR p HQFRQWUDUHP�VH� FRP XPD FHUWD SUHFLVmR� RV UHVXOWDGRV GR VLVWHPD GH

SURGXomR GR DJULFXOWRU H FRPSUHHQGHU�VH D DUELWUDJHP GHVVDV GHFLV}HV�

(P UHODomR D HVVH SURGXWRU� FRQFOXL�VH TXH HOH Gi SULRULGDGH j SURGXomR GH VRMD

H GH OHLWH HP IXQomR GH VXD VLWXDomR H GRV VHXV REMHWLYRV SULQFLSDLV� SRLV D IDOWD GH

WHUUD R REULJD D GHVHQYROYHU DWLYLGDGHV TXH XWLOL]DP HVVH IDWRU LQWHQVLYDPHQWH� FRPR

QR FDVR GR OHLWH� 0DV� WDPEpP� TXH HOH SURFXUD REWHU UHQGD PHQVDO SDUD FXVWHDU VXDV

GHVSHVDV IDPLOLUHV� $ GLYHUVLILFDomR p� HQWmR� XPD HVWUDWpJLD FRPSOHPHQWDU GH

DXPHQWR H HVWDELOLGDGH GH UHQGD� 1D DWLYLGDGH OHLWHLUD �HOH EXVFD DXPHQWDU D

HILFLrQFLD GRV DQLPDLV WDQWR SHOD LQWURGXomR GH QRYLOKDV PDLV SURGXWLYDV FRPR SHOD

PHOKRULD GD DOLPHQWDomR GHVWHV H SRU VHX PHOKRU FRQWUROH� 1D SURGXomR YHJHWDO� HOH

XWLOL]D FRPR HVWUDWpJLD D DPSOLDomR GH iUHD H� QD PHGLGD GR SRVVtYHO� R SODQWLR GLUHWR

H D URWDomR GH FXOWXUDV� $VVLP� SRGH�VH FDUDFWHUL]DU RV REMHWLYRV GHVVH SURGXWRU FRPR

D EXVFD GD GLYHUVLILFDomR GDV DWLYLGDGHV� R DXPHQWR GD SURGXWLYLGDGH GD WHUUD H GD

PmR�GH�REUD� DSHVDU GRV IRUWHV ULVFRV H GDV VXDV SUHRFXSDo}HV FRP D FRPXQLGDGH�

2V GDGRV GHVVH DJULFXOWRU� DVVRFLDGRV FRP VHXV REMHWLYRV SULRULWiULRV� PRVWUDP

RV OLPLWHV SDUD D XWLOL]DomR GH WHFQRORJLDV QR VHX VLVWHPD GH SURGXomR� &RQVWDWD�VH

TXH D FXOWXUD GH VRMD DSUHVHQWD VHXV OLPLWHV WpFQLFRV HP QtYHO GH URWDomR GH FXOWXUDV H

GH UHVXOWDGRV ItVLFRV H TXH� VRPHQWH QD SURGXomR GH OHLWH� R SURGXWRU FRQWLQXD D VHU

HVWLPXODGR SDUD DXPHQWDU D SURGXWLYLGDGH�

%,%/,2*5$),$�

$16,21 *�� ���� � (FRQRPpWULH SRXU O
HQWUHSULVH� 3DULV� (\UROOHV� ��� S�

$552:� .�� ���� � &KRL[ FROOHFWLI HW SUpIpUHQFHV LQGLYLGXHOOHV� &DOPDQQ�/HY\� ���

S�

%$57+(= $�� ���� � /H UDSSRUW IDPLOLDO GH WUDYDLO GDQV O
DJULFXOWXUH� 'LMRQ�

(166$$�,15$� 'RFXPHQW GH 5HFKHUFKHV Q� ��� ��� S�

%(12,7 0�� %5266,(5 -�� &+,$ (�� 0$56+$// (�� 528; 0�� 025/21 3��

7(,/+$5' GH &+$5',1 %�� ���� � 'LDJQRVWLF *OREDO G
([SORLWDWLRQ $JULFROH� 8QH

SURSRVLWLRQ PpWKRGRORJLTXH� (WXGHV HW UHFKHUFKHV Q� ��� ,15$�6$'� �� S�
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%,//27 $�� ���� � 5DWLRQDOLWp HW ,QFHUWLWXGH� 3DULV � 8QLYHUVLWp GH 3DULV �� �� S�

%211(0$,5( -�� '80217 5�� ���� � /
pWXGH G
H[SORLWDWLRQ DJULFROH� (166$$�

�� S�

%211(9,$/( -�5�� -866,$8 5�� 0$56+$// (�� ���� � $SSURFKH *OREDOH GH

O
H[SORLWDWLRQ $JULFROH� 'LMRQ � ,15$3�)28&+(5� ��� S�

%28'-(0$, 1�� ���� � 7HFKQLTXHV G
DLGH D OD GpFLVLRQ � $SSURFKH 4XDQWLWDWLYH�

3DULV � /,&(7�

%285*(2,6 $�� 25*(9$/ 5�� 0$'(/,1( <�� ���� � 0pWKRGH SRXU pWXGH GH FDV�

'RVVLHU PpWKRGRORJLTXH� GRF��� �� S�

%5266,(5 -�� &+,$ (�� ���� � )RQFWLRQQHPHQW GH O
H[SORLWDWLRQ DJULFROH HW

VLPXODWLRQ GH VRQ pYROXWLRQ� (WXGHV HW 5HFKHUFKHV� ,15$�6$'� �� S�

%5266,(5 -�� 9$,66,(5( 3�� GH /,(1$5' *�� 3(7,7 0�� ���� � 6\VWqPHV GH

SURGXFWLRQ HQ UpJLRQV GH JUDQGH FXOWXUH� 'LMRQ � 6HULH (FRQRPLH HW 6RFLRORJLH

5XUDOHV� ��� S�

%5266,(5 -�� 3(7,7 0�� ���� � 7\SRORJLHV GHV H[SORLWDWLRQV DJULFROHV IRQGpHV VXU

OHV SURMHWV HW VLWXDWLRQV GHV DJULFXOWHXUV� (FRQRPLH 5XUDOH Q� ���� �� S�

%5266,(5 -�� ���� � 'RVVLHU � pFRQRPLH GH O
H[SORLWDWLRQ DJULFROH HW JHVWLRQ� 'LMRQ �

(166$$� �� S�

%5266,(5 -�� &+,$ (�� 3(7,7 0�� ���� � 5HFKHUFKHV HQ JHVWLRQ � YHUV XQH WKpRULH

GH OD JHVWLRQ GH O
H[SORLWDWLRQ DJULFROH� 'LMRQ� ,15$�6$'� �� S�

%5266,(5 -�� 9,66$& %�� 02,*1( -�/�� ���� � 0RGpOLVDWLRQ V\VWpPLTXH HW V\VWqPH

DJUDLUH� 3DULV� ,15$� ��� S�

&217,1, (� HW DO�� ���� � ,QVWUXPHQWDO HFRQ{PLFR SDUD D GHFLVmR QD SURSULHGDGH

UXUDO� %UDVLOLD � (0%5$3$� �� S�

&58= (� 5�� ���� � $VSHFWRV WHyULFRV VREUH D LQFRUSRUDomR GH ULVFRV HP PRGHORV GH

GHFLVmR� %UDVLOLD � (0%5$3$ �� S�

'266$ '�� ',$6 6�� ���� � 3HUILO VRFLR HFRQ{PLFR H WHFQROyJLFR GRV SURGXWRUHV GH

VRMD QR 3DUDQi� /RQGULQD� (0%5$3$�&136R� �� 3�

'266$ '�� $9,/$� $�)�'� 	 &217,1,� (�� ���� � $ORFDomR GH 5HFXUVRV H

5HQWDELOLGDGH GDV 3HVTXLVDV 2ULJLQDGDV GR &HQWUR 1DFLRQDO GH 3HVTXLVD GH 6RMD�

/RQGULQD� (0%5$3$�&136R� �(0%5$3$�&136R� 'RFXPHQWRV�����

'266$� '� &217,1, (�� ���� � &RQVLGHUDo}HV VREUH D WRPDGD GH GHFLVmR QD

SURSULHGDGH DJUtFROD� LQ $QDLV GR ;;,; &RQJUHVVR GD 62%(5� &DPSLQDV �

6RFLHGDGH %UDVLOHLUD GH (FRQRPLD H 6RFLRORJLD 5XUDO� YRO� �� SS ��������

*,5,1 -�� ���� � /HV VLWXDWLRQV GH JHVWLRQ� LQ /H U{OH GHV RXWLOV GH JHVWLRQ GDQV

O
pYROXWLRQ GHV V\VWqPHV VRFLDX[ FRPSOH[HV �WUDYDLO FROOHFWLI VRXV OD GLUHFWLRQ GH
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%(55< 0��� &RPSWH UHQGX GH UHFKHUFKH 057 �GpFLVLRQ G
DLGH ���(2 ����� 3DULV�

&HQWUH GH 5HFKHUFKH HQ *HVWLRQ� (FROH 3RO\WHFKQLTXH� � S�

*,5,1 -�� ���� � /H U{OH GHV RXWLOV GH JHVWLRQ GDQV O
pYROXWLRQ GHV V\VWqPHV VRFLDX[

FRPSOH[HV� 'pFLVLRQ G
DLGHV� Q� ��� �� S�

/$1'$,6 (� � '())7217$,1(6 -�3� $QGUH /�� ���� � 8Q EHUJHU SDUOH GH VHV

SUDWLTXHV� 3DULV � ,15$�856$' 9HUVDLOOHV�'LMRQ�0LUHFRXUW� ��� S�

/( 02,*1( -�/�� ���� � /
DQDO\VH GH V\VWqPH� PDOJUp WRXW� /D SHQVpH� Q� ���� SS�

������

0$56+$// (�� ���� � /H FRQFHSW GH V\VWqPH G
H[SORLWDWLRQ� ,Q F\FOH GH IRUPDWLRQ

VXU OD JHVWLRQ WHFKQLTXH HW pFRQRPLTXH GH O
H[SORLWDWLRQV DJULFROH� 'RVVLHU

VFLHQWLILTXH G
DFFRPSDJQHPHQW �UHFXHLO GHV WH[WHV�� PDL ����� SS ����

0(7+2'2/2*,( 3$5$ (/$%25$&$2 '2 &8672 727$/ '( 352'8&$2

'$6 /$9285$6 7(0325$5,$6� &XULWLED � (0$7(5�35� ����� �� S�

025$5'(7 6�� ���� � 4XHOV RXWLOV SRXU XQ V\VWqPH G
REVHUYDWLRQ GH O
DFWLYLWp

DJULFROH GDQV XQH SHWLWH UpJLRQ "� 'LMRQ� )DFXOWp GH 6FLHQFH (FRQRPLTXH HW GH

*HVWLRQ� ��� S� HW DQQH[HV� �0pPRLUH '($��

12:$. 3�� ���� � 3RUTXH OHV DJULFXOWRUHV DGRSWDP WHFQRORJLD GH SURGXFFLRQ�

7UDGXFWLRQ GX -RXUQDO RI VRLO DQG ZDWHU FRQVHUYDWLRQ� 9 ��� � S�

3(7,7 0�� ���� � 7KpRULH GH OD 'pFLVLRQ HW &RPSRUWHPHQW $GDSWDWLI GHV

$JULFXOWHXUV� LQ )RUPDWLRQ GHV DJULFXOWHXUV HW DSSUHQWLVVDJH GH OD GpFLVLRQ� 'LMRQ�

(166$$� ,136$� ,15$� ,15$3� SS� �����

35(927 0� HW +2/,1 6�� ���� � 3URJUDPPDWLRQ /LQHDLUH 0XOWLREMHFWLIV� 'LMRQ �

/LEUDLULH GH O
XQLYHUVLWp� ��� S�

3(7,7 0�� ���� � $GRSWLRQ GHV LQQRYDWLRQV WHFKQLTXHV SDU OHV DJULFXOWHXUV� 3285

Q� ��� SS� ������

5HODWRULR 7pFQLFR $QXDO GR &HQWUR 1DFLRQDO GH 3HVTXLVD GH VRMD������ H

5HWURVSHFWLYD ���� D ����� /RQGULQD� 35� ����� ��� S�

5HVXOWDGRV GH SHVTXLVD GH VRMD �������� (0%5$3$�&136RMD� /RQGULQD� 35�

�������� S�

5,9(/,1( &�� ���� � (YDOXDWLRQ GHV FR�WV� (1603� �� S�

528*( +�� ���� � /H EXGJHW G
H[SORLWDWLRQ HQ YXOJDULVDWLRQ DJULFROH� 5HYXH 6XLVVH

$JULFXOWXUH� SS ��������

58< 0�%�� ���� � 3URJUDPDomR /LQHDU� 6mR 3DXOR � /LYUDULD 1REHO� ��� S�

6)(=� /�� ���� � /D GpFLVLRQ� 3DULV � 3UHVVHV 8QLYHUVLWDLUHV GH )UDQFH� ��� S�

62/1,. %�+�� ���� � /D SURJUDPPDWLRQ OLQpDLUH� 3DULV � 'XQRG� �����
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9,&,(1 &�� ���� � /HV PRGqOHV GH VLPXODWLRQ FRPPH RXWLO SRXU OD FRQVWUXFWLRQ GH

IRQFWLRQV GH SURGXFWLRQ � XQH DSSOLFDWLRQ j OD PHVXUH GH O
HIILFDFLWp GH OD SURGXFWLRQ

DJULFROH� 0RQWSHOOLHU � ,$0 7KqVH� ��� S�

<26+,+,.2 6�� 352)$=(1'$ 2�� ���� � 8P VLVWHPD FRPSXWDFLRQDO QR

SODQHMDPHQWR GD SURSULHGDGH DJUtFROD� %UDVLOLD � 5HYLVWD GD 6RF� %UDVLOHLUD GH

(FRQRPLD H 6RFLRORJLD 5XUDO� Q� ��� SS ��������

$%675$&7

7+( 86( 2) /,1($5 352*5$0 ,1 )$50 6<67(0� $ 0(7+2'2/2*,&$/

$/7(51$7,9(

7KH SUHVHQW ZRUN VWDUWHG ZLWK WKH EDVLF FRQFHUQ RI WKH IDUPHUV QHFHVVLW\ LQ

LPSURYLQJ WKH WHFKQLFDO�HFRQRPLF HIILFLHQF\ LQ SURGXFWLRQ V\VWHPV� ,W DOVR LPSOLHV� WKDW

WKH WHFKQLFLDQV WKDW ZRUN LQ DJULFXOWXUH QHHG WR EH DZDUH RI WKH PDLQ GHFLVLRQ

YDULDEOHV LQVLGH D JLYHQ UXUDO SURSHUW\� 7KH PDLQ SUREOHP LV WR LGHQWLI\ WKH

DOWHUQDWLYHV WKDW D IDUPHU KDV LQ RUGHU WR PD[LPL]H KLV JURVV LQFRPH� $ OLQHDU

SURJUDP PRGHO DQG D GDLU\ DQG JUDLQ SURGXFLQJ IRUP ORFDWHG LQ WKH UHJLRQ RI 3RQWD

*URVVD FRXQW\� 3DUDQi 6WDWH� 6RXWK %UD]LO� ZHUH XVHG� 'DWD DQDO\VLV� DIWHU PRGHO

VWDQGDUGL]DWLRQ� VKRZHG WKDW WKH IDUPHU KDG GLIILFXOWLHV LQ LQFUHDVLQJ VR\EHDQ

SURGXFWLYLW\� 2Q WKH RWKHU KDQG� DQ LPSURYHG PLON FRZ PDQDJHPHQW ZKLFK ZDV DEOH

WR LQFUHDVH WKH QHW LQFRPH� DV ZHOO DV WKH JURVV SURILW UDQJLQJ EHWZHHQ ��� WR ����

ZDV HDV\ WR DFKLHYH�

.H\�ZRUGV� /LQHDU 3URJUDP� 3URGXFWLRQ FRVWV� 'HFLVLRQ�PDNLQJ�
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5(680(1

352*5$0$&,Ð1 /,1($5 (1 /$ $'0,1,675$&,Ð1 '( /$ 3523,('$'

585$/� 81$ 9,6,Ð1 $/7(51$7,9$

(VWH WUDEDMR SDUWH GH XQD SUHRFXSDFLyQ EiVLFD� OD QHFHVLGDG GH ORV SURGXFWRUHV
UXUDOHV PHMRUHQ OD HILFLpQFLD WpFQLFR�HFRQyPLFD HQ OD JHVWLyQ GH ODV SURSLHGDGHV� ELHQ

FRPR� SDUD TXH ORV SURIHVLRQDOHV GD iUHD WHQJDQ VXEVtGLRV VREUH OD SURJUDPDFLyQ
OLQHDU FRPR XQ LQVWUXPHQWR GH WRPDGD GH GHFLVLRQHV \ GH RSWLPL]DFLyQ GH XQD
SURSLHGDG� 6HJXLGDPHQWH� VH WLHQH FRPR REMHWLYR SHUPLWLU D ORV WpFQLFRV TXH WUDEDMDQ
HQ OD DJULFXOWXUD FRQRFHU ODV SULQFLSDOHV YDULDEOHV GH GHFLVLyQ GHQWUR GH OD SURSLHGDG

SDUD ODV PXGDQoDV WHFQROyJLFDV� (O SUREOHPD SULQFLSDO HV LGHQWLILFDU ODV DOWHUQDWLYDV
TXH GLVSRQH XQ SURGXFWRU SDUD RSWLPL]DU VX UHQWD EUXWD GHQWUR GHO VLVWHPD GH
SURGXFFLyQ� 3DUD HVR� VH XWLOL]R XQ PRGHOR GH SURJUDPDFLyQ OLQHDU HQ XQD SURSLHGDG
TXH SURGX]H OHFKH \ YiULDV FXOWXUDV GH JUDQRV GH LQYLHUQR \ YHUDQR� HQ OD UHJLRQ GH
3217$ *5266$� HQ HO (VWDGR GHO 3DUDQi� VXU GHO %UDVLO� (O DQDOLVH GH ORV GDWRV�

GHVSXHV GH SDGURQL]DGR HO PRGHOR GH FiOFXOR� PXHVWUD TXH ORV SURGXFWRUHV WLHQHQ
GLILFXOWDGHV GH DXPHQWDU OD SURGXFWLYLGDG GH JUDQRV� SULQFLSDOPHQWH HO GH OD 6RMD�
3RU RWUR ODGR� WLHQH PD\RU IDFLOLGDG GH PHMRUDU HO PDQHMR GHO SODQWHO OHFKHUR GH IRUPD
D FRQVHJXLU DXPHQWRV HQ OD UHQWD EUXWD� TXH SRGH YDULDU GH ��� D ��� HQ HO VLVWHPD
GH SURGXFFLyQ�

3DODEUDV�FODYH� 3URJUDPDFLyQ /LQHDU� &RVWRV GH 3URGXFFLyQ� 7RPDGD GH 'HFLVLRQHV


