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,QWURGXFFLyQ \ UHVXPHQ

'HQWUR GH ODV FLHQFLDV VRFLDOHV� HO DQiOLVLV GH ORV VLVWHPDV GH SHQVLRQHV HV XQ FDPSR

SHUPDQHQWH GH DFWLYLGDG� 7DQWR OD OHJLVODFLyQ FRPR ODV H[SHFWDWLYDV IRUPDGDV VREUH VX

IXWXUR FDPELDQ R VH UHYLVDQ D PHQXGR� DSDUHFHQ QXHYRV HQIRTXHV SDUD VX HVWXGLR R VH

SURIXQGL]D HO FRQRFLPLHQWR GH VXV FDUDFWHUtVWLFDV� HO GHEDWH S~EOLFR VH DYLYD GH UHSHQWH� HWF�

7RGR HOOR HVWi� DGHPiV� tQWLPDPHQWH OLJDGR�

(VWH WUDEDMR SHUVLJXH XQ GREOH REMHWLYR� HQ SULPHU OXJDU� DFWXDOL]DU HO DQiOLVLV GH ODV

SHUVSHFWLYDV ILQDQFLHUDV GHO VLVWHPD HVSDxRO GH SHQVLRQHV� GHVSXpV GH OD YLJRURVD

UHFXSHUDFLyQ HFRQyPLFD UHFLHQWH \ D OD OX] GH ORV GDWRV PiV DFWXDOHV GLVSRQLEOHV VREUH OD

PDUFKD GHO VLVWHPD� \� HQ VHJXQGR OXJDU� UHDOL]DU XQD HYDOXDFLyQ HFRQyPLFD GH OD /H\ GH

&RQVROLGDFLyQ \ 5DFLRQDOL]DFLyQ GHO 6LVWHPD GH 6HJXULGDG 6RFLDO� /H\ ����� GH �� GH MXOLR

GH ����� 6X FXPSOLPLHQWR QRV SHUPLWLUi UHVSRQGHU D QXPHURVDV SUHJXQWDV WDOHV FRPR ¢HV

YHUGDG TXH OD UHFXSHUDFLyQ HFRQyPLFD UHWUDVD OD ´TXLHEUDµ GH OD VHJXULGDG VRFLDO PiV GH

XQD GpFDGD" ¢KDEUi XQ DKRUUR QHWR FRQ OD DSOLFDFLyQ GH OD /H\ GH &RQVROLGDFLyQ R VH

DJUDYDUiQ ODV FXHQWDV GHO VLVWHPD" ¢TXp VH HQWLHQGH SRU FRQVROLGDFLyQ GHO VLVWHPD \ TXp WLSR

GH FRQVROLGDFLyQ VH GHVSUHQGH GH OD OH\ FLWDGD"

/RV SULQFLSDOHV KDOOD]JRV GH HVWD LQYHVWLJDFLyQ VH UHVXPHQ PiV DGHODQWH HQ HVWD

LQWURGXFFLyQ� (O UHVWR GHO WUDEDMR VH DUWLFXOD FRPR VLJXH� /D VHFFLyQ VLJXLHQWH SUHVHQWD XQD

VHULH GH LQGLFDGRUHV GHO VLVWHPD HVSDxRO GH SHQVLRQHV GH VHJXULGDG VRFLDO FRQ REMHWR GH

VLWXDU DO OHFWRU DQWH OD FRQVLGHUDEOH GLPHQVLyQ TXH WLHQH HQ OD DFWXDOLGDG HO VLVWHPD GH

SHQVLRQHV� ,JXDOPHQWH VH DOXGH� GH IRUPD UHVXPLGD� D VX HYROXFLyQ GHVGH ORV DxRV RFKHQWD�

FXDQGR HO VLVWHPD HQWUD HQ VX IDVH GH JHQHUDOL]DFLyQ KDVWD DOFDQ]DU VX PDGXUH] SUHVHQWH� /D

VHFFLyQ � HVWi GHVWLQDGD D XQ DQiOLVLV FXDOLWDWLYR GH OD /H\ GH &RQVROLGDFLyQ FX\D HYDOXDFLyQ

HFRQyPLFD HV HO REMHWR SULQFLSDO GH HVWH WUDEDMR� (Q OD VHFFLyQ � VH HVWDEOHFH HO HVFHQDULR GH

UHIHUHQFLD SDUD ODV SHUVSHFWLYDV ILQDQFLHUDV D ODUJR SOD]R GHO VLVWHPD GH SHQVLRQHV� 6REUH OD

EDVH GHO PLVPR� HQ OD VHFFLyQ � VLJXLHQWH� VH UHDOL]DUiQ ODV VLPXODFLRQHV GH ORV HIHFWRV GH

ODV GLIHUHQWHV PHGLGDV FRQWHQLGDV HQ OD OH\ EXVFDQGR VLHPSUH VX IRUPXODFLyQ FXDQWLWDWLYD�

/D VHFFLyQ � \ ~OWLPD� FRQWLHQH ODV SULQFLSDOHV FRQFOXVLRQHV GH HVWH WUDEDMR�
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(O VLVWHPD HVSDxRO GH SHQVLRQHV FRQWULEXWLYDV GH VHJXULGDG VRFLDO�� SUHVHQWD HQ OD

DFWXDOLGDG XQ YLUWXDO HTXLOLEULR ILQDQFLHUR HQ HO VHQWLGR GH TXH ORV LQJUHVRV SRU FRWL]DFLRQHV

VXSHUDQ OLJHUDPHQWH D ORV JDVWRV SRU SHQVLRQHV FRQWULEXWLYDV �YHU VHFFLyQ ��� 7DQWR JDVWRV

FRPR LQJUHVRV UHSUHVHQWDQ PiV GHO QXHYH SRU FLHQWR GHO 3,% HVSDxRO� 7DQ VyOR KDFH

GLHFLVLHWH DxRV� HQ ����� ORV LQJUHVRV� VXSHULRUHV DO GLH] SRU FLHQWR GHO 3,%� HUDQ FDVL VHLV

SXQWRV SRUFHQWXDOHV PD\RUHV TXH ORV JDVWRV� XWLOL]iQGRVH VHPHMDQWH H[FHGHQWH SDUD ILQDQFLDU

HO UHVWR GH ODV SDUWLGDV GH ORV SUHVXSXHVWRV JHQHUDOHV GH QXHVWUR SDtV� (VWD HYRFDFLyQ WLHQH

UHOHYDQFLD FXDQGR VH DOXGH HQ OD DFWXDOLGDG D OD FRQVWLWXFLyQ GH IRQGRV GH UHVHUYDV GHQWUR

GHO VLVWHPD GH SHQVLRQHV S~EOLFDV VLHQGR SUiFWLFDPHQWH LPSRVLEOH OD JHQHUDFLyQ GH

H[FHGHQWHV GH FRWL]DFLRQHV VREUH SUHVWDFLRQHV HFRQyPLFDV� \ PHQRV D~Q HQ HO IXWXUR� 1RV

HQFRQWUDPRV SXHV FRQ XQD VLWXDFLyQ QXHYD� FRQ UHODFLyQ DO SDVDGR� \ HV TXH D SDUWLU GH

DKRUD HO VLVWHPD GH SHQVLRQHV UHJLVWUDUi� SRU UD]RQHV GHPRJUiILFDV IXQGDPHQWDOPHQWH�

JDVWRV VXSHULRUHV D VXV LQJUHVRV�

&RQ REMHWR GH DWDMDU OD HYROXFLyQ UHFLpQ PHQFLRQDGD� \ HQ HO PDUFR GH ORV DFXHUGRV

GHULYDGRV GHO 3DFWR GH 7ROHGR� VH DGRSWy HQ MXQLR GH ���� OD /H\ GH &RQVROLGDFLyQ \

5DFLRQDOL]DFLyQ GHO 6LVWHPD GH 6HJXULGDG 6RFLDO� /R FLHUWR HV TXH HVWD OH\ UHWRFD DOJXQRV

HOHPHQWRV GH PDQHUD TXH HO EDODQFH GH VXV HIHFWRV HFRQyPLFRV HV LQFLHUWR D SULRUL� $OJR

LQFRQVLVWHQWH FRQ XQD PHGLGD GH FRQVROLGDFLyQ� SRU OR PHQRV HQ HO VHQWLGR HFRQyPLFR GHO

WpUPLQR� 6t FRQVROLGD FLHUWDV SUDFWLFDV� FRPR OD LQGH[DFLyQ GH SHQVLRQHV FRQ HO ,3&� TXH

SDVDQ D VHU GHUHFKRV GHO VLVWHPD� \ UDFLRQDOL]D DOJXQDV RWUDV� FRPR OD JHQHUDFLyQ GH

GHUHFKRV GH SHQVLyQ HQ VLWXDFLRQHV GH WUDEDMR SUHFDULR� DXQTXH SRFDV VL VH WLHQH HQ FXHQWD

TXH OD JUDQ DVLJQDWXUD SHQGLHQWH HV OD HTXLSDUDFLyQ GH ORV UHJtPHQHV HVSHFLDOHV FRQ HO

UpJLPHQ JHQHUDO D ORV HIHFWRV GH UHFLELU OD PLVPD SHQVLyQ SRU SHVHWD FRWL]DGD \ FREHUWXUD GH

SUHVWDFLRQHV� -XQWR D PHGLGDV TXH VXSRQHQ DKRUURV SDUD HO VLVWHPD R PD\RUHV LQJUHVRV�

WDOHV FRPR HO GHVWRSH GH ODV EDVHV FRQWULEXWLYDV PHQRUHV D OD Pi[LPD R HO DXPHQWR GHO

Q~PHUR GH DxRV D WHQHU HQ FXHQWD HQ HO FiOFXOR GH OD EDVH UHJXODGRUD GH OD SHQVLyQ� VH

DGRSWDQ PHGLGDV TXH DXPHQWDQ ORV JDVWRV� FRPR OD H[WHQVLyQ GH OD SHQVLyQ D KXpUIDQRV

PD\RUHV GH GLHFLRFKR DxRV R OD PHMRUD GH ODV SHQVLRQHV GH YLXGHGDG FX\RV SHUFHSWRUHV

WHQJDQ PHQRV GH VHVHQWD DxRV \ FXPSODQ FLHUWRV UHTXLVLWRV DGLFLRQDOHV� &RQVROLGDU \

� &RQ REMHWR GH HYLWDU XQD GHQRPLQDFLyQ WDQ ODUJD TXH KDEUi GH UHSHWLUVH D PHQXGR QRV UHIHULUHPRV

IUHFXHQWHPHQWH DO ´VLVWHPD GH SHQVLRQHVµ R DO ´VLVWHPDµ FRPR GHILQLFLRQHV HTXLYDOHQWHV�

(VSHFLDOPHQWH TXHUUHPRV DOXGLU D TXH VH WUDWD GH SHQVLRQHV S~EOLFDV \ FRQWULEXWLYDV�
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UDFLRQDOL]DU HO VLVWHPD GH SHQVLRQHV HQ QXHVWUR SDtV VRQ WDUHDV GH WDO HQYHUJDGXUD TXH

GLItFLOPHQWH XQD OH\ FRPR OD TXH VH HQMXLFLD HQ OD VHFFLyQ � SXHGH OOHYDU D FDER FRQ p[LWR�

(O HMHUFLFLR UHDOL]DGR HQ OD VHFFLyQ � PXHVWUD TXH ODV SHUVSHFWLYDV ILQDQFLHUDV GHO

VLVWHPD HVSDxRO GH SHQVLRQHV VLJXHQ VLHQGR SUHRFXSDQWHV D ODUJR SOD]R D SHVDU GHO IXHUWH

GLQDPLVPR GHO HPSOHR TXH VH GDUi HQ HVWD VHJXQGD PLWDG GH ORV DxRV QRYHQWD� 5HVSHFWR D

SUR\HFFLRQHV DQWHULRUHV� HQ ODV TXH QR VH DQWLFLSDED XQ FRPSRUWDPLHQWR WDQ EXHQR GHO

HPSOHR HQ HO SHULRGR FLWDGR� FDEUtD FLIUDU OD PHMRUD GH WDOHV SHUVSHFWLYDV HQ PHQRV GH GRV

GpFLPDV GH SXQWR SRUFHQWXDO GH 3,% D FRUWR SOD]R �DxR ����� \ PHQRV GH XQ SXQWR

SRUFHQWXDO GH 3,% D ODUJR SOD]R �DxR ������� (QWUH HO PRPHQWR SUHVHQWH \ HO DxR ����� HO

VLVWHPD GH SHQVLRQHV SUHVHQWDUi XQ VDOGR QHJDWLYR HQWUH LQJUHVRV \ JDVWRV DOJR LQIHULRU D XQ

SXQWR GHO 3,%� (VWH GpILFLW FUHFHUi SUHYLVLEOHPHQWH� GH IRUPD PRGHUDGD DO SULQFLSLR \ PiV

UiSLGDPHQWH D SDUWLU GH ����� SDUD OOHJDU D VHU GHO � SRU FLHQWR GHO 3,% HQ ���� \ GH PiV

GHO � SRU FLHQWR HQ ����� GLVPLQX\HQGR D SDUWLU GH HQWRQFHV� 5HFXpUGHVH TXH HVWH HVFHQDULR

WDQ VXFLQWDPHQWH GHVFULWR HV HO TXH VH GDUtD SUHYLVLEOHPHQWH� EDMR KLSyWHVLV GDGDV DFHUFD GH

OD GHPRJUDItD \ OD HFRQRPtD� GH PDQWHQHUVH LQFDPELDGDV ODV SURYLVLRQHV OHJDOHV GHO VLVWHPD

GH SHQVLRQHV H[LVWHQWHV DQWHV GHO FDPELR OHJLVODWLYR FX\D HYDOXDFLyQ HV HO REMHWR GH HVWH

WUDEDMR� (V SRU HOOR TXH HVWH HVFHQDULR HV VHQFLOODPHQWH LUUHDOL]DEOH \D TXH OD OH\ HQ FXHVWLyQ

KD FDPELDGR XQDV FXDQWDV FRQGLFLRQHV \ QRUPDV GHO VLVWHPD GH SHQVLRQHV HQ EDVH D ODV

FXDOHV VH UHFRQRFHQ \ VH FDOFXODQ ODV SHQVLRQHV� (VWH HVFHQDULR ´GH EDVHµ HV VLQ HPEDUJR

QHFHVDULR FRPR XQD UHIHUHQFLD FRQWUD OD FXDO UHDOL]DU HO HMHUFLFLR GH HYDOXDFLyQ GH OD VHFFLyQ

�� HV GHFLU� FRPSDUDU XQD SUR\HFFLyQ ´DQWHVµ GH OD OH\ FRQ XQD SUR\HFFLyQ ´GHVSXpVµ GH OD

OH\ GH DJRVWR GH �����

$Vt SXHV� IUHQWH D ODV SHUVSHFWLYDV UHFLpQ GHVFULWDV� ¢HQ TXH PHGLGD ODV PRGLILFD OD

RSHUDFLyQ GH OD /H\ GH &RQVROLGDFLyQ" +D\ YDULDV PDQHUDV GH DSUR[LPDUVH D XQD HYDOXDFLyQ

GH HVWH WLSR� $ FRUWR SOD]R� OD /H\ GH &RQVROLGDFLyQ VXSRQGUi SUHYLVLEOHPHQWH XQ SHTXHxR

FRVWH QHWR SDUD HO VLVWHPD� PLHQWUDV TXH D ODUJR SOD]R LPSOLFDUi XQ DKRUUR QHWR� DXQTXH

PRGHUDGR� (Q FRQFUHWR� ODV VLPXODFLRQHV UHDOL]DGDV HQ HVWH WUDEDMR PXHVWUDQ FyPR ORV

LQJUHVRV GHO VLVWHPD GH SHQVLRQHV DXPHQWDQ PRGHUDGDPHQWH DO SURGXFLUVH HO GHVWRSH GH ODV
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EDVHV LQIHULRUHV D OD Pi[LPD D OD YH] TXH HO DXPHQWR GHO Q~PHUR GH DxRV DSOLFDGRV DO

FiOFXOR GH OD EDVH UHJXODGRUD GH OD SHQVLyQ UHGXFH ODV GH ODV QXHYDV DOWDV GH MXELODFLyQ SRU

OR TXH HO JDVWR HQ SHQVLRQHV FUHFH PiV OHQWDPHQWH JHQHUDOL]iQGRVH JUDGXDOPHQWH D WRGDV ODV

SHQVLRQHV HO DKRUUR TXH HOOR LPSOLFD� (Q HVWH ~OWLPR FDVR� ORV HIHFWRV PiV LPSRUWDQWHV VH

PDQLILHVWDQ D ODUJR SOD]R� DXQTXH VRQ PRGHUDGRV� FRPR VH YHUi HQ OD VHFFLyQ �� 3RU HO

FRQWUDULR� OD PHMRUD GH ODV SHQVLRQHV GH YLXGHGDG SDUD SHQVLRQLVWDV PHQRUHV GH VHVHQWD

DxRV� EDMR FLHUWDV FRQGLFLRQHV� \ HO DODUJDPLHQWR GHO SHULRGR GH GLVIUXWH GH OD SHQVLyQ GH

RUIDQGDG LPSOLFDQ XQ DXPHQWR LQPHGLDWR GH ORV JDVWRV SRU SHQVLRQHV� (Q FRQMXQWR� D FRUWR

SOD]R GRPLQDQ ODV PHGLGDV TXH DXPHQWDQ HO JDVWR PLHQWUDV TXH D ODUJR SOD]R� VH PDQLILHVWDQ

QHWDPHQWH HO HIHFWR GH ODV PHGLGDV TXH OR GLVPLQX\HQ R DXPHQWDQ ORV LQJUHVRV�

(Q UHVXPHQ� QRV HQFRQWUDPRV DQWH XQD UHIRUPD GHO VLVWHPD GH SHQVLRQHV� EDVDGD HQ

OD SURPXOJDFLyQ GH OD /H\ GH &RQVROLGDFLyQ \ 5DFLRQDOL]DFLyQ GHO 6LVWHPD GH 6HJXULGDG

6RFLDO� FX\RV HIHFWRV VRQ PX\ PRGHUDGRV� 6HJXUDPHQWH� ORV HIHFWRV GHO EXHQ FLFOR

HFRQyPLFR GH HVWD VHJXQGD PLWDG GH ORV DxRV QRYHQWD DFDEDUiQ VLHQGR PiV EHQHILFLRVRV SDUD

HO VLVWHPD TXH ORV GH OD FLWDGD UHIRUPD�

+DVWD FLHUWR SXQWR HV LOXVRULR KDEODU GH OD FRQVROLGDFLyQ GHO VLVWHPD GH SHQVLRQHV�

FRPR VH KDFH HQ WDQWDV LQLFLDWLYDV OHJLVODWLYDV� SXHV HO IXQFLRQDPLHQWR GH DTXpO GHSHQGH GH

PXFKDV FLUFXQVWDQFLDV FDPELDQWHV D ODV TXH KD GH DGDSWDUVH FRQ FLHUWD IOH[LELOLGDG� 3RU HOOR

HV QDWXUDO TXH FDGD FLHUWR WLHPSR HO WHPD RFXSH OD DWHQFLyQ GH OD VRFLHGDG \ HO FHQWUR GH ORV

JUDQGHV GHEDWHV \ TXH ODV UHIRUPDV VH VXFHGDQ FRQ PiV R PHQRV LQWHQVLGDG� $KRUD ELHQ� OD

H[SHULHQFLD GHPXHVWUD TXH FDGD LQLFLDWLYD GH UHIRUPD GH ODV SHQVLRQHV GHVHQFDGHQD

FRQVLGHUDEOH HQHUJtD VRFLDO� SROtWLFD H LQVWLWXFLRQDO TXH QR SXHGH PDOJDVWDUVH HQ UHIRUPDV GH

HVFDVD HQWLGDG \� SXHVWR TXH HO IXWXUR LQPHGLDWR WUDHUi IRU]RVDPHQWH QXHYDV LQLFLDWLYDV� PiV

YDOH HPEDUFDUVH FXDQWR DQWHV HQ OtQHDV GH UHIRUPD VXVWDQWLYDV \ FRQVHQVXDGDV� H[SORUDQGR D

IRQGR ODV RSFLRQHV GH OD VRFLHGDG \ GH VXV LQGLYLGXRV GH FDUD DO VLJOR ;;,�

� 9HU +HUFH� 6RVYLOOD� &DVWLOOR \ 'XFH ������ SDUD ODV FLWDGDV SUR\HFFLRQHV HQ ODV TXH VH WRPDQ
FRPR GDWRV GH EDVH ORV GHO DxR ����� /DV SUR\HFFLRQHV GH OD VHFFLyQ � WRPDQ FRPR GDWRV GH EDVH

ORV GHO DxR ���� \ XWLOL]DQ XQ HVFHQDULR PDFURHFRQyPLFR PX\ GLIHUHQWH SDUD ORV DxRV ��������� HQ

HO TXH VH LQWURGXFHQ ODV PHMRUDV H[SHULPHQWDGDV SRU HO HPSOHR \ SUHYLVWDV KDVWD HO ILQ GH OD GpFDGD�
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�� (YROXFLyQ UHFLHQWH \ VLWXDFLyQ GHO VLVWHPD HVSDxRO GH SHQVLRQHV FRQWULEXWLYDV

(Q ����� SRU WpUPLQR PHGLR� HO VLVWHPD HVSDxRO GH SHQVLRQHV GH VHJXULGDG VRFLDO

WHQtD UHFRQRFLGDV ���� PLOORQHV GH SHQVLRQHV D ���� PLOORQHV GH SHQVLRQLVWDV KDELHQGR

UHJLVWUDGR ����� PLOORQHV GH DILOLDGRV� /D UHODFLyQ DILOLDGRV�SHQVLRQHV IXH SXHV GH ����

DILOLDGRV SRU FDGD SHQVLyQ \ GH ���� DILOLDGRV SRU FDGD SHQVLRQLVWD� (Q ����� HVWDV UDWLRV

HUDQ� UHVSHFWLYDPHQWH� ���� \ ����� FRQVLGHUDEOHPHQWH PiV IDYRUDEOHV� (VWD VLPSOH

FRPSDUDFLyQ UHIOHMD OD SURJUHVLYD PDGXUDFLyQ GHO VLVWHPD� (Q OD DFWXDOLGDG WRGRV ORV

SRWHQFLDOHV EHQHILFLDULRV HVWiQ FXELHUWRV SRU HO VLVWHPD \ HO FXUVR GH ODV UDWLRV PHQFLRQDGDV

GHSHQGH IXQGDPHQWDOPHQWH GH ORV GHVDUUROORV GHPRJUiILFRV \ GHO PHUFDGR GH WUDEDMR� PiV

TXH GH OD H[WHQVLyQ GH OD FREHUWXUD� (VWRV GHVDUUROORV� FRPR VH PRVWUDUi HQ OD 6HFFLyQ ��

VHJXLUiQ SURYRFDQGR HO GHWHULRUR DGLFLRQDO GH OD UHODFLyQ HQWUH DILOLDGRV \ SHQVLRQLVWDV�

7DPELpQ D OR ODUJR GH ����� HO VLVWHPD GH SHQVLRQHV UHJLVWUy ��� PLO QXHYDV

SHQVLRQHV R DOWDV GH SHQVLyQ \ ��� PLO EDMDV GH SHQVLRQHV� FRQ OR TXH HO Q~PHUR GH QXHYDV

SHQVLRQHV IXH GH ��� PLO� (VWD FLIUD UHSUHVHQWD DSUR[LPDGDPHQWH HO FUHFLPLHQWR GHO

Q~PHUR GH SHQVLRQHV HQ XQ DxR WtSLFR HQ OD DFWXDOLGDG� 8Q DVSHFWR HVWUHFKDPHQWH OLJDGR DO

TXH VH DFDED GH PHQFLRQDU HV TXH FDGD XQD GH ODV QXHYDV SHQVLRQHV OOHJD DO VLVWHPD FRQ

XQD FXDQWtD XQ �� SRU FLHQWR VXSHULRU D OD GH ODV SHQVLRQHV TXH GHVDSDUHFHQ� (V GHFLU�

������ SHVHWDV PHQVXDOHV SDUD ODV QXHYDV DOWDV GH SHQVLyQ IUHQWH D ������ SHVHWDV

PHQVXDOHV SDUD ODV EDMDV� HQ FDWRUFH SDJDV� HQ HVH DxR� /D SHQVLyQ PHGLD GHO VLVWHPD HQ

���� IXH GH ������ SHVHWDV PHQVXDOHV� WDPELpQ SDJDGHUD HQ FDWRUFH SDJDV�

&RPR SRUFHQWDMH GHO 3,%� HQ HO PLVPR DxR� ORV LQJUHVRV SRU FRWL]DFLRQHV GH ORV

DILOLDGRV UHSUHVHQWDURQ HO ��� SRU FLHQWR PLHQWUDV TXH ORV JDVWRV SRU SHQVLRQHV FRQWULEXWLYDV

UHSUHVHQWDURQ HO ��� SRU FLHQWR GiQGRVH SXHV XQ OLJHUR H[FHVR GH ORV SULPHURV VREUH ORV

VHJXQGRV GH VLHWH GpFLPDV GH SXQWR GH 3,%� 1R VH FRQWDELOL]DQ� HQ HO FyPSXWR DQWHULRU� ORV

JDVWRV GH DGPLQLVWUDFLyQ \ JHVWLyQ GHO VLVWHPD GH SHQVLRQHV QL RWURV JDVWRV R LQJUHVRV� GH OR

TXH UHVXOWDUtD HO OLJHUR GpILFLW TXH SUHVHQWD HO VLVWHPD HQ OD DFWXDOLGDG� &RQ WRGR� HVWH

UD]RQDPLHQWR PXHVWUD OD FDSDFLGDG DFWXDO GHO VLVWHPD HVSDxRO GH SHQVLRQHV FRQWULEXWLYDV

SDUD HTXLOLEUDU VXV JDVWRV H LQJUHVRV� 3HUR� MXQWR D ODV WHQGHQFLDV DSXQWDGDV DQWHULRUPHQWH

VREUH ORV GDWRV GHPRJUiILFRV GHO VLVWHPD� KD\ TXH D OXGLU D ODV WHQGHQFLDV HFRQyPLFDV� $Vt�

HQ ����� OD GLIHUHQFLD HQWUH JDVWRV H LQJUHVRV GHO VLVWHPD GH SHQVLRQHV� HQ SRUFHQWDMH GHO
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3,% HUD GH XQ ��� SRU FLHQWR� )UHQWH DO YLUWXDO HTXLOLEULR DFWXDO� FDEH SXHV SUHJXQWDUVH

VREUH HO GHWHULRUR TXH PX\ YHURVtPLOPHQWH VXIULUi HVWH LQGLFDGRU HQ HO IXWXUR� 7RGDV ODV

FLIUDV DQWHULRUHV VH PXHVWUDQ FRQ PD\RU GHWDOOH HQ HO &XDGUR ����

�� /D UHIRUPD GH ODV SHQVLRQHV� OD /H\ GH &RQVROLGDFLyQ GH MXOLR GH ����

(O SOHQR GHO &RQJUHVR GH ORV 'LSXWDGRV DSUREDED HO WH[WR GHO 3DFWR GH 7ROHGR HO �

GH DEULO GH ����� 'LFKR WH[WR KDEtD VLGR HODERUDGR D OR ODUJR GHO DxR DQWHULRU SRU XQD

3RQHQFLD GH OD &RPLVLyQ GH 3UHVXSXHVWRV FUHDGD H[SUHVDPHQWH SDUD WDO FRPHWLGR D

LQVWDQFLDV GHO *UXSR 3DUODPHQWDULR &DWDOiQ HO �� GH IHEUHUR GH ����� /DV TXLQFH

UHFRPHQGDFLRQHV TXH HO WH[WR DGRSWDGR SRU HO &RQJUHVR HOHYD DO JRELHUQR IXHURQ

UHWRPDGDV� HQ XQD SULPHUD HQWUHJD� SRU HO $FXHUGR VREUH &RQVROLGDFLyQ \ 5DFLRQDOL]DFLyQ

GHO 6LVWHPD GH 6HJXULGDG 6RFLDO� ILUPDGR HO � GH RFWXEUH GH ���� SRU HO JRELHUQR \ ORV GRV

VLQGLFDWRV PD\RULWDULRV� (VWH DFXHUGR� D VX YH]� GLR OXJDU D XQ DQWHSUR\HFWR GH OH\

SUHVHQWDGR SRU HO PLQLVWUR GH WUDEDMR \ DVXQWRV VRFLDOHV HO � GH QRYLHPEUH GH ����� XQ PHV

PiV WDUGH GH OD ILUPD GHO DFXHUGR GH FRQVROLGDFLyQ� SURSRQLHQGR XQD VHULH GH UHIRUPDV \

PRGLILFDFLRQHV DO WH[WR YLJHQWH GH OD /H\ *HQHUDO GH 6HJXULGDG 6RFLDO�
�

DVt FRPR

LQGLFDFLRQHV SDUD VX LQFOXVLyQ HQ OD OH\ SUHVXSXHVWDULD GH FDGD DxR� (O �� GH MXOLR GH �����

ILQDOPHQWH� HO &RQJUHVR DSUREDED OD /H\ GH &RQVROLGDFLyQ \ 5DFLRQDOL]DFLyQ GHO 6LVWHPD

GH 6HJXULGDG 6RFLDO� ~OWLPD GH ODV UHIRUPDV GH QXHVWUR VLVWHPD GH SHQVLRQHV S~EOLFDV KDVWD

OD IHFKD�

�

$SUREDGR SRU HO 5HDO 'HFUHWR /HJLVODWLYR ������� GH �� GH MXQLR�



)('($ ² '�7� ����� SRU -RVp $� +HUFH \ -DYLHU $ORQVR �

&XDGUR ���

,QGLFDGRUHV GHO VLVWHPD HVSDxRO GH SHQVLRQHV FRQWULEXWLYDV ���������

���� ���� ���� ����

1� GH SHQVLRQHV �D� ��������� ��������� ��������� ���������

1� GH SHQVLRQLVWDV �D� ��������� ��������� ��������� ���������

1� GH DILOLDGRV �D� ���������� ���������� ���������� ����������

$OWDV LQLFLDOHV GH SHQVLRQHV ������� ������� ������� �������

%DMDV GH SHQVLRQHV ������� ������� ������� �������

3HQVLyQ PHGLD� DOWDV �3WDV�PHV� �D� ������ ������ ������ ������

3HQVLyQ PHGLD� EDMDV �3WDV�PHV�
�D�

������ ������ ������ ������

3HQVLyQ PHGLD WRWDO �3WDV�PHV� �D� ������ ������ ������ ������

*DVWR HQ SHQVLRQHV �PLOORQHV 3WDV� ������� ��������� ��������� ���������

,QJUHVRV SRU FRWL]DFLRQHV �tGHP�
�E�

��������� ��������� ��������� ���������

3HQVLyQ PHGLD DQXDO �3WDV�DxR� ������� ������� ������� �������

&RWL]DFLyQ PHGLD DQXDO �3WDV�DxR� ������� ������� ������� �������

3HQVLRQHV HQ � GHO 3,% ���� ���� ���� ����

&RWL]DFLRQHV HQ � GHO 3,% ����� ���� ���� ����

6DOGR HQ � GHO 3,% ���� ���� ���� ����

)XHQWHV� %ROHWtQ GH (VWDGtVWLFDV ODERUDOHV� $QXDULR GH (VWDGtVWLFDV /DERUDOHV� (XURSHDQ (FRQRP\ \
HODERUDFLyQ SURSLD�

�D� 0HGLD DQXDO

�E� 1R VH LQFOX\HQ ODV FRWL]DFLRQHV SDJDGDV SRU HO ,1(0 HQ QRPEUH GH ORV GHVHPSOHDGRV FRQ
SUHVWDFLRQHV TXH VH SUHVXSXHVWDURQ HQ ���� HQ ������� PLOORQHV GH SHVHWDV� (O GDWR UHIOHMDGR

SDUD ���� HV VHJ~Q SUHVXSXHVWRV�

(O SURSLR 3DFWR GH 7ROHGR \D PHUHFLy XQD HYDOXDFLyQ FUtWLFD SRU SDUWH GH DOJXQRV

DQDOLVWDV TXH OR FRQVLGHUDEDQ XQ SULPHU SDVR YDOLRVR SHUR LQVXILFLHQWH� PiV SODJDGR GH

GLVHQVRV HQWUH OtQHDV TXH GH FRQVHQVRV H[SOtFLWRV� \ GH HVFDVD FDSDFLGDG HYROXWLYD GDGDV

FLHUWDV FRQWUDGLFFLRQHV GH SDUWLGD�
�

(VWDV FRQWUDGLFFLRQHV VH PDQWLHQHQ HQ HO $FXHUGR GH

&RQVROLGDFLyQ HQ HO TXH VH GHVWDFDQ FRPR REMHWLYRV VLPXOWiQHRV ORV GH PDQWHQHU �\

DFUHFHQWDU� OD SDUWLFLSDFLyQ GHO VLVWHPD GH SURWHFFLyQ VRFLDO HVSDxRO HQ HO 3,%� PDQWHQHU HO

SRGHU DGTXLVLWLYR GH ODV SHQVLRQHV \ KDFHU YLDEOHV ODV SUHVWDFLRQHV IXWXUDV� 3UHFLVDPHQWH�

WRGRV ORV HVWXGLRV D ORV TXH VH DOXGtD DQWHULRUPHQWH PXHVWUDQ TXH OD YLDELOLGDG GH ODV

�

9HU +HUFH \ 3pUH] 'tD] ������� FDStWXOR ,9� SiJLQDV ������
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SUHVWDFLRQHV IXWXUDV SDVD SRU XQD FRQWHQFLyQ GHO JDVWR HQ SHQVLRQHV \ GH ORV PHFDQLVPRV

TXH OR HVWLPXODQ� HQWUH RWURV� HO GH OD DFWXDOL]DFLyQ GH ODV SHQVLRQHV� 7DQ VyOR HQ HO

VXSXHVWR LPSUREDEOH GH TXH HO HPSOHR FUHFLHVH VRVWHQLGDPHQWH D WDVDV HOHYDGDV� \ FRQ pO

ORV LQJUHVRV SRU FRWL]DFLRQHV� SRGUtDQ JDUDQWL]DUVH SUHVWDFLRQHV FX\R PRQWDQWH DXPHQWDVH

HQ SRUFHQWDMH GHO 3,% VLQ TXH VH GHWHULRUDVH OD VXILFLHQFLD ILQDQFLHUD GHO VLVWHPD� (VWD

GHFODUDFLyQ GH REMHWLYRV HQFLHUUD XQD FRQWUDGLFFLyQ SDWHQWH TXH VH DJXGL]DUi YLVLEOHPHQWH

HQ HO FRUWR SOD]R GH YLJHQFLD GHO PLVPR�

&RPR VH KD PHQFLRQDGR DQWHULRUPHQWH� HO $FXHUGR GH &RQVROLGDFLyQ GLR OXJDU� VLQ

PRGLILFDFLRQHV� D OD /H\ GH MXOLR GH ����� /DV PHGLGDV DGRSWDGDV HQ OD /H\ GH

&RQVROLGDFLyQ VH DJUXSDQ FRQ DUUHJOR D ODV FDWHJRUtDV HVWDEOHFLGDV HQ HO GRFXPHQWR GHO

3DFWR GH 7ROHGR� (O FXDGUR ��� FRQWLHQH XQD GHVFULSFLyQ GH ODV PLVPDV \ XQD VRPHUD

DSUHFLDFLyQ GH VXV HIHFWRV YHURVtPLOHV VREUH HO HTXLOLEULR ILQDQFLHUR GHO VLVWHPD�

'H ODV PHGLGDV DGRSWDGDV� SOHQDPHQWH YLJHQWHV HO �� GH HQHUR GH ������ VH

GHVSUHQGH XQ HIHFWR JOREDO VREUH ORV JDVWRV H LQJUHVRV GHO VLVWHPD GH SHQVLRQHV

FRQWULEXWLYDV TXH SUREDEOHPHQWH VHUi PX\ UHGXFLGR HQ WpUPLQRV QHWRV� (VWD FRQFOXVLyQ HV

LQHYLWDEOH DQWH OD HVFDVD HQWLGDG GH ORV HIHFWRV VHSDUDGRV VREUH LQJUHVRV \ JDVWRV \ VX VLJQR

FRPSHQVDWRULR� (V PX\ GLItFLO TXH� QL VLTXLHUD HQ OD FRUWD SHUVSHFWLYD WHPSRUDO DGRSWDGD

SRU HO $FXHUGR GH FRQVROLGDFLyQ� ODV PHGLGDV SUHYLVWDV HQ OD FRUUHVSRQGLHQWH OH\ DWDMHQ

VLJQLILFDWLYDPHQWH D ODUJR SOD]R HO GHWHULRUR ILQDQFLHUR GHO VLVWHPD GH SHQVLRQHV

FRQWULEXWLYDV�

� $ H[FHSFLyQ GH OD UHIHULGD D OD DPSOLDFLyQ GHO Q~PHUR GH DxRV D WHQHU HQ FXHQWD SDUD HO FiOFXOR

GH OD EDVH UHJXODGRUD� TXH VH SURORQJD KDVWD HO DxR �����



)('($ ² '�7� ����� SRU \ -RVp $� +HUFH \ -DYLHU $ORQVR �

&XDGUR ���

(YDOXDFLyQ GH ODV PHGLGDV GH OD /H\ GH &RQVROLGDFLyQ

\ 5DFLRQDOL]DFLyQ GHO 6LVWHPD GH 6HJXULGDG 6RFLDO ��� GH MXQLR GH �����

*UXSR GH
PHGLGDV

'HVFULSFLyQ
(IHFWRV VREUH HO GpILFLW GHO

VLVWHPD

6HSDUDFLyQ \
FODULILFDFLyQ GH

IXHQWHV GH
ILQDQFLDFLyQ

� /DV SUHVWDFLRQHV XQLYHUVDOHV VH ILQDQFLDUiQ FRQ
UHFXUVRV SUHVXSXHVWDULRV \ ODV FRQWULEXWLYDV FRQ
FRWL]DFLRQHV�
� /D ILQDQFLDFLyQ H[FHSFLRQDO GH ODV SULPHUDV FRQ
FRWL]DFLRQHV FHVDUi HQ HO DxR �����
� /RV FRPSOHPHQWRV GH PtQLPRV VRQ SUHVWDFLRQHV QR
FRQWULEXWLYDV �D UHYLVDU HQ �����

� (VWD PHGLGD SHUPLWLUi
HVWDEOHFHU OD PHGLGD MXVWD GHO
GpILFLW GHO VLVWHPD
FRQWULEXWLYR \ IDFLOLWDUi VX
FRQWURO \ VHJXLPLHQWR�

'RWDFLyQ GH XQ

IRQGR GH UHVHUYD

� 6H QXWULUi FRQ ORV UHFXUVRV OLEHUDGRV SRU OD PHGLGD
DQWHULRU� /D VLWXDFLyQ GHO IRQGR VH HYDOXDUi HQ HO DxR
�����

� (YRFD ORV DQWLJXRV IRQGRV
GH QLYHODFLyQ TXH QXQFD
IXQFLRQDURQ�

&RWL]DFLRQHV

� (OLPLQDFLyQ JUDGXDO GH ORV WRSHV GH FRWL]DFLyQ SRU
GHEDMR GHO Pi[LPR�
� $FWXDOL]DFLyQ GH HVWH ~OWLPR FRQ HO ,3&�
� 5HYLVLyQ GLVFUHFLRQDO GHO WRSH GH FREHUWXUD GH OD
SHQVLyQ Pi[LPD�
� 1RUPDOL]DFLyQ GH ORV GHUHFKRV \ REOLJDFLRQHV GH ORV
WUDEDMDGRUHV FRQ FRQWUDWRV QR RUGLQDULRV�

� 0RGHUDGRV DXPHQWRV GH
ORV LQJUHVRV SRU FRWL]DFLRQHV
TXH SXHGHQ UHIRU]DUVH FRQ HO
DMXVWH D OD EDMD GH OD SHQVLyQ
Pi[LPD� (IHFWR DPELJXR GH
OD ~OWLPD�

&RQWULEXWLYLGDG
\ VROLGDULGDG

� *UDGXDOPHQWH� \ KDVWD HO �� GH HQHUR GH �����
DXPHQWDUi KDVWD �� HO Q~PHUR GH DxRV DSOLFDGRV HQ HO
FiOFXOR GH OD EDVH UHJXODGRUD GH OD SHQVLyQ�
� &DUHQFLD FXDOLILFDGD GH DO PHQRV � DxRV GHQWUR GH ORV
~OWLPRV �� D SDUWLU GH �����
� /D EDVH UHJXODGRUD VH PRGLILFD FRQ OD FDUUHUD GH
FRWL]DFLyQ HQ WUDPRV OLQHDOHV� HO ��� FRQ �� DxRV
�QtQLPR�� HO ��� FRQ �� \ HO ���� FRQ ���
� $PSOLDFLyQ GHO OtPLWH GH HGDG SDUD KXpUIDQRV HQ SDUR
HQ ���� ��� R �� DxRV VHJ~Q FDVRV��
� (TXLSDUDFLyQ GH SHQVLRQHV SDUD YLXGDV�RV PHQRUHV GH
�� DxRV FRQ FDUJDV IDPLOLDUHV FRQ ORV GH HGDG ������
� 3RVLELOLGDG GH SOXVHV SRU MXELODFLyQ SRVWHULRU D ORV ��
DxRV�

� (Q HVWH EORTXH VH FRQWLHQHQ
ODV PHGLGDV PiV UHOHYDQWHV�
(O HIHFWR GH FDGD XQD VHUi HQ
JHQHUDO PRGHUDGR DXQTXH GH
VLJR GLYHUVR� /D SULPHUD
SXHGH UHGXFLU HO GpILFLW GHO
VLVWHPD FRQWULEXWLYR HQ DOJR
PiV GH XQD GpFLPD GH SS GHO
3,%� /D WHUFHUD DSHQDV OR
FRQVHJXLUi HQ XQD GpFLPD \
ODV UHVWDQWHV OR DXPHQWDUiQ
PRGHUDGDPHQWH�

5HYDORUL]DFLyQ GH
SHQVLRQHV

� 7RGDV ODV SHQVLRQHV VH UHYDORUL]DUiQ FRQ HO ,3&
SUHYLVWR� UHYLViQGRVH FRUUHVSRQGLHQWHPHQWH HQ FDVR GH
GLYHUJHQFLD HQWUH pVWH \ HO UHDOL]DGR�

� 6yOR KDEUi HIHFWRV
SRVLWLYRV FXDQGR OD UHYLVLyQ
VHD D OD EDMD�

5HJtPHQHV
HVSHFLDOHV

� 6H UHFRPLHQGD OD HTXLSDUDFLyQ FRQWULEXWLYD JUDGXDO
FRQ HO UpJLPHQ JHQHUDO� 6H LQLFLDUiQ ORV HVWXGLRV
SHUWLQHQWHV�

� ,PSRUWDQWH HIHFWR IDYRUDEOH
VL VH UHDOL]D HVWD PHGLGD�

-XELODFLRQHV
DQWLFLSDGDV

� 6H GHVLQFHQWLYDUiQ ODV MXELODFLRQHV DQWLFLSDGDV
YROXQWDULDV SHUR GHVFHQGHUi HO FRHILFLHQWH UHGXFWRU DO ��
SRU DxR SDUD ODV MXELODFLRQHV IRU]RVDV FRQ �� R PiV DxRV
GH FRWL]DFLyQ�

� (IHFWR FRPELQDGR DPELJXR
SHUR SUREDEOHPHQWH
LPSHUFHSWLEOH�

,QFDSDFLGDG
SHUPDQHQWH

� 0HMRU GHILQLFLyQ GH ORV VXSXHVWRV \ FRQWUROHV PiV
VHYHURV� 3HQVLyQ GH MXELODFLyQ FRQ �� DxRV
� (VWDV SHQVLRQHV SDVDQ D GHQRPLQDUVH GH MXELODFLyQ D
ORV �� DxRV� 1R YDUtD VX LPSRUWH�

� &LHUWR SRWHQFLDO SDUD
UHGXFLU HO JDVWR DVRFLDGR D
XQD DSOLFDFLyQ HVWULFWD�

)XHQWHV� /H\ GH &RQVROLGDFLyQ \ HODERUDFLyQ SURSLD�

(O PDUJHQ GH UDFLRQDOL]DFLyQ GHO VLVWHPD HVSDxRO HV PX\ DPSOLR \ DOJR VH FDPLQD

FRQ OD /H\ GH &RQVROLGDFLyQ HQ HVD GLUHFFLyQ� 3HUR GH OD UDFLRQDOL]DFLyQ VyOR VH

GHVSUHQGHUiQ DKRUURV GH JDVWRV LPSRUWDQWHV VL VH SURIXQGL]D FRQ YDOHQWtD� (VWH FDVR HV

SDUDOHOR DO GH OD UHIRUPD GH OD DGPLQLVWUDFLyQ S~EOLFD� 8QR GH ORV UHVXOWDGRV SULQFLSDOHV GH
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XQD EXHQD HVWUDWHJLD GH UDFLRQDOL]DFLyQ HV HO GH FRQYHUWLU DO VLVWHPD HQ PiV MXVWR \

WUDQVSDUHQWH� /D VHSDUDFLyQ GH IXHQWHV GH ILQDQFLDFLyQ HVWi PX\ ELHQ� SHUR QR DOOHJD

QXHYRV UHFXUVRV SDUD HO FRQMXQWR GHO VLVWHPD GH SURWHFFLyQ VRFLDO� $O ILQ \ DO FDER� HO

SULQFLSLR GH FDMD ~QLFD VH DSOLFD SDUD WRGDV ODV OtQHDV GHO SUHVXSXHVWR� 6t HV SRVLEOH

GHWHUPLQDU PHMRU OD VXILFLHQFLD ILQDQFLHUD HVWULFWD GH XQ SURJUDPD HVSHFtILFR FRPR HO GH

SHQVLRQHV FRQWULEXWLYDV \ SHUFLELU� FRPR HV HO FDVR GHO VLVWHPD HVSDxRO� VXV GLILFXOWDGHV

FUHFLHQWHV� (VWH DQiOLVLV UHYHOD SUHFLVDPHQWH TXH OD FUHDFLyQ DQXQFLDGD GHO IRQGR GH

UHVHUYD� XQD YH] VHSDUDGDV ODV IXHQWHV GH ILQDQFLDFLyQ� QR SDVD GH VHU XQD PHUD LQWHQFLyQ�

/DV HVFDVDV UHVHUYDV TXH HVWH IRQGR SXHGD DFXPXODU� HQ HO PHMRU GH ORV FDVRV� FXDQGR ODV

FRWL]DFLRQHV GHMHQ GH ILQDQFLDU SUHVWDFLRQHV VDQLWDULDV \ RWUDV SUHVWDFLRQHV XQLYHUVDOHV�

GHVDSDUHFHUiQ UiSLGDPHQWH HQ ORV SUy[LPRV DxRV \ HO IRQGR GHMDUi GH H[LVWLU�

'HQWUR GHO FDStWXOR GH UDFLRQDOL]DFLyQ VH LQFOX\HQ� GH KHFKR� ODV PHGLGDV VREUH

UHJtPHQHV HVSHFLDOHV� MXELODFLRQHV DQWLFLSDGDV R SHQVLRQHV GH LQYDOLGH]� /RV UHJtPHQHV

HVSHFLDOHV GHEHUtDQ VHU REMHWR GH XQD SURIXQGD UHIRUPD TXH ORV HTXLSDUDVH� GHVGH HO SXQWR

GH YLVWD FRQWULEXWLYR� DO UpJLPHQ JHQHUDO� (OOR TXLHUH GHFLU TXH SRU FDGD SHVHWD FRWL]DGD VH

REWHQJD OD PLVPD SHQVLyQ TXH HQ HO UpJLPHQ JHQHUDO \ QR PD\RU� FRPR VXFHGH HQ OD

DFWXDOLGDG� 'H HVWR DSHQDV GLFH QDGD OD /H\ GH &RQVROLGDFLyQ� (V FLHUWR TXH HQ ORV

UHJtPHQHV HVSHFLDOHV VH FRQFHQWUD OD VROLGDULGDG GHO VLVWHPD� 3HUR HQ OD DFWXDOLGDG� HO

WUDEDMR LQGHSHQGLHQWH R HO DJUtFROD R ORV VHUYLFLRV GHO KRJDU VH HIHFW~DQ HQ FRQGLFLRQHV

VLPLODUHV D RWURV WUDEDMRV SRU FXHQWD DMHQD� (V PiV� HQ HO IXWXUR� OD IOH[LELOLGDG GH ODV

PRGDOLGDGHV GH WUDEDMR \ ODV QXHYDV IRUPDV GH WUDEDMR \ UHPXQHUDFLyQ KDUiQ LQGLVWLQJXLEOH

OD IURQWHUD HQWUH ORV GLIHUHQWHV UHJtPHQHV GH SHQVLRQHV S~EOLFDV� SRU OR TXH OD HTXLSDUDFLyQ

GH HVWRV VHUi REOLJDGD \ ORV FDVRV GH VROLGDULGDG KDEUiQ GH GHVSOD]DUVH D XQ VLVWHPD

GLIHUHQFLDGR GH SUHVWDFLRQHV XQLYHUVDOHV� 8Q UpJLPHQ PX\ HVSHFLDO� SRU FLHUWR� DO PDUJHQ

GH OR TXH OODPDPRV JHQHUDOPHQWH VLVWHPD GH SHQVLRQHV FRQWULEXWLYDV� \ DO TXH DOJ~Q GtD

KDEUi TXH UDFLRQDOL]DU \ KDFHU WUDQVSDUHQWH HV HO GH ORV IXQFLRQDULRV S~EOLFRV� WDPELpQ

OODPDGR GH FODVHV SDVLYDV�

/DV PHGLGDV VREUH FRWL]DFLRQHV FRQWHPSODGDV HQ OD /H\ GH &RQVROLGDFLyQ GDQ OD

IDOVD LPSUHVLyQ GH TXH SRU ILQ VH LJXDODQ ODV EDVHV GH FRWL]DFLyQ FRQ ORV VDODULRV HIHFWLYRV

SHUFLELGRV SRU ORV WUDEDMDGRUHV� 3HUR WDQ VyOR FRQVLVWH HQ HO GHVWRSH �LJXDODFLyQ� GH WRGDV

ODV EDVHV LQIHULRUHV D OD Pi[LPD GH OD Pi[LPD FDWHJRUtD SURIHVLRQDO� 'RV FRPHQWDULRV D
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HVWH UHVSHFWR� 3ULPHUDPHQWH� OD PHGLGD ORJUD HVD LJXDODFLyQ SDUD WRGRV ORV VDODULRV

HIHFWLYRV LQIHULRUHV D OD EDVH Pi[LPD� SHUR HVWR HV DQHFGyWLFR \D TXH ODV GLIHUHQFLDV

SUHYLDPHQWH H[LVWHQWHV HUDQ PX\ UHGXFLGDV� 'H HOOR VH GHULYD XQD FRQVHFXHQFLD EDVWDQWH

PHQRV RQHURVD SDUD ODV HPSUHVDV HQ VX FRQMXQWR GH OR TXH HQ VX PRPHQWR OD RUJDQL]DFLyQ

SDWURQDO GLR D HQWHQGHU� (Q VHJXQGR OXJDU� VXEVLVWH XQ WRSH Pi[LPR GH FRWL]DFLyQ TXH HV HO

YHUGDGHUR PXUR GH FRQWHQFLyQ GH ORV FRVWHV ODERUDOHV \ DVt GHEH VHU PLHQWUDV OD SHQVLyQ

Pi[LPD VLJD LJXDOPHQWH OLPLWDGD� 3RU RWUD SDUWH� ODV PHGLGDV VREUH FRWL]DFLRQHV VDQFLRQDQ

XQD SUHRFXSDQWH GLVFUHFLRQDOLGDG DO GHMDU HO WRSH GH FREHUWXUD GH OD SHQVLyQ Pi[LPD HQ

PDQRV GHO HMHFXWLYR�
�

(V HVWLPXODQWH� SHUR KDEUtD TXH DYDQ]DU FRQVLGHUDEOHPHQWH HQ HVWD OtQHD� HO DQXQFLR

GH TXH ODV IRUPDV PHQRV HVWDEOHV GH FRQWUDWDFLyQ ODERUDO VH YHUiQ UHYHVWLGDV GH VLPLODUHV

REOLJDFLRQHV \ GHUHFKRV HQ PDWHULD GH SHQVLRQHV TXH ODV IRUPDV FRQYHQFLRQDOHV� (V PX\

LPSRUWDQWH TXH ORV WUDEDMDGRUHV FRWLFHQ \ JHQHUHQ GHUHFKRV GH SHQVLyQ SURSRUFLRQDGRV

GHVGH OD SULPHUD SHVHWD JDQDGD EDMR FXDOTXLHU IRUPD FRQWUDFWXDO GH HPSOHR� (Q HVWH

VHQWLGR� HO UHTXLVLWR GH XQ Q~PHUR PtQLPR GH DxRV GH FRWL]DFLyQ� TXLQFH HQ OD DFWXDOLGDG�

HV PX\ FXHVWLRQDEOH� HV LQMXVWR SDUD ORV TXH QR OOHJDQ D FXPSOLUOR� SXHV YHQ SHUGLGDV ODV

FRWL]DFLRQHV TXH KXELHUDQ UHDOL]DGR� R LQGXFH DO WUDEDMR FODQGHVWLQR� \ JHQHURVR FRQ ORV TXH

OR FXPSOHQ HVWULFWDPHQWH� SXHV UHFLEHQ HO �� SRU FLHQWR GH VX EDVH UHJXODGRUD�
�

¢3RU TXp

QR SHUPLWLU TXH� GHVGH HO SULPHU DxR FRWL]DGR� TXLHQ VH MXELOH D ORV �� DxRV UHFLED XQ

SRUFHQWDMH GDGR� SRU HMHPSOR HO ��� SRU FLHQWR� GH VX EDVH UHJXODGRUD SRU FDGD DxR GH

FDUUHUD GH FRWL]DFLyQ� VLQ GLVWLQFLyQ GH UHJtPHQHV R PRGDOLGDGHV GH HPSOHR� HWF�"

(QWUH ODV PHGLGDV GHO JUXSR� XQ WDQWR DPDOJDPDGR� GHQRPLQDGR FRQWULEXWLYLGDG \

VROLGDULGDG� VH LQFOX\HQ ODV GH FDO \ ODV GH DUHQD \ VH H[SOLFDQ SRU Vt PLVPDV HQ HO &XDGUR

�

(VWH WRSH HV OD SURSRUFLyQ HQWUH OD SHQVLyQ Pi[LPD \ OD EDVH Pi[LPD� (Q OD DFWXDOLGDG HVWi HQ
WRUQR DO �� SRU FLHQWR� OR TXH UHSUHVHQWD XQ SRUFHQWDMH DOJR LQIHULRU GH OD EDVH UHJXODGRUD Pi[LPD�

PLHQWUDV TXH SDUD XQD SHQVLyQ PHGLD FRQ FDUUHUD FRPSOHWD GH FRWL]DFLRQHV ��� DxRV�� FDXVDGD D ORV

�� DxRV GH HGDG� HO SRUFHQWDMH VREUH OD EDVH UHJXODGRUD HV GHO ��� SRU FLHQWR� /D IRUPD HQ OD TXH

ORV SHUFHSWRUHV GH SHQVLRQHV Pi[LPDV VH UHVDUFHQ GH HVWD LQMXVWLFLD DFWXDULDO HV OD GH MXELODUVH WRGR
OR DQWLFLSDGDPHQWH TXH SXHGDQ FRQ OR FXDO FRWL]DQ PHQRV DxRV \ GLVIUXWDQ RWURV WDQWRV GH OD

SHQVLyQ� (VWH HV XQ HORFXHQWH HMHPSOR GH ORV FRPSRUWDPLHQWRV HVWUDWpJLFRV D ORV TXH HO VLVWHPD

LQGXFH HQ OD DFWXDOLGDG�

�

8Q SRUFHQWDMH HVWULFWR SRU WUDPR GH FDUUHUD FRPSOHWD ��� DxRV� VHUtD HO ����� SRU FLHQWR�
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���� &DEH GHVWDFDU OD UHODWLYD DO DXPHQWR JUDGXDO GHO Q~PHUR GH DxRV SDUD HO FiOFXOR GH OD

EDVH UHJXODGRUD� GHVGH ORV � DFWXDOHV KDVWD ORV �� HQ HO DxR ����� /D /H\ GH

5DFLRQDOL]DFLyQ GH ���� KL]R SDVDU HVWH Q~PHUR GH � D � DxRV� &RQ HOOR VH SURYRFy XQ

LPSRUWDQWH DMXVWH� FX\RV HIHFWRV KDQ SHUPLWLGR PDQWHQHU OD VXILFLHQFLD ILQDQFLHUD GHO

VLVWHPD GH SHQVLRQHV FRQWULEXWLYDV KDVWD KR\� \� SDUDOHODPHQWH� VH GHVHQFDGHQDURQ XQD

KXHOJD JHQHUDO SURPRYLGD SRU &&�22� \ OD UXSWXUD GH UHODFLRQHV HQWUH OD 8*7 \ HO 362(�

(VWD PHGLGD DWDMy� DGHPiV� XQD SUiFWLFD DEHUUDQWH \ H[DFHUEDGD GH ´FRPSUD GH SHQVLRQHVµ�

TXH WRGDYtD QR KD ILQDOL]DGR SHUR TXH VH YHUi DGLFLRQDOPHQWH UHFRUWDGD FRQ ODV QXHYDV

PHGLGDV� (O DXPHQWR GHO Q~PHUR GH DxRV� HQ VLHWH DGLFLRQDOHV� SUHYLVWR SRU OD /H\ GH

&RQVROLGDFLyQ QR WHQGUi� VLQ HPEDUJR� ORV PLVPRV HIHFWRV VLHQGR DSDUHQWHPHQWH GHO PLVPR

RUGHQ GH PDJQLWXG� 'H VHU DVt� HQWUH RWUDV FRVDV� KDEUtD GHVHQFDGHQDGR WDPELpQ RWUD

KXHOJD JHQHUDO�

&RQ HVWD PHGLGD WtSLFDPHQWH GHVFLHQGHQ OD EDVH UHJXODGRUD� OD SHQVLyQ GH ODV

QXHYDV DOWDV \ ORV JDVWRV WRWDOHV SRU SHQVLRQHV� 3HUR� DO FRQWUDULR TXH FRQ OD UHIRUPD GH

����� SRU OD TXH ODV QXHYDV DOWDV GH MXELODFLyQ GHVFHQGLHURQ DOUHGHGRU GH XQ ��� UHVSHFWR

DO PRQWDQWH TXH KDEUtDQ DOFDQ]DGR GH QR KDEHUVH DFRPHWLGR� FRQ OD UHIRUPD SUHYLVWD HQ HO

DFXHUGR GH FRQVROLGDFLyQ� HO GHVFHQVR VHUi PXFKR PHQRU SXGLpQGRVH FLIUDU HQ XQD FXDUWD

SDUWH GHO DQWHULRU� D ODUJR SOD]R� (OOR VH GHEH D TXH OD SULPHUD DPSOLDFLyQ GHO Q~PHUR GH

DxRV HQ OD EDVH UHJXODGRUD DJRWy GRV LPSRUWDQWHV PiUJHQHV SURSRUFLRQDGRV SRU OD QR

DFWXDOL]DFLyQ FRQ HO ,3& GH ODV EDVHV GH ORV GRV ~OWLPRV DxRV GHQWUR GH ORV RFKR

PHQFLRQDGRV \ OD LQIODFLyQ DUWLILFLDO GH EDVHV IRPHQWDGD SRU HO VLVWHPD SULPLWLYR SRU SDUWH

GH ORV DILOLDGRV GRV DxRV DQWHV GH VX MXELODFLyQ SUHYLVWD� 3DUD UHFXSHUDU� FRQ HVWH WLSR GH

PHGLGD� OD PLVPD HIHFWLYLGDG TXH OD GH OD UHIRUPD GHO ��� VHUtD QHFHVDULR DXPHQWDU HO

Q~PHUR GH DxRV GH OD EDVH UHJXODGRUD D ��� �� R WRGD OD YLGD ODERUDO� &RPR FRQVHFXHQFLD

GH OR DQWHULRU� HO HIHFWR GH HVWD DPSOLDFLyQ VREUH ORV JDVWRV WRWDOHV GHO VLVWHPD HV

PRGHUDGR� FRPR VH FRPSUREDUi HQ OD 6HFFLyQ �� )UHQWH D HVWRV HIHFWRV� HQ HO PLVPR JUXSR

GH PHGLGDV� VH FRQWHPSODQ RWUDV TXH KDUiQ DXPHQWDU ORV JDVWRV SRU SHQVLRQHV GHELGR D OD

PHMRUD GH ODV SHQVLRQHV GH YLXGHGDG GH ORV PHQRUHV GH �� DxRV \ OD SURORQJDFLyQ GHO

SHULRGR GH GLVIUXWH GH ODV SHQVLRQHV GH RUIDQGDG HQ FLHUWRV FDVRV�

3RU ILQ� XQ HOHPHQWR TXH KD FDUDFWHUL]DGR SRSXODUPHQWH HO SURFHVR GH JHVWDFLyQ GH

OD /H\ GH &RQVROLGDFLyQ KD VLGR HO FRPSURPLVR GH DFWXDOL]DU WRGDV ODV SHQVLRQHV� HQ OR
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VXFHVLYR� FRQ HO ,3&� (VWD GHFLVLyQ� GH LQGXGDEOH DWUDFWLYR HOHFWRUDO� HV� VLQ HPEDUJR� PX\

SUREOHPiWLFD HQ OR TXH VH UHILHUH DO p[LWR GH WRGD HVWUDWHJLD GH FRQVROLGDFLyQ GH XQ VLVWHPD

GH SHQVLRQHV \D TXH HO JRELHUQR UHQXQFLD D XQD SRGHURVD SDODQFD SDUD LQIOXLU HQ PHFDQLVPR

SUREDEOHPHQWH PiV SRWHQWH SDUD HO FRQWURO GHO JDVWR QRPLQDO HQ SHQVLRQHV TXH DGPLWH�

DGHPiV� QXPHURVDV SRVLELOLGDGHV GH JUDGXDFLyQ� 6REUH HO SDSHO� OD DFWXDOL]DFLyQ� TXH VH

UHDOL]D H[ DQWH HQ EDVH DO ,3& SUHYLVWR SRU HO JRELHUQR� YLHQH DFRPSDxDGD GH VX

FRUUHVSRQGLHQWH FOiXVXOD GH UHYLVLyQ ELGLUHFFLRQDO� SHUR� SDUD HPSH]DU� HQ ����� QR VH

DSOLFy� KDELpQGRVH GDGR HO FDVR GH TXH OD LQIODFLyQ DQXDO GH QRYLHPEUH GH HVH DxR IXH

LQIHULRU D OD LQIODFLyQ SUHYLVWD SDUD ����� VREUH OD TXH WXYR OXJDU OD DFWXDOL]DFLyQ GHO DxR

SDVDGR� 7DPSRFR HQ ����� WUDV XQD LQWHQVD SROpPLFD YHUDQLHJD� VH DSOLFDURQ ORV WpUPLQRV

GH OD /H\� \D DSUREDGD SRU DTXHO HQWRQFHV�

¢&yPR KD GH LQWHUSUHWDUVH SXHV HO FRQWHQLGR GH OD /H\ GH &RQVROLGDFLyQ \ GH WRGR

HO SURFHVR TXH OD JHQHUy" 6LQ GXGD HQ XQ PRVDLFR FRQWH[WXDO PiV DPSOLR IRUPDGR SRU OD

QHFHVLGDG GH SD] VRFLDO HQ HO SULPHU DxR GH OD QXHYD OHJLVODWXUD� ODV QHJRFLDFLRQHV PiV

´XUJHQWHVµ WRGDYtD SHQGLHQWHV� FRPR OD UHIRUPD GHO PHUFDGR GH WUDEDMR� \ OD SRVLELOLGDG GH

GDU XQ JROSH GH HIHFWR GH EDMR FRVWH WUDV ODV ODPHQWDEOHV TXHUHOODV HOHFWRUDOHV SDVDGDV VREUH

HO IXWXUR GH ODV SHQVLRQHV� 7RGR HOOR SXHGH WHQHU VX MXVWLILFDFLyQ� \ KDVWD VXV DVSHFWRV

SRVLWLYRV� SHUR� FRPR PRVWUDUHPRV D OR ODUJR GH HVWDV SiJLQDV� OD OH\ DSHQDV FRQVLJXH VX

REMHWLYR TXH HV OD FRQVROLGDFLyQ GH ODV SHQVLRQHV� (Q HVWD PDWHULD� OD VRFLHGDG HVSDxROD VH

YHUi ODV FDUDV GH QXHYR HQ HO DxR ����� KRUL]RQWH FRQWHPSODGR SRU HO 3DFWR GH 7ROHGR SDUD

VX UHYLVLyQ� /DV VHFFLRQHV VLJXLHQWHV FRQWLHQHQ SXHV HO HMHUFLFLR GH FXDQWLILFDFLyQ GH ORV

HIHFWRV GH OD OH\ TXH MXVWLILTXHQ ORV DYDQ]DGRV KDVWD HO PRPHQWR�
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�� 3HUVSHFWLYDV ILQDQFLHUDV GHO VLVWHPD GH SHQVLRQHV DQWHV GH OD /H\ GH

&RQVROLGDFLyQ

(Q HVWD VHFFLyQ� KHPRV SURFHGLGR D OD UHDOL]DFLyQ GH XQ HMHUFLFLR GH SUR\HFFLyQ GH

JDVWRV H LQJUHVRV GHO VLVWHPD HVSDxRO GH SHQVLRQHV EDMR HO VXSXHVWR GH TXH OD OHJLVODFLyQ

TXH HYDOXDUHPRV PiV DGHODQWH QR VH KXELHVH DGRSWDGR� HV GHFLU� XQD SUR\HFFLyQ D

´OHJLVODFLyQ FRQVWDQWHµ DQWHV GH OD SURPXOJDFLyQ GH OD /H\ GH &RQVROLGDFLyQ� (VWH WLSR GH

HMHUFLFLR VH KD UHDOL]DGR HQ HO SDVDGR UHFLHQWH FRQ REMHWR GH DQDOL]DU OD VRVWHQLELOLGDG GHO

VLVWHPD GH SHQVLRQHV HVSDxRO� \� VLQ HPEDUJR� VX UHDOL]DFLyQ UHJXODU HV DFRQVHMDEOH FRQ

REMHWR GH UHYLVDU ODV SHUVSHFWLYDV IXWXUDV DQWH FLUFXQVWDQFLDV HFRQyPLFDV FDPELDQWHV� FRPR

VH KDFH HQ HVWD VHFFLyQ� R HYDOXDU ODV FRQVHFXHQFLDV GH FDPELRV OHJLVODWLYRV QR

FRQWHPSODGRV HQ HMHUFLFLRV DQWHULRUHV� FRPR VH KDFH HQ OD VHFFLyQ VLJXLHQWH�

(O SXQWR GH SDUWLGD GHO HMHUFLFLR HV KDELWXDOPHQWH OD GLVFXVLyQ GH ORV HVFHQDULRV

GHPRJUiILFRV \ HFRQyPLFRV HOHJLGRV SDUD OD VLPXODFLyQ GH UHIHUHQFLD� 7DOHV HVFHQDULRV

FRQWHPSODQ OD HYROXFLyQ IXWXUD GH OD SREODFLyQ SRU HGDG \ VH[R \ GH ODV SULQFLSDOHV

YDULDEOHV PDFURHFRQyPLFDV \ WRGR HOOR� D VX YH]� VH LQWURGXFH HQ XQ PRGHOR FRQWDEOH GHO

VLVWHPD GH SHQVLRQHV H[LVWHQWH D OD IHFKD GH UHDOL]DFLyQ GH OD SUR\HFFLyQ� (Q HVWH FDVR� VLQ

HPEDUJR� OD VLPXODFLyQ GH UHIHUHQFLD VH EDVD HQ OD UHSUHVHQWDFLyQ GHO VLVWHPD GH VHJXULGDG

VRFLDO H[LVWHQWH DQWHV GH OD SURPXOJDFLyQ GH OD /H\ GH &RQVROLGDFLyQ D VDELHQGDV GH TXH ORV

UHVXOWDGRV GH HVWH HMHUFLFLR \D QR UHSUHVHQWDUiQ HO FXUVR IXWXUR SUHYLVLEOH GHO VLVWHPD WUDV OD

DGRSFLyQ GH GLFKD /H\� /DV KLSyWHVLV SHUWLQHQWHV D ORV HVFHQDULRV GHPRJUiILFR \ HFRQyPLFR

DGRSWDGRV VH RIUHFHQ HQ ORV &XDGURV ��� \ ���� UHVSHFWLYDPHQWH� (Q OR TXH VH UHILHUH D OD

HYROXFLyQ GHPRJUiILFD SUHYLVWD� GHVWDFD HO GHVFHQVR DFXVDGR GH OD SREODFLyQ WRWDO D SDUWLU

GH ����� 3RU JUXSRV GH HGDG� HO D~Q PiV IXHUWH GHVFHQVR GH OD SREODFLyQ DGXOWD FRQWUDVWD

FRQ HO WUHPHQGR DXPHQWR GH OD SREODFLyQ GH HGDG� /DV WDVDV GH GHSHQGHQFLD UHSUHVHQWDQ

DGHFXDGDPHQWH HVWRV GHVDUUROORV \� DVt� VH REVHUYD TXH OD WDVD GH GHSHQGHQFLD GH ODV

SHUVRQDV GH HGDG QR KDFH VLQR DXPHQWDU HQ SUiFWLFDPHQWH WRGR HO SHULRGR GH SUR\HFFLyQ�

+D\ TXH DGYHUWLU DO OHFWRU GH TXH HVWDV SUR\HFFLRQHV GHPRJUiILFDV QR FRQWHPSODQ VDOGRV

PLJUDWRULRV TXH FRPSHQVHQ OD SpUGLGD YHJHWDWLYD GH OD SREODFLyQ HVSDxROD� (VWD SpUGLGD

YHJHWDWLYD VH SURGXFH SRUTXH ODV GHIXQFLRQHV� D SDUWLU GH XQ FLHUWR PRPHQWR� VXSHUDQ D ORV

� 9HU +HUFH ������ SDUD XQD UHYLVLyQ GH ORV PiV UHFLHQWHV�
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QDFLPLHQWRV D SHVDU GH TXH OD SUR\HFFLyQ VH EDVD HQ XQD KLSyWHVLV GH UHFXSHUDFLyQ SDUFLDO

GH OD QDWDOLGDG�
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&XDGUR ���

3UR\HFFLRQHV GH SREODFLyQ �HQ PLOHV� \ WDVDV GH GHSHQGHQFLD �HQ ��� (VSDxD ��������� D

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

3REODFLyQ WRWDO ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

3REODFLyQ GH � D �� DxRV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

3REODFLyQ GH �� D �� DxRV ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

3REODFLyQ GH �� D �� DxRV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

3REODFLyQ GH �� \ PiV
DxRV

����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������

W�G� GH ORV MyYHQHV E ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

W�G� GH ORV PD\RUHV F ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

W�G� GHPRJUiILFD G ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

D )XHQWH� -XDQ $� )HUQiQGH] &RUGyQ� ,QVWLWXWR GH (FRQRPtD \ *HRJUDItD GHO &6,& �MXOLR GH ���� ��
E 3REODFLyQ GH � D �� DxRV SRU FDGD ��� SHUVRQDV GH �� D �� DxRV GH HGDG�
F 3REODFLyQ GH �� \ � DxRV SRU FDGD ��� SHUVRQDV GH �� D �� DxRV GH HGDG
G 3REODFLyQ GH � D �� DxRV \ GH �� \ � DxRV SRU FDGD ��� SHUVRQDV GH ����� DxRV GH HGDG�
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5HVSHFWR DO HVFHQDULR PDFURHFRQyPLFR FRQWHQLGR HQ HO &XDGUR ���� ORV IDFWRUHV TXH

OR GHWHUPLQDQ HQ EXHQD PHGLGD VRQ� D� XQD KLSyWHVLV GH GHVFHQVR SDXODWLQR GH OD WDVD GH

GHVHPSOHR KDVWD XQ QLYHO GH SOHQR HPSOHR D ODUJR SOD]R� E� XQD KLSyWHVLV GH FUHFLPLHQWR

SDXODWLQR GH OD WDVD GH DFWLYLGDG KDVWD XQ FLHUWR WHFKR \ F� XQD KLSyWHVLV GH FUHFLPLHQWR GH

OD SURGXFWLYLGDG DOUHGHGRU GHO � SRU FLHQWR DO DxR� /D KLSyWHVLV VREUH OD WDVD GH SDUR� TXH

HV FHQWUDO HQ HVWH HVFHQDULR� MXQWR D OD UHODWLYD D OD WDVD GH DFWLYLGDG \ OD HYROXFLyQ GH OD

SREODFLyQ HQ HGDG GH WUDEDMDU �&XDGUR ����� GHWHUPLQDQ OD HYROXFLyQ GHO HPSOHR� TXH�

FRPR SXHGH DSUHFLDUVH� HV QHJDWLYD D SDUWLU GH ����� (VWR QR TXLHUH GHFLU TXH OD HFRQRPtD

HVSDxROD QR SXHGD FUHDU HPSOHRV� /R TXH VLJQLILFD HV TXH GH SURGXFLUVH HO GHVFHQVR

SUHYLVWR HQ OD SREODFLyQ� HO SOHQR HPSOHR \ OD OLPLWDFLyQ GH OD WDVD GH DFWLYLGDG OOHYDUDQ D

XQD IXHUWH UHVWULFFLyQ GH PDQR GH REUD� (OOR WLHQH VX UHIOHMR HQ OD HYROXFLyQ GHO 3,%� (O

VDODULR UHDO VLJXH XQD HYROXFLyQ WHQGHQFLDO UHODFLRQDGD HQ SDUWH FRQ HO FUHFLPLHQWR GH OD

SURGXFWLYLGDG�

(Q DPERV HVFHQDULRV VH FRQWLHQHQ ORV HOHPHQWRV TXH GHWHUPLQDQ HQ EXHQD PHGLGD

ODV SHUVSHFWLYDV ILQDQFLHUDV GH QXHVWUR VLVWHPD GH SHQVLRQHV� GDGD VX PHFiQLFD GH

IXQFLRQDPLHQWR� (VRV HOHPHQWRV VRQ OD HYROXFLyQ GH OD SREODFLyQ SRWHQFLDOPHQWH FRWL]DQWH

\ SRWHQFLDOPHQWH SHQVLRQLVWD� PX\ GHVIDYRUDEOH FRPR SXHGH DSUHFLDUVH SRU OD WDVD GH

GHSHQGHQFLD GH ODV SHUVRQDV GH HGDG� \ OD HYROXFLyQ GHO HPSOHR \ ORV VDODULRV�
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&XDGUR ���

(VFHQDULR PDFUHFRQyPLFR ���������

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

3,% �UHDO� D ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

(PSOHR D ��� ��� ��� ��� ��� ��� ���� ���� ���� ���� ���� ����

3URGXFWLYLGDG GHO WUDEDMR D ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

6DODULR UHDO D ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

'HIODFWRU GHO 3,% D ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

7DVD GH SDUR �(3$� E ���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ��� ���

7DVD GH DFWLYLGDG F ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

D 7DVD GH FUHFLPLHQWR LQWHUDQXDO�
E (Q SRUFHQWDMH GH OD SREODFLyQ DFWLYD�
F (Q SRUFHQWDMH GH OD SREODFLyQ GH HQWUH �� \ �� DxRV�



)('($ ² '�7� ����� SRU \ -RVp $� +HUFH \ -DYLHU $ORQVR ��

1XHVWUR PRGHOR GHO VLVWHPD GH SHQVLRQHV HVSDxRO REWLHQH OD HYROXFLyQ GH ORV

FRWL]DQWHV D SDUWLU GH ORV GDWRV GHO DxR EDVH ������ DSOLFiQGROH OD KLSyWHVLV GH FUHDFLyQ GH

HPSOHR� 'H DTXt VH FDOFXOD OD PDVD GH FRWL]DFLRQHV WHQLHQGR HQ FXHQWD OD EDVH GH

FRWL]DFLyQ PHGLD \ ORV WLSRV GH FRWL]DFLyQ GHO VLVWHPD� /DV EDVHV GH FRWL]DFLyQ VH DFWXDOL]DQ

FRQ HO FUHFLPLHQWR GH ORV VDODULRV� (O Q~PHUR GH SHQVLRQHV VH REWLHQH VXPDQGR D ODV

H[LVWHQWHV HQ FDGD DxR ODV QXHYDV DOWDV GH FDGD WLSR GH SHQVLyQ \ GHGXFLHQGR ODV EDMDV SRU

IDOOHFLPLHQWR� /DV QXHYDV DOWDV VH REWLHQHQ D SDUWLU GH OD LQFLGHQFLD �QXHYDV DOWDV HQ

SRUFHQWDMH GH OD SREODFLyQ GH HGDG SHUWLQHQWH� REVHUYDGD HQ HO DxR EDVH ������ GH ODV

GLIHUHQWHV SHQVLRQHV TXH RWRUJD HO VLVWHPD� /DV EDMDV VH REWLHQHQ DSOLFDQGR OD SUREDELOLGDG

GH VXSHUYLYHQFLD LPSOtFLWD HQ ODV SUR\HFFLRQHV GH SREODFLyQ� /DV SHQVLRQHV GH ODV QXHYDV

DOWDV VH FDOFXODQ DSOLFDQGR ODV IyUPXODV GHO VLVWHPD \ ODV SHQVLRQHV GH ORV VXSHUYLYLHQWHV VH

DFWXDOL]DQ FRQ HO GHIODFWRU GHO 3,% GHO HVFHQDULR PDFURHFRQyPLFR� (Q WRGRV ORV FiOFXORV VH

WLHQHQ HQ FXHQWD ODV HGDGHV SXQWXDOHV� GH � D �� R PiV DxRV� HO VH[R \ HO UpJLPHQ GH

SHUWHQHQFLD GH DILOLDGRV \ SHQVLRQLVWDV� 6H GLVWLQJXH HQWUH HO 5pJLPHQ *HQHUDO \ HO FRQMXQWR

GH 5HJtPHQHV (VSHFLDOHV� 6H WLHQH WDPELpQ HQ FXHQWD OD VLWXDFLyQ GH DOWD DFWLYD�

LQFDSDFLGDG WUDQVLWRULD R GHVHPSOHR FRQ SUHVWDFLyQ HQ OD TXH SXHGDQ LQFXUULU ORV DILOLDGRV D

OD KRUD GH FDOFXODU ODV REOLJDFLRQHV \ GHUHFKRV GH ORV LQGLYLGXRV UHSUHVHQWDWLYRV GH FDGD

HGDG� VH[R \ UpJLPHQ GH SHQVLyQ IUHQWH DO VLVWHPD�

(O PRGHOR GHVFULWR HV FODUDPHQWH GH QDWXUDOH]D FRQWDEOH DXQTXH WLHQH HQ FXHQWD XQ

GHWDOOH JHQHUDFLRQDO PX\ ILQR \ SHUPLWH HO FiOFXOR GHWDOODGR GH ODV FRWL]DFLRQHV \ SHQVLRQHV

GHO VLVWHPD LQGLYLGXDOL]DGDV HQ FDVRV UHSUHVHQWDWLYRV GH FDGD HGDG� VH[R \ UpJLPHQ VHJ~Q

ODV SURYLVLRQHV GHO VLVWHPD HVSDxRO GH SHQVLRQHV� 3RU HOOR HV SRVLEOH� DGHPiV GH REWHQHU

SUR\HFFLRQHV GH JDVWRV H LQJUHVRV WRWDOHV� VLPXODU ODV FRQVHFXHQFLDV VREUH pVWRV GH FDPELRV

HQ OD OHJLVODFLyQ� 'H HOOR QRV VHUYLPRV HQ OH 6HFFLyQ � SDUD VLPXODU ODV FRQVHFXHQFLDV GH OD

/H\ GH &RQVROLGDFLyQ��

� 6H WUDWD GHO PRGHOR 02'3(16 GH )('($ GHVDUUROODGR D SDUWLU GH ����� (Q +HUFH \ 3pUH] 'tD]

������ \ +HUFH� 6RVYLOOD� &DVWLOOR \ 'XFH ������ VH HQFXHQWUDQ DSOLFDFLRQHV GH GLFKR PRGHOR�
7DPELpQ VH KD DSOLFDGR HVWH PRGHOR� GHELGDPHQWH DGDSWDGR� DO DQiOLVLV GH ODV SHUVSHFWLYDV

ILQDQFLHUDV GHO VLVWHPD GH SHQVLRQHV SRUWXJXpV HQ XQ GLFWDPHQ UHDOL]DGR SDUD OD &RPLVLyQ GHO /LEUR

%ODQFR VREUH OD UHIRUPD GH OD VHJXULGDG VRFLDO�
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/D RSHUDFLyQ GHO VLVWHPD HVSDxRO GH SHQVLRQHV� GDGDV ODV KLSyWHVLV GHPRJUiILFDV \

HFRQyPLFDV DGRSWDGDV� GH QR KDEHUVH SURGXFLGR OD HQWUDGD HQ YLJRU GH OD /H\ GH

&RQVROLGDFLyQ� SURGXFLUtD YHURVtPLOPHQWH ORV UHVXOWDGRV FRQWHQLGRV HQ ORV &XDGURV ��� \

���� TXH VH FRPHQWDQ D FRQWLQXDFLyQ� 6H GLVWLQJXH HQWUH ORV IOXMRV GHPRJUiILFRV GHO VLVWHPD

\ VXV IOXMRV HFRQyPLFRV� DXQTXH DPERV HVWiQ HVWUHFKDPHQWH UHODFLRQDGRV�

/D SUR\HFFLyQ GH HIHFWLYRV KXPDQRV GHO VLVWHPD DUURMD� SDUD ����� HO SULQFLSDO

LQGLFDGRU GH HVWD tQGROH� OD UHODFLyQ DILOLDGRV SHQVLRQHV� TXH WLHQH XQ YDORU GH ��� DILOLDGRV

SRU FDGD SHQVLyQ��� $Vt SXHV� ODV FRWL]DFLRQHV GH ORV DOJR PiV GH WUHFH PLOORQHV GH

DILOLDGRV HQ DOWD KDQ GH ILQDQFLDU ORV LPSRUWHV GH VLHWH PLOORQHV \ PHGLR GH SHQVLRQHV�

$GHPiV GH ORV DILOLDGRV SURSLDPHQWH GLFKRV� KD\ TXH WHQHU HQ FXHQWD TXH ORV GHVHPSOHDGRV

TXH SHUFLEHQ SUHVWDFLRQHV VLJXHQ YLQFXODGRV DO PHFDQLVPR GH DILOLDFLyQ \D TXH HO ,1(0

SDJD FRWL]DFLRQHV HQ VX QRPEUH� &RPR VH YLR HQ OD 6HFFLyQ �� GLFKD UHODFLyQ� HQ ����� HUD

GH ���� (Q HO IXWXUR� OD UHODFLyQ DILOLDGRV�SHQVLRQHV GHVFHQGHUi� OHQWDPHQWH KDVWD ����� HQ

TXH WRPDUi HO YDORU ���� SDUD HVWDELOL]DUVH D PHGLDGRV GHO SUy[LPR VLJOR HQ XQ YDORU

FHUFDQR D OD XQLGDG ������ HV GHFLU� SRFR PiV GH XQ DILOLDGR SRU FDGD SHQVLyQ� (VWH

GHVDUUROOR GHWHUPLQD OD FDSDFLGDG ILQDQFLHUD IXWXUD GHO VLVWHPD HQ EXHQD PHGLGD� GDGDV ODV

OLPLWDFLRQHV SDUD DXPHQWDU ODV FRWL]DFLRQHV SRU DILOLDGR R GLVPLQXLU ODV SHQVLRQHV PHGLDV�

�� 'HELGR D OD DFXPXODFLyQ GH PiV GH XQD SHQVLyQ HQ DOJXQRV FDVRV� HO Q~PHUR GH SHQVLRQHV HV

FDVL XQ VLHWH SRU FLHQWR PD\RU TXH HO Q~PHUR GH SHQVLRQLVWDV� (Q OR VXFHVLYR QRV UHIHULUHPRV DO

SULPHUR GH HVWRV GDWRV D WRGRV ORV HIHFWRV�
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&XDGUR ���

3UR\HFFLyQ GH HIHFWLYRV �PLOHV� GHO VLVWHPD GH SHQVLRQHV� 6LPXODFLyQ GH UHIHUHQFLD �9��

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

5pJLPHQ *HQHUDO

$ILOLDGRV ����� ����� ������ ������ ������ ������ ������ ������ ������ ����� ����� �����

1� GH SHQVLRQHV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

5HJtPHQHV (VSHFLDOHV

$ILOLDGRV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

1� GH SHQVLRQHV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDO 6LVWHPD

$ILOLDGRV ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

1� GH SHQVLRQHV ����� ����� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������

5HO� DILOLDGRV�SHQVLRQHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

)XHQWH� 3UR\HFFLRQHV GHO PRGHOR 02'3(16�)('($
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/D HYROXFLyQ� SHUPDQHQWHPHQWH D OD EDMD� GH OD UHODFLyQ DILOLDGRV�SHQVLRQHV LPSLGH

YHU TXH� VLQ HPEDUJR� OD DILOLDFLyQ DXPHQWD D EXHQ ULWPR� FRQ DUUHJOR D OD KLSyWHVLV

PDFURHFRQyPLFD DGRSWDGD� KDVWD ����� $ SDUWLU GH HQWRQFHV VH KDUi SDWHQWH OD UHVWULFFLyQ

GH EUD]RV HQ OD HFRQRPtD HVSDxROD� GH FXPSOLUVH ODV SUHYLVLRQHV GHPRJUiILFDV HQ XQ

FRQWH[WR GH VDOGRV PLJUDWRULRV QXORV� \ OD DILOLDFLyQ DO VLVWHPD GH SHQVLRQHV GHVFHQGHUi

DSUHFLDEOHPHQWH� (Q HIHFWR� GH PiV GH GLHFLVpLV PLOORQHV GH DILOLDGRV HQ ����� VH SDVD� HQ

QXHVWUD SUR\HFFLyQ� D DSHQDV WUHFH PLOORQHV HQ ����� (O Q~PHUR GH SHQVLRQHV� PLHQWUDV

WDQWR� QR GHMD GH FUHFHU KDVWD ����� HQ TXH� IUHQWH D ORV VLHWH PLOORQHV \ PHGLR HVWLPDGRV

SDUD ����� FUHFH KDVWD FDVL GRFH PLOORQHV SDUD GLVPLQXLU GHVSXpV GH DTXHO DxR GHELGR DO

GHVFHQVR JHQHUDOL]DGR GH OD SREODFLyQ� TXH DIHFWDUtD WDPELpQ D ODV HGDGHV PD\RUHV D

PHGLDGRV GHO SUy[LPR VLJOR�

&XDQGR VH DQDOL]DQ ORV UHVXOWDGRV GH OD SUR\HFFLyQ GH UHIHUHQFLD GLVWLQJXLHQGR SRU

UHJtPHQHV� VH DSUHFLD TXH HO UpJLPHQ JHQHUDO� GH WUDEDMDGRUHV SRU FXHQWD DMHQD� PDQWLHQH

PXFKR PHMRU TXH HO FRQMXQWR GH UHJtPHQHV HVSHFLDOHV VX EDODQFH GHPRJUiILFR� SHUR VRQ

QHFHVDULDV DOJXQDV PDWL]DFLRQHV� (Q HO SULPHUR� OD UHODFLyQ DILOLDGRV�SHQVLRQHV� SDVD GH ���

HQ ���� D ��� HQ ����� OR TXH FRQVWLWX\H XQ GHWHULRUR FRQVLGHUDEOH HQWHUDPHQWH JREHUQDGR

SRU ODV KLSyWHVLV GH FUHDFLyQ GH HPSOHR \ GHPRJUiILFDV DGRSWDGDV� (Q ORV VHJXQGRV�

DXQTXH GLFKDV KLSyWHVLV WDPELpQ FXHQWDQ� VH GD OD FLUFXQVWDQFLD GH TXH HO Q~PHUR GH

SHQVLRQHV H[LVWHQWHV HQ OD DFWXDOLGDG YLHQH GHWHUPLQDGR KLVWyULFDPHQWH SRU OD LQFRUSRUDFLyQ

GH PXFKRV PiV SHQVLRQLVWDV TXH ORV TXH OD DILOLDFLyQ HVWULFWD KXELHUD GHWHUPLQDGR� (Q HO

SDVDGR SHVDURQ UD]RQHV GH VROLGDULGDG TXH QR VH PDQWHQGUiQ HQ DGHODQWH� KDELpQGRVH

QRUPDOL]DGR ORV IOXMRV GH HQWUDGD \ VDOLGD GH SHQVLRQHV VREUH OD EDVH GH XQ Q~PHUR

GHVSURSRUFLRQDGDPHQWH HOHYDGR HQ OD DFWXDOLGDG� 3RU HVD UD]yQ� HO Q~PHUR GH SHQVLRQHV HQ

HVWRV UHJtPHQHV GLVPLQX\H HQ OD SULPHUD GpFDGD GH OD SUR\HFFLyQ SDUD DXPHQWDU HQ OR

VXFHVLYR� $Vt� HO FRQMXQWR GH UHJtPHQHV HVSHFLDOHV SUHVHQWD XQD UHODFLyQ DILOLDGRV�SHQVLRQHV

GH ��� HQ ���� TXH DXPHQWD KDVWD ��� HQ ���� SDUD GLVPLQXLU SDXODWLQDPHQWH KDVWD ��� HQ

�����

/DV DQWHULRUHV SUR\HFFLRQHV GH HIHFWLYRV GHO VLVWHPD GH SHQVLRQHV HVSDxRO WLHQHQ

QDWXUDOPHQWH VX FRQWUDSDUWLGD HFRQyPLFD� WDO \ FRPR VH RIUHFH HQ HO &XDGUR ���� (Q

HIHFWR� HO GHWHULRUR VLVWHPiWLFR GH OD UHODFLyQ DILOLDGRV�SHQVLRQHV R� VL VH TXLHUH�
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DFWLYRV�SDVLYRV� VH WUDGXFH HQ XQD LQVXILFLHQFLD ILQDQFLHUD WDPELpQ FUHFLHQWH� 3RU ILMDUQRV

GH QXHYR HQ HO LQGLFDGRU PiV FDUDFWHUtVWLFR GH ORV TXH VH FRQWLHQHQ HQ GLFKR FXDGUR�

FRPHQ]DUHPRV HO DQiOLVLV GH ODV SHUVSHFWLYDV ILQDQFLHUDV GLVFXWLHQGR OD HYROXFLyQ GHO GpILFLW

WRWDO R EDODQFH GHO VLVWHPD GH SHQVLRQHV� 'LFKR EDODQFH HV HO UHVXOWDGR GH UHVWDU D ORV

LQJUHVRV SRU FRWL]DFLRQHV ORV JDVWRV SRU SHQVLRQHV \ GH DGPLQLVWUDFLyQ GHO VLVWHPD� /DV

FRWL]DFLRQHV SURYLHQHQ GH WUDEDMDGRUHV \ HPSOHDGRUHV GH ORV GLIHUHQWHV UHJtPHQHV SRU ODV

OODPDGDV ´FRQWLQJHQFLDV FRPXQHVµ�� \ SRU DFFLGHQWHV GH WUDEDMR \ HQIHUPHGDG SURIHVLRQDO�

7DPELpQ VH LQFOX\HQ ODV FRWL]DFLRQHV VRFLDOHV SDJDGDV SRU HO ,1(0 D ODV DGPLQLVWUDFLRQHV

GH VHJXULGDG VRFLDO HQ QRPEUH GH ORV GHVHPSOHDGRV TXH SHUFLEHQ SUHVWDFLRQHV� /RV JDVWRV

FRUUHVSRQGHQ D WRGDV ODV PRGDOLGDGHV GH SHQVLRQHV UHFRQRFLGDV SRU HO VLVWHPD� LQFOXLGDV ODV

GHO UpJLPHQ GH DFFLGHQWHV GH WUDEDMR \ HQIHUPHGDG SURIHVLRQDO� ODV SUHVWDFLRQHV SRU

LQFDSDFLGDG ODERUDO WUDQVLWRULD \ ORV JDVWRV GH DGPLQLVWUDFLyQ GHO VLVWHPD�

3XHV ELHQ� OD SUR\HFFLyQ GH LPSRUWHV GHO VLVWHPD DUURMD XQ GpILFLW WRWDO FHUFDQR D XQ

SXQWR SRUFHQWXDO GHO 3,% �&XDGUR ����� /D SUR\HFFLyQ HIHFWXDGD PXHVWUD FyPR HVWH GpILFLW

DXPHQWDUtD OHYHPHQWH KDVWD ���� SDUD DFHOHUDU VX FUHFLPLHQWR JUDGXDOPHQWH KDVWD DOFDQ]DU

HO � SRU FLHQWR GHO 3,% HQ ���� \ HO ��� SRU FLHQWR HQ ���� GLVPLQX\HQGR D SDUWLU GH

HQWRQFHV� (O GHWHULRUR PiV DFXVDGR VH GDUtD HQWUH ���� \ ����� IXQGDPHQWDOPHQWH GHELGR D

OD MXELODFLyQ GH ODV QXWULGDV JHQHUDFLRQHV QDFLGDV HQWUH ���� \ ����� ODV OODPDGDV GHO EDE\�

ERRP� 3UHFLVDPHQWH OD IXHUWH FDtGD GH ORV QDFLPLHQWRV HQ ORV ~OWLPRV OXVWURV� FRPELQDGD

FRQ OD H[SORVLyQ GHPRJUiILFD DQWHULRU HV HO SRGHURVR PHFDQLVPR TXH FDXVD� HQ EXHQD

PHGLGD� ORV GHVHTXLOLEULRV GH HIHFWLYRV \ HFRQyPLFRV GHVFULWRV KDVWD DKRUD� /D HYROXFLyQ

GHO GpILFLW GHO VLVWHPD HV PX\ JUDYH� DXQTXH KD\ TXH LQVLVWLU HQ TXH pVWD VHUtD

SUREDEOHPHQWH OD VLWXDFLyQ D OHJLVODFLyQ FRQVWDQWH� HV GHFLU� HQ HO FDVR GH TXH QR VH

�� (VWDV FRQWLQJHQFLDV FRPXQHV VRQ HQ OD DFWXDOLGDG YHMH]� LQYDOLGH]� YLXGHGDG \ RUIDQGDG� (Q HO
SDVDGR VH LQFOXtDQ DVLVWHQFLD VDQLWDULD \ RWUDV SUHVWDFLRQHV XQLYHUVDOHV TXH KR\ VH ILQDQFLDQ FRQ

FDUJR D ORV SUHVXSXHVWRV JHQHUDOHV GHO HVWDGR� $ SHVDU GH TXH WRGDYtD SDUWH GH ODV FRWL]DFLRQHV VH

GHVWLQDQ D ILQDQFLDU OD VDQLGDG� HVWD SUiFWLFD GHVDSDUHFHUi HQ HO DxR ���� \ DTXt KHPRV RSWDGR SRU

DWULEXLU HO FRQMXQWR GH FRWL]DFLRQHV DO VLVWHPD GH SHQVLRQHV VLQ GHWUDHU PRQWDQWH DOJXQR SDUD RWUDV

SUHVWDFLRQHV TXH QR IXHVHQ ODV SHQVLRQHV \ GHPiV SUHVWDFLRQHV FRQWULEXWLYDV GHO VLVWHPD�
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DFRPHWLHUD QLQJXQD UHIRUPD GHO VLVWHPD GH SHQVLRQHV� (VWH QR HV SUHFLVDPHQWH HO FDVR \D

TXH OD /H\ GH &RQVROLGDFLyQ GH ���� KD FDPELDGR DOJXQDV GH ODV UHJODV GHO VLVWHPD� 3RU

HOOR HV LQWHUHVDQWH UHDOL]DU VX HYDOXDFLyQ� SDUD VDEHU HQ TXp PHGLGD ODV SHUVSHFWLYDV UHFLpQ

DQDOL]DGDV TXHGDQ DOWHUDGDV WUDV VX SURPXOJDFLyQ�
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&XDGUR ���

3UR\HFFLyQ GH LQJUHVRV \ JDVWRV GHO VLVWHPD GH SHQVLRQHV �PLOHV GH PLOORQHV GH SHVHWDV GH �����

6LPXODFLyQ GH UHIHUHQFLD

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

5pJLPHQ *HQHUDO

,QJUHVRV ����� ����� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������

*DVWRV ����� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������

%DODQFH ��� ��� ��� ��� �� ���� ������ ������ ������ ������ ������ ������

%DODQFH HQ � GHO 3,% ���� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� �����

5HJtPHQHV (VSHFLDOHV

,QJUHVRV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

*DVWRV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

%DODQFH ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

%DODQFH HQ � GHO 3,% ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDO 6LVWHPD

,QJUHVRV ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������

*DVWRV ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������

%DODQFH ���� ���� ������ ������ ������ ������ ������ ������ ������ ������ ������� �������

%DODQFH HQ � GHO 3,% ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

)XHQWH� 3UR\HFFLRQHV GHO PRGHOR 02'3(16�)('($
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&RQWLQXDQGR FRQ HO DQiOLVLV GH ORV LPSRUWHV WRWDOHV GHO VLVWHPD GH SHQVLRQHV� VH

REVHUYD WDPELpQ� HQ HO &XDGUR ���� TXH HO GpILFLW D ODUJR SOD]R VH UHSDUWH SRU LJXDO HQWUH HO

UpJLPHQ JHQHUDO \ ORV UHJtPHQHV HVSHFLDOHV� (VWRV ~OWLPRV PDQWLHQHQ XQ GpILFLW FUyQLFR

DOUHGHGRU GHO � SRU FLHQWR GHO 3,% HQ WRGR HO SHULRGR GH SUR\HFFLyQ� PLHQWUDV TXH HO

UpJLPHQ JHQHUDO SDVD GHO VXSHUDYLW SUHVHQWH DO PDUFDGR GpILFLW GH PHGLDGRV GHO VLJOR

SUy[LPR� (VWDV FLIUDV PXHVWUDQ FODUDPHQWH OD GLVWLQWD JpQHVLV GH ORV GLIHUHQWHV UHJtPHQHV GH

QXHVWUR DFWXDO VLVWHPD GH SHQVLRQHV H LQGXFHQ D DFRPHWHU UHIRUPDV VXVWDQWLYDV HQ HO VHQR GH

ORV UHJtPHQHV HVSHFLDOHV SDUD GHYROYHUOHV FXDQWR DQWHV VX SURSLD VXILFLHQFLD ILQDQFLHUD�

$~Q DVt� HO GHWHULRUR ILQDQFLHUR GHO UpJLPHQ JHQHUDO HV PX\ DFXVDGR�

6HJ~Q OD SUR\HFFLyQ UHDOL]DGD� HQ ����� ORV LQJUHVRV WRWDOHV FXEUHQ HO ���� SRU

FLHQWR GH ORV JDVWRV WRWDOHV� SHUR HQ ���� HO JUDGR GH FREHUWXUD VHUtD VRODPHQWH GHO ����

SRU FLHQWR� 6L HO VLVWHPD GH SHQVLRQHV HVWXYLHUD REOLJDGR D PDQWHQHU HQ HVWH ~OWLPR DxR HO

HTXLOLEULR ILQDQFLHUR WHQGUtD TXH UHGXFLU VXV JDVWRV HQ XQ ���� SRU FLHQWR R DXPHQWDU VXV

LQJUHVRV HQ XQ ���� SRU FLHQWR� 3LpQVHVH OR TXH HVWR VLJQLILFDUtD HQ WpUPLQRV GH�

UHVSHFWLYDPHQWH� GLVPLQXFLyQ GH ODV SHQVLRQHV PHGLDV R DXPHQWR GH ORV WLSRV GH FRWL]DFLyQ�

(Q JUDQGHV OtQHDV� HVWRV VRQ ORV UHWRV TXH OD UHIRUPD GHO VLVWHPD GH SHQVLRQHV HQ QXHVWUR

SDtV� \ HQ PXFKRV RWURV SDtVHV RFFLGHQWDOHV� KD GH DIURQWDU FRQ LQWHQVLGDG \ ILUPH]D� 6H

WUDWD SXHV GH HODERUDU SURSXHVWDV \ OH\HV GH UHIRUPD� FRQVROLGDFLyQ� UDFLRQDOL]DFLyQ� R

FRPR TXLHUD TXH VH OHV OODPH� TXH UHVWDEOH]FDQ ORV HTXLOLEULRV GH HIHFWLYRV \ HFRQyPLFRV

GHO VLVWHPD GH SHQVLRQHV�

$KRUD ELHQ� FRQYLHQH VHU UHDOLVWDV� QXHVWUR VLVWHPD GH SHQVLRQHV VH EDVD HQ HO

OODPDGR PpWRGR GHO UHSDUWR� (V GHFLU� ODV FRWL]DFLRQHV SHUFLELGDV HQ XQ DxR FXDOTXLHUD

VLUYHQ SDUD SDJDU ODV SHQVLRQHV GH HVH PLVPR DxR� 1R VH DFXPXODQ ORV H[FHGHQWHV HQ HO

FDVR GH TXH H[LVWDQ� \ VL VH SURGXFH XQ GpILFLW� pVWH KD GH VHU ILQDQFLDGR FRQ RWURV UHFXUVRV

R FRQ HO HQGHXGDPLHQWR� (O FXUVR SUHYLVWR HQ OD SUR\HFFLyQ DQWHULRU SDUD HO GpILFLW WRWDO GHO

VLVWHPD� GH QR H[LVWLU UHFXUVRV DGLFLRQDOHV� OOHYDUtD D OD DFXPXODFLyQ GH XQD GHXGD TXH� FRQ

VXV LQWHUHVHV� SRGUtD OOHJDU D GXSOLFDU DO 3,% HQ ����� (Q HO VLVWHPD GH UHSDUWR� D GLIHUHQFLD

GHO GH FDSLWDOL]DFLyQ� HQ XQ DxR FXDOTXLHUD� ORV FRPSURPLVRV GH SHQVLRQHV SXHGHQ PX\

ELHQ VXSHUDU D ORV UHFXUVRV GLVSRQLEOHV SDUD VX ILQDQFLDFLyQ� FRPR KHPRV SUR\HFWDGR TXH

VXFHGHUtD VL QR VH LQWURGXFHQ FDPELRV HQ VX IXQFLRQDPLHQWR� (O VLVWHPD GH UHSDUWR� IUHQWH D
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ODV SHUVSHFWLYDV GHPRJUiILFDV TXH FRQWHPSODPRV� UHTXLHUH SDUD VX FRQVROLGDFLyQ UHIRUPDV

UHODWLYDPHQWH XUJHQWHV� GH XQD IRUPLGDEOH LQWHQVLGDG� FX\RV yUGHQHV GH PDJQLWXG HVWiQ

UD]RQDEOHPHQWH GDGRV SRU ODV HVWLPDFLRQHV GHO SiUUDIR DQWHULRU� /D SUHJXQWD UHOHYDQWH

DKRUD HV VL OD RSHUDFLyQ GH ODV PHGLGDV LQWURGXFLGDV SRU OD /H\ GH &RQVROLGDFLyQ GH ����

WHQGUi XQ HIHFWR GLVFHUQLEOH VREUH OD SUR\HFFLyQ GH UHIHUHQFLD TXH KHPRV GLVFXWLGR HQ HVWD

VHFFLyQ�

&RPHQWiEDPRV DQWHV TXH HVWDV SHUVSHFWLYDV ILQDQFLHUDV QR VH UHDOL]DUiQ FRQ WRGD

SUREDELOLGDG \D TXH VH KDQ HVWDEOHFLGR VREUH XQD KLSyWHVLV GH OHJLVODFLyQ FRQVWDQWH \�

SUHFLVDPHQWH� OD /H\ GH &RQVROLGDFLyQ FRQWUDGLFH IURQWDOPHQWH HVWD KLSyWHVLV� ¢&XiOHV VRQ

SXHV ODV QXHYDV SHUVSHFWLYDV ILQDQFLHUDV"

�� (IHFWRV HFRQyPLFRV GH OD /H\ GH &RQVROLGDFLyQ� ¢FyPR FDPELDQ ODV SHUVSHFWLYDV

ILQDQFLHUDV"

(O FRQWHQLGR GH OD /H\ GH &RQVROLGDFLyQ VH KD FRPHQWDGR HQ OD 6HFFLyQ �� HQ OD TXH

VH LQVLVWtD VREUH HO SUHYLVLEOH PRGHUDGR HIHFWR TXH VXV PHGLGDV KDEUtDQ GH WHQHU XQD YH]

DSOLFDGDV� (VWH MXLFLR FXDOLWDWLYR VH FRQIURQWD DKRUD FRQ XQD HVWLPDFLyQ FXDQWLWDWLYD TXH VH

UHDOL]DUi VLJXLHQGR XQD HVWUDWHJLD LQFUHPHQWDO� HV GHFLU� D SDUWLU GH OD VLPXODFLyQ GH

UHIHUHQFLD LUHPRV VLPXODQGR VXFHVLYDPHQWH ODV PHGLGDV FRQWHPSODGDV HQ OD OH\ VXVFHSWLEOHV

GH WHQHU HIHFWRV HFRQyPLFRV� FRPSDUDQGR HQ FDGD SDVR HO GpILFLW UHVXOWDQWH FRQ HO DQWHULRU

\ FRQ HO GH OD VLPXODFLyQ GH UHIHUHQFLD� 1RV FHQWUDUHPRV SXHV HQ HVWH LQGLFDGRU GH

VXILFLHQFLD ILQDQFLHUD GHO VLVWHPD GH SHQVLRQHV�

/DV YDULDQWHV FRQVLGHUDGDV� FRUUHVSRQGLHQWHV D RWUDV WDQWDV PHGLGDV FRQWHPSODGDV

HQ OD /H\� KDQ VLGR�

6�� 6LPXODFLyQ GH UHIHUHQFLD WDO \ FRPR VH KD GHVFULWR \ FXDQWLILFDGR HQ OD VHFFLyQ

DQWHULRU

6�� 6LPXODFLyQ GHO DXPHQWR GHO Q~PHUR GH DxRV HQ HO FiOFXOR GH OD EDVH UHJXODGRUD GH

OD SHQVLyQ GH MXELODFLyQ \ PRGLILFDFLyQ HQ OD IyUPXOD GH FiOFXOR GHO SRUFHQWDMH GH

SHQVLyQ�



)('($ ² '�7� ����� SRU -RVp $� +HUFH \ -DYLHU $ORQVR ��

6�� 6LPXODFLyQ GHO GHVWRSH GH ODV EDVHV GH FRWL]DFLyQ LQIHULRUHV D OD EDVH Pi[LPD GH OD

Pi[LPD FDWHJRUtD SURIHVLRQDO�

6�� 6LPXODFLyQ GH OD DPSOLDFLyQ GHO SHULRGR GH GLVIUXWH GH OD SHQVLyQ SDUD KXpUIDQRV

TXH VH HQFXHQWUHQ VLQ WUDEDMR�

6�� 6LPXODFLyQ GH OD HTXLSDUDFLyQ GH ODV SHQVLRQHV PtQLPDV GH YLXGHGDG SDUD

SHUFHSWRUHV GH PHQRV GH �� DxRV�

6H LQFOX\H 6�� TXH HV OD VLPXODFLyQ GH UHIHUHQFLD� D HIHFWRV FRPSDUDWLYRV \D TXH�

REYLDPHQWH� QR IRUPD SDUWH GHO FRQWHQLGR GH OD /H\ GH &RQVROLGDFLyQ� 'HVFULELPRV D

FRQWLQXDFLyQ FRQ DOJR PiV GH GHWDOOH ODV VLPXODFLRQHV 6� D 6�� $O ILQDO GH FDGD DSDUWDGR VH

HYDO~DQ VXV HIHFWRV VREUH HO GpILFLW GHO VLVWHPD R� HQ FDGD FDVR� ODV SHQVLRQHV PHGLDV \ ORV

HIHFWLYRV FRUUHVSRQGLHQWHV� /DV VLPXODFLRQHV VH RIUHFHQ HQ HO &XDGUR ����
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&XDGUR ���

6LPXODFLyQ GH OD /H\ GH &RQVROLGDFLyQ GHO 6LVWHPD GH 6HJXULGDG 6RFLDO GH ����
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)XHQWH� 3UR\HFFLRQHV GHO PRGHOR 02'3(16�)('($� D� (Q PLOHV� E� 6H WUDWD HQ WRGR FDVR GH ODV SHQVLRQHV PHGLDV GH ODV QXHYDV DOWDV GH FDGD
FRQWLQJHQFLD� SDUD HO UpJLPHQ JHQHUDO� H[SUHVDGDV HQ SHVHWDV GH ���� �H[FHSWR ����� SHVHWDV GH HVWH DxR� \ SDJDV PHQVXDOHV �FDWRUFH DO DxR�� F� (Q
SRUFHQWDMH GHO 3,%�



)('($ ² '�7� ����� SRU -RVp $� +HUFH \ -DYLHU $ORQVR ��

&DPELRV HQ OD IyUPXOD GH FiOFXOR GH OD SHQVLyQ GH MXELODFLyQ �6��

(VWD PHGLGD FRQVLVWH HQ GRV WLSRV GH PRGLILFDFLRQHV� (Q SULPHU OXJDU HO Q~PHUR GH

DxRV XWLOL]DGRV HQ HO HVWDEOHFLPLHQWR GH OD EDVH UHJXODGRUD GH OD SHQVLyQ SDVD GH � HQ ����

D �� HQ ���� DXPHQWDQGR SURJUHVLYDPHQWH GH XQR HQ XQR� FDGD DxR� KDVWD ���� \ SDVDQGR

GH �� D �� HQWUH ���� \ ����� $ OD YH]� GHVGH ����� OD SHQVLyQ SDVD D FDOFXODUVH FRPR XQ

SRUFHQWDMH GH OD EDVH UHJXODGRUD TXH FRUUHVSRQGD� HQ HO TXH ORV �� SULPHURV DxRV GH OD

FDUUHUD GH MXELODFLyQ SURSRUFLRQDQ HO �� SRU FLHQWR GH OD EDVH UHJXODGRUD� ORV GLH] DxRV

VLJXLHQWHV XQ � SRU FLHQWR FDGD XQR \ ORV GLH] ILQDOHV XQ � SRU FLHQWR FDGD XQR� /D FDUUHUD

Pi[LPD GH FRWL]DFLyQ HV GH �� DxRV \ HO SRUFHQWDMH Pi[LPR GH SHQVLyQ HV GHO ��� SRU

FLHQWR���

/RV HIHFWRV GH HVWD PHGLGD GHSHQGHUiQ GH FDGD FDVR LQGLYLGXDO D ORV TXH VH DSOLTXH�

$ SULRUL� SDUD FDUUHUDV ODUJDV GH FRWL]DFLyQ� OD SHQVLyQ UHVXOWDQWH GHEHUtD GLVPLQXLU� SHUR�

HVSHFLDOPHQWH HO DXPHQWR GHO Q~PHUR GH DxRV HQ HO FiOFXOR GH OD EDVH UHJXODGRUD� SXHGH

KDFHU DSDUHFHU PHMRUHV DxRV GH FRWL]DFLyQ SDUD SHUVRQDV TXH KD\DQ SHUPDQHFLGR HQ SDUR

DQWHV GH VX MXELODFLyQ� $ PHGLGD TXH HVWD PRGLILFDFLyQ PDGXUD \ GLVPLQX\H OD LQFLGHQFLD

GHO GHVHPSOHR� VLQ HPEDUJR� ODV SHQVLRQHV PHGLDV GHVFHQGHUiQ LQYDULDEOHPHQWH� (Q

JHQHUDO SXHV� HVWD PHGLGD UHGXFLUi D ODUJR SOD]R HO JDVWR GHO VLVWHPD� 1R WLHQH HIHFWR

DOJXQR� VLQ HPEDUJR� VREUH ORV HIHFWLYRV GH DILOLDGRV R SHQVLRQLVWDV�

6XV HIHFWRV VREUH HO GpILFLW GHO VLVWHPD \ RWURV LQGLFDGRUHV VH DSUHFLDQ HQ HO &XDGUR

��� FRPSDUDQGR ODV FLIUDV FRUUHVSRQGLHQWHV D ODV VLPXODFLRQHV 6� \ 6�� /D SUHVHQWDFLyQ GH

HVWDV FLIUDV UHTXLHUH� DQWHV GH VX GLVFXVLyQ� DOJXQDV H[SOLFDFLRQHV VREUH FyPR KDQ GH

LQWHUSUHWDUVH� (VWD YH]� OD SUR\HFFLyQ VH LQLFLD HQ ����� DxR GH HQWUDGD HQ YLJRU GH OD OH\�

5HFXpUGHVH TXH HO DxR GH EDVH GHO PRGHOR XWLOL]DGR HV HO GH ����� SRU OR TXH HVWD

SUR\HFFLyQ HV FRKHUHQWH FRQ OD GLVFXWLGD HQ OD VHFFLyQ DQWHULRU� ,JXDOPHQWH RIUHFHPRV PiV

GHWDOOH KDVWD HO DxR ���� \D TXH OD OH\ SURGXFLUi HIHFWRV GHVGH VX HQWUDGD HQ YLJRU� &DGD

XQD GH ODV VLPXODFLRQHV 6� D 6� VH KDQ OOHYDGR D FDER GH PDQHUD LQFUHPHQWDO� HV GHFLU� OD

�� $QWHV GH OD HQWUDGD HQ YLJRU GH OD OH\ HO Q~PHUR GH DxRV SDUD HO FiOFXOR GH OD EDVH UHJXODGRUD

HUD GH � \ HO SRUFHQWDMH GH SHQVLyQ D ORV �� DxRV GH FRWL]DFLyQ HUD GHO �� SRU FLHQWR� DXPHQWDQGR

FDGD DxR VXFHVLYR� KDVWD ORV �� GH OD FDUUHUD FRPSOHWD� HQ XQ � SRU FLHQWR�
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VLPXODFLyQ 6� VH KD UHDOL]DGR D SDUWLU GH OD VLPXODFLyQ 6�� PRGLILFDQGR HO PRGHOR HQ OD

PHGLGD GHVFULWD HQ HVWH DSDUWDGR� OD VLPXODFLyQ 6�� D SDUWLU GH OD 6�� FRQ VX

FRUUHVSRQGLHQWH PRGLILFDFLyQ� \ DVt VXFHVLYDPHQWH� $Vt� OD VLPXODFLyQ 6�� UHVSHFWR D 6�

TXH HV OD VLPXODFLyQ GH UHIHUHQFLD� HTXLYDOH D OD VLPXODFLyQ FRPSOHWD GH OD /H\ GH

FRQVROLGDFLyQ \ ORV HIHFWRV LQFUHPHQWDOHV GH OD PHGLGD 6� SXHGHQ DSUHFLDUVH FRPSDUDQGR

ORV UHVXOWDGRV GH HVWD VLPXODFLyQ FRQ ORV GH 6��

(VWD PHGLGD DIHFWD IXQGDPHQWDOPHQWH D ODV QXHYDV SHQVLRQHV GH MXELODFLyQ FDXVDGDV

D SDUWLU GH OD HQWUDGD HQ YLJRU GH OD OH\ \ PDGXUD D PHGLGD TXH VH SURGXFH OD VXVWLWXFLyQ GH

SHQVLRQHV� 3XHGH DSUHFLDUVH HQ HO &XDGUR ��� TXH HO GpILFLW GHO VLVWHPD� HQ SRUFHQWDMH GHO

3,%� QR VH YH DIHFWDGR� UHVSHFWR D OD VLPXODFLyQ GH UHIHUHQFLD� KDVWD SDVDGR HO DxR ���� \

TXH VXV HIHFWRV D ODUJR SOD]R VREUH DTXpO FRQVLVWHQ HQ XQD GLVPLQXFLyQ GH DSHQDV GRV

GpFLPDV GH SXQWR� $ FRUWR SOD]R� LQFOXVR� ODV SHQVLRQHV GH ODV QXHYDV DOWDV GH MXELODFLyQ

DXPHQWDQ GH PDQHUD PDUJLQDO� GHELGR D TXH OD PHGLGD PLWLJD OD IXHUWH LQFLGHQFLD GHO

GHVHPSOHR HQ ORV ~OWLPRV DxRV DO KDFHU DSDUHFHU PHMRUHV DxRV GH FRWL]DFLyQ SDUD DOJXQRV

LQGLYLGXRV� $ ODUJR SOD]R� VLQ HPEDUJR� OD SHQVLyQ PHGLD GH ODV QXHYDV DOWDV GH MXELODFLyQ

GHVFLHQGH FODUDPHQWH� UHVSHFWR D OD TXH VH REWHQGUtD GH QR KDEHUVH GDGR HVWD PRGLILFDFLyQ�

HQ FDVL XQ � SRU FLHQWR� 1yWHVH TXH OD SHQVLyQ GH MXELODFLyQ QR KD GHMDGR GH FUHFHU HQ

SHVHWDV FRQVWDQWHV HQ HVWD VLPXODFLyQ�

(VWH ~OWLPR UHVXOWDGR VLPSOHPHQWH LQGLFD TXH OD PD\RU SDUWH GH ODV PHGLGDV TXH VH

SXHGDQ DGRSWDU SDUD OLPLWDU HO DXPHQWR GH ORV JDVWRV SRU SHQVLRQHV LPSOLFDUiQ XQ

FUHFLPLHQWR PHQRU GH ODV SHQVLRQHV PHGLDV� HQ YDORU UHDO� SHUR UDUDPHQWH VX GLVPLQXFLyQ�

WDPELpQ HQ YDORU UHDO� UHVSHFWR DO SUHVHQWH� $TXt� OD SHQVLyQ GH MXELODFLyQ GLVPLQX\H

UHVSHFWR D OD TXH VH REWHQGUtD GH QR FDPELDU HO HVFHQDULR GH UHIHUHQFLD� SHUR QR GHMD GH

FUHFHU HQ OD VLPXODFLyQ UHDOL]DGD� 3DUD TXH HO GHEDWH VRFLDO VREUH OD UHIRUPD GH ODV

SHQVLRQHV DYDQFH VLQ DSDVLRQDPLHQWR LQMXVWLILFDGR HV QHFHVDULR TXH VH HQWLHQGD ELHQ OD

PHFiQLFD TXH DFDEDPRV GH GHVFULELU�

'HVWRSH GH ODV EDVHV GH FRWL]DFLyQ �6��

6L OD PHGLGD DQWHULRUPHQWH FRPHQWDGD FRQWULEXtD D GLVPLQXLU HO GpILFLW GHO VLVWHPD

SRUTXH GLVPLQXtD ORV JDVWRV SRU SHQVLRQHV� pVWD SURYRFD HO PLVPR HIHFWR VREUH HO GpILFLW \D
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TXH DXPHQWD ORV LQJUHVRV SRU FRWL]DFLRQHV� 3RU RWUD SDUWH� OD HILFDFLD GH OD PHGLGD DQWHULRU

DXPHQWDED D ODUJR SOD]R� D PHGLGD TXH VH JHQHUDOL]DEDQ ODV SHQVLRQHV PRGLILFDGDV�

PLHQWUDV TXH pVWD SLHUGH SDUWH GH VX HILFDFLD \D TXH ODV EDVHV GH FRWL]DFLyQ DXPHQWDQ GHVGH

VX HQWUDGD HQ YLJRU� 3URYRFDQGR PD\RUHV GHUHFKRV GH SHQVLyQ HQ HO IXWXUR�

(O GHVWRSH VH DSOLFD� VLQ HPEDUJR� D ODV EDVHV Pi[LPDV GH FRWL]DFLyQ GH WRGDV ODV

FDWHJRUtDV LQIHULRUHV D OD FDWHJRUtD GXRGpFLPD� TXH VH LJXDODQ OD EDVH Pi[LPD GH HVWD

~OWLPD� TXH QR VH DOWHUD� 'DGDV ODV HVFDVDV GLIHUHQFLDV H[LVWHQWHV DQWHV GH OD HQWUDGD HQ

YLJRU GH OD PHGLGD HQWUH ORV VDODULRV HIHFWLYRV \ ODV EDVHV GH FRWL]DFLyQ� HO DXPHQWR GH ODV

FRWL]DFLRQHV KD GH VHU PX\ PRGHUDGR� 6H KD HVWLPDGR HQ XQRV RFKR PLO PLOORQHV GH SHVHWDV

HO DXPHQWR GH ODV FRWL]DFLRQHV GHELGR D HVWD PHGLGD HQ ����� PDQWHQLpQGRVH HO OD

SUR\HFFLyQ OD SURSRUFLyQ FRUUHVSRQGLHQWH VREUH HO WRWDO GH LQJUHVRV SRU FRWL]DFLRQHV GH HVH

DxR� &RPR SXHGH DSUHFLDUVH HQ HO &XDGUR ���� HO GpILFLW GHO VLVWHPD HQ OD VLPXODFLyQ 6��

FRPSDUiQGROR FRQ HO GH OD VLPXODFLyQ 6�� DSHQDV PHMRUD HQ XQD FHQWpVLPD GH 3,% D FRUWR \

PHGLR SOD]R�

8QD FRQVHFXHQFLD GH HVWD PHGLGD� FRPR VH FRPHQWDED DQWHULRUPHQWH� HV TXH DKRUD

ODV EDVHV GH FRWL]DFLyQ DXPHQWDQ OLJHUDPHQWH \ ODV SHQVLRQHV IXWXUDV VH REWLHQHQ D SDUWLU GH

EDVHV UHJXODGRUDV PD\RUHV TXH ODV TXH VH REWHQtDQ HQ OD VLPXODFLyQ DQWHULRU� 3RU HOOR ODV

SHQVLRQHV GH ODV QXHYDV DOWDV YDQ VLHQGR PD\RUHV \ ORV JDVWRV SRU SHQVLRQHV DXPHQWDQ� /RV

FiOFXORV UHODWLYRV D HVWD VLPXODFLyQ PXHVWUDQ FyPR OD SHQVLyQ PHGLD GH ODV QXHYDV DOWDV GH

MXELODFLyQ DXPHQWD SDXODWLQDPHQWH� DXQTXH GH PDQHUD PX\ PRGHUDGD� $ SDUWLU GH ����� OD

HVFDVD PHMRUtD GHO GpILFLW GHO VLVWHPD D OD TXH VH DOXGtD HQ HO SiUUDIR DQWHULRU KD TXHGDGR

SUiFWLFDPHQWH FRUUHJLGD�

(VWH UHVXOWDGR PXHVWUD XQD VHULH GH HIHFWRV FX\D WHPSRUDOLGDG HV FDUDFWHUtVWLFD GH

ODV PHGLGDV TXH KDFHQ DXPHQWDU ORV LQJUHVRV SRU FRWL]DFLRQHV D OD VHJXULGDG VRFLDO� 6L HVWRV

DXPHQWDQ SRUTXH FDGD WUDEDMDGRU KD GH SDJDU PiV DO VLVWHPD� OD SHQVLyQ IXWXUD GH HVWRV

WUDEDMDGRUHV DXPHQWDUi� HQ MXVWD FRUUHVSRQGHQFLD DFWXDULDO� 6L ORV LQJUHVRV SRU FRWL]DFLRQHV

DXPHQWDQ SRUTXH KD\ PiV WUDEDMDGRUHV� SRU HMHPSOR LQPLJUDQWHV� HQWRQFHV VH JHQHUDUiQ

PiV SHQVLRQHV IXWXUDV� /RV LQJUHVRV DXPHQWDQ GHVGH HO SULQFLSLR SHUR� PiV DGHODQWH�

DXPHQWDQ WDPELpQ ORV JDVWRV UHVWDQGR HILFDFLD D ODUJR SOD]R D OD PHGLGD� (Q HVWD

VLPXODFLyQ ORV HIHFWRV FXDQWLILFDGRV VRQ VLQ HPEDUJR LQVLJQLILFDQWHV�
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3HQVLRQHV GH RUIDQGDG �6��

/D /H\ GH &RQVROLGDFLyQ LQFOX\H DGHPiV GH ODV PHGLGDV DQWHULRUPHQWH GLVFXWLGDV�

GHVWLQDGDV D GLVPLQXLU HO JDVWR \ D DXPHQWDU ORV LQJUHVRV� RWUDV PHGLGDV GH PHMRUD GH

DOJXQDV SHQVLRQHV H[LVWHQWHV� (Q SULPHU OXJDU DQDOL]DUHPRV ODV FRQVHFXHQFLDV HFRQyPLFDV

GH DPSOLDU HO SHULRGR GH GLVIUXWH GH ODV SHQVLRQHV GH RUIDQGDG \� SRVWHULRUPHQWH� OD PHMRUD

GH ODV SHQVLRQHV PtQLPDV GH YLXGHGDG SDUD SHUFHSWRUHV GH PHQRV GH VHVHQWD DxRV���

$QWHV GH OD HQWUDGD HQ YLJRU GH OD OH\ TXH HYDOXDPRV� OD SHQVLyQ GH RUIDQGDG VH

GHMDED GH SHUFLELU D OD HGDG GH �� DxRV� H[FHSWR TXH VX WLWXODU HVWXYLHVH GLVFDSDFLWDGR R

LPSHGLGR SDUD WUDEDMDU� 7UDV OD /H\ GH &RQVROLGDFLyQ� ORV KXpUIDQRV TXH HVWpQ HQ SDUR

SRGUiQ SHUFLELU VX SHQVLyQ KDVWD FXPSOLU ORV �� DxRV� R ORV �� DxRV VL OD RUIDQGDG HV

DEVROXWD� (VWD DPSOLDFLyQ GHO SHULRGR GH GLVIUXWH DIHFWD DO ����� SRU FLHQWR GH ORV WLWXODUHV

GH SHQVLRQHV GH RUIDQGDG \ SHUPLWH TXH DSDUH]FDQ QXHYDV SHQVLRQHV GH RUIDQGDG FX\RV

WLWXODUHV WHQJDQ HGDGHV VXSHULRUHV D ORV �� DxRV� (V SXHV XQD PHGLGD TXH DXPHQWD

SHUPDQHQWHPHQWH HO Q~PHUR GH SHQVLRQHV GH RUIDQGDG� OD FXDQWtD GH ODV PLVPDV \ HO JDVWR

WRWDO HQ SHQVLRQHV� 7RGR HOOR VH FRPSUXHED HQ HO &XDGUR ����

/D VLPXODFLyQ 6� DxDGH D ODV PHGLGDV HYDOXDGDV HQ 6� OD PHGLGD DQWHULRUPHQWH

GHVFULWD \ VH DSUHFLD FyPR� HQ SULPHU OXJDU� FRPSDUDQGR HO Q~PHUR GH SHQVLRQHV GH HVWD

VLPXODFLyQ FRQ HO GH OD VLPXODFLyQ GH UHIHUHQFLD� 6���� (Q HO SULPHU DxR GH DSOLFDFLyQ GH OD

OH\ SUR\HFWDPRV XQ DXPHQWR GH TXLQFH PLO SHQVLRQHV TXH DXPHQWD UiSLGDPHQWH KDVWD TXH

PDGXUD OD PHGLGD� HQ HO DxR ����� $ ODUJR SOD]R� HO DXPHQWR GHO Q~PHUR GH SHQVLRQHV

�� /DV SHQVLRQHV GH LQYDOLGH] VRQ WDPELpQ REMHWR GH DWHQFLyQ SRU OD /H\ GH &RQVROLGDFLyQ� 6LQ

HPEDUJR� WRGDYtD QR HVWi FODUR TXp GLUHFFLyQ WRPDUi OD DSOLFDFLyQ GH ORV QXHYRV FULWHULRV GH

FDOLILFDFLyQ GH FDWHJRUtDV SURIHVLRQDOHV \ IXQFLRQHV R ´WUDEDMR KDELWXDOµ GHQWUR GH FDGD FDWHJRUtD�

QL DTXHOORV FULWHULRV HVWiQ FRPSOHWDPHQWH GHILQLGRV� /DV SHQVLRQHV \D FDXVDGDV GH LQYDOLGH] SDVDUiQ

D GHQRPLQDUVH GH MXELODFLyQ FXDQGR VX WLWXODU FXPSOD �� DxRV� VLQ TXH HOOR WHQJD HIHFWRV
HFRQyPLFRV� /DV SHQVLRQHV LQ LQYDOLGH] TXH VH FDXVHQ D ORV �� DxRV� SDVDUiQ D VHU SHQVLRQHV GH

MXELODFLyQ� VL VH FXPSOHQ ORV UHTXLVLWRV SHUWLQHQWHV� VXV WLWXODUHV UHFLELUiQ OD FRUUHVSRQGLHQWH

SHQVLyQ GH MXELODFLyQ LQGHSHQGLHQWHPHQWH GH TXH VX FXDQWtD VHD PD\RU R PHQRU GH OD TXH OHV

KXELHUD FRUUHVSRQGLGR SRU LQYDOLGH] SURSLDPHQWH GLFKD� (Q HVWH ~OWLPR FDVR OD PHGLGD WLHQH HIHFWRV

HFRQyPLFRV TXH SXHGHQ FRPSHQVDUVH VHJ~Q ORV FDVRV� 1R VH KD VLPXODGR QLQJXQD GH HVWDV PHGLGDV�
�� (O Q~PHUR GH SHQVLRQHV HQ 6�� 6� \ 6� HV VLHPSUH HO PLVPR \D TXH ODV PHGLGDV GH 6� \ 6� VyOR

DIHFWDQ D ODV FXDQWtDV GH SHQVLRQHV \ FRWL]DFLRQHV� SHUR QR DO Q~PHUR GH DILOLDGRV QL DO GH

SHQVLRQHV�



)('($ ² '�7� ����� SRU -RVp $� +HUFH \ -DYLHU $ORQVR ��

SUR\HFWDGR HV GH XQDV �� PLO� /D FXDQWtD GH OD SHQVLyQ PHGLD GH ODV QXHYDV DOWDV GH

RUIDQGDG WDPELpQ VH YH DIHFWDGD OLJHUD \ SURJUHVLYDPHQWH DO DO]D� 3RU WRGR HOOR� HO JDVWR

SRU SHQVLRQHV DXPHQWD \ HO GpILFLW GHO VLVWHPD� TXH KDEtD GLVPLQXLGR HQ ODV GRV

VLPXODFLRQHV DQWHULRUHV� DXPHQWD GHVGH OD HQWUDGD HQ YLJRU GH OD OH\ KDVWD VLWXDUVH WUHV

FHQWpVLPDV GH SXQWR GH 3,% SRU HQFLPD GHO GH OD VLPXODFLyQ 6� D ODUJR SOD]R�

3HQVLRQHV GH YLXGHGDG �6��

,JXDOPHQWH� OD /H\ GH &RQVROLGDFLyQ SUHYp OD PHMRUD HFRQyPLFD GH ODV SHQVLRQHV GH

YLXGHGDG FX\RV WLWXODUHV WHQJDQ PHQRV GH VHVHQWD DxRV GH HGDG� LQJUHVRV PtQLPRV \ FDUJDV

IDPLOLDUHV� (Q HVWH FDVR VH HQFXHQWUDQ HO ����� SRU FLHQWR GH ORV WLWXODUHV GH SHQVLyQ GH

YLXGHGDG PHQRUHV GH �� DxRV D ORV TXH VH OHV HOHYDQ VXV SHQVLRQHV KDVWD KDFHUODV FRLQFLGLU

FRQ OD SHQVLyQ PHGLD GH YLXGHGDG GH ORV WLWXODUHV GH HQWUH �� \ �� DxRV GH HGDG� (VWD

PHGLGD QR DIHFWD DO Q~PHUR GH SHQVLRQHV SHUR DXPHQWD OD SHQVLyQ PHGLD GH YLXGHGDG \ HO

JDVWR HQ SHQVLRQHV�

1XHVWUD VLPXODFLyQ GH ODV FRQVHFXHQFLDV HFRQyPLFDV GH HVWD PHGLGD VH UHFRJH

WDPELpQ HQ HO &XDGUR ��� HQ OD VLPXODFLyQ 6� ILQDO� &RPSDUiQGROD FRQ OD VLPXODFLyQ GH

EDVH� 6�� VH DSUHFLD TXH OD SHQVLyQ PHGLD GH ODV QXHYDV DOWDV GH YLXGHGDG DXPHQWD GHVGH OD

HQWUDGD HQ YLJRU GH OD OH\ DUUDVWUDGD SRU HO DXPHQWR GH ODV SHQVLRQHV GHO FROHFWLYR HQ

FXHVWLyQ� (Q OR TXH VH UHILHUH DO GpILFLW GHO VLVWHPD� FRPSDUDQGR 6� FRQ 6�� OD UHSHUFXVLyQ

GH OD PHGLGD HV SUiFWLFDPHQWH QXOD HO SULPHU DxR GH DSOLFDFLyQ� SHUR� D PHGLGD TXH ODV

QXHYDV SHQVLRQHV� PiV HOHYDGDV� VH JHQHUDOL]DQ HQ HO VLVWHPD� ORV HO DXPHQWR GH ORV JDVWRV

VH DSUHFLD FUHFLHQWHPHQWH� (O GpILFLW DXPHQWD KDVWD HQ FDVL XQD GpFLPD GH 3,% D ODUJR

SOD]R� (VWH PHGLGD WLHQH SXHV PD\RUHV HIHFWRV VREUH HO GpILFLW GHO VLVWHPD TXH OD UHODWLYD D

ODV SHQVLRQHV GH RUIDQGDG� OLPLWDGD HVWD ~OWLPD SRU OD WHUPLQDFLyQ GHO SHULRGR GH GLVIUXWH

GH OD SHQVLyQ D ORV �� DxRV GH VXV WLWXODUHV�

(V PX\ QDWXUDO TXH� MXQWR D RWUDV PHGLGDV GH UHIRUPD GH ODV SHQVLRQHV GH FRUWH

UHVWULFWLYR� VH DSURYHFKH OD RFDVLyQ SDUD LQWURGXFLU PHMRUDV SDUD JUXSRV FRQFUHWRV GH

SHQVLRQLVWDV HVSHFLDOPHQWH DIHFWDGRV SRU SHQVLRQHV TXH SXHGDQ MX]JDUVH LQVXILFLHQWHV� (Q

HVWH FDVR� VH FRPSUXHED OD FDSDFLGDG TXH HVWDV PHGLGDV GH VROLGDULGDG WLHQHQ SDUD



)('($ ² '�7� ����� SRU -RVp $� +HUFH \ -DYLHU $ORQVR ��

FRQWUDUUHVWDU ORV HIHFWRV GH ODV PHGLGDV UHVWULFWLYDV VL HVWDV ~OWLPDV QR WLHQHQ VXILFLHQWH

LQWHQVLGDG�

�� &RQFOXVLRQHV

$O ILQDO GH QXHVWUR HMHUFLFLR GH HYDOXDFLyQ GH ORV HIHFWRV HFRQyPLFRV GH OD /H\ GH

&RQVROLGDFLyQ FRQYLHQH UHXQLU ODV SLH]DV SDUD DQDOL]DU ORV SHUILOHV PiV GHVWDFDEOHV GHO

FRQMXQWR GH UHVXOWDGRV� <D VH KDQ GLVFXWLGR FRQ GHWDOOH ORV HIHFWRV LQFUHPHQWDOHV GH FDGD

XQD GH ODV PHGLGDV FRQWHPSODGDV HQ OD FLWDGD OH\� VXVFHSWLEOHV GH WHQHU HIHFWRV HFRQyPLFRV�

\ HO SRU TXp GH FDGD XQR GH HOORV� $O FRQVLGHUDU FRQMXQWDPHQWH HO HMHUFLFLR� FRPSDUDQGR�

SRU HMHPSOR� HO GpILFLW GHO VLVWHPD HQ 6� \ HQ 6� �&XDGUR ����� YHPRV FyPR GHVGH VX

HQWUDGD HQ YLJRU \ KDVWD GHVSXpV GH ���� OD /H\ GH FRQVROLGDFLyQ VXSRQGUi XQ DXPHQWR GHO

GpILFLW GHO VLVWHPD GH KDVWD WUHV FHQWpVLPDV GH SXQWR GH 3,%� 7UDQVFXUULGR HVH SHULRGR� HO

GpILFLW GHO VLVWHPD GH SHQVLRQHV� VLHPSUH FRPR FRQVHFXHQFLD GH OD DSOLFDFLyQ GH OD /H\ GH

&RQVROLGDFLyQ� GLVPLQXLUtD HQ KDVWD RFKR FHQWpVLPDV GH SXQWR GH 3,%� DSHQDV XQD GpFLPD�

(VWH UHVXOWDGR VH GHEH D TXH D FRUWR \ PHGLR SOD]R GRPLQDQ ODV PHGLGDV TXH KDFHQ

DXPHQWDU ORV JDVWRV� PLHQWUDV TXH D ODUJR SOD]R� PDGXUDQ ODV PHGLGDV TXH OR KDFHQ

GLVPLQXLU� /R TXH VXFHGH FRQ OD /H\ GH &RQVROLGDFLyQ GH ���� HV TXH VXV HIHFWRV� HQ XQR X

RWUR VHQWLGR� VRQ PX\ PRGHUDGRV� (Q RWUDV SDODEUDV� \ HQ OR TXH VH UHILHUH D OD FDSDFLGDG

GH OD OH\ SDUD HYLWDU HO GHWHULRUR GH ODV SHUVSHFWLYDV ILQDQFLHUDV GHO VLVWHPD GH SHQVLRQHV�

HVWD FDSDFLGDG HV PX\ UHGXFLGD� ([FOX\HQGR� LQFOXVR� ODV PHGLGDV GH PHMRUD GH SHQVLRQHV�

DSHQDV VH ORJUDUtD GLVPLQXLU HO GpILFLW WHQGHQFLDO GHO VLVWHPD HQ GRV GpFLPDV GH SXQWR GH

3,%� $O FRQWHPSODU DTXpOODV� OD PLWDG GH HVWH HIHFWR GHVDSDUHFH� /DV SHUVSHFWLYDV� SXHV� GH

QXHVWUR VLVWHPD GH SHQVLRQHV S~EOLFDV� WUDV OD DGRSFLyQ GH OD ~OWLPD GH VXV UHIRUPDV KDVWD

OD IHFKD� DSHQDV KDQ FDPELDGR UHVSHFWR D ORV DQiOLVLV TXH VH KDQ UHDOL]DGR HQ ORV ~OWLPRV

DxRV� &RQ WRGD VHJXULGDG� OD IDYRUDEOH FR\XQWXUD GHO HPSOHR HQ HVWD VHJXQGD PLWDG GH ORV

QRYHQWD� DFDEDUi VLHQGR PiV EHQHILFLRVD SDUD HO VLVWHPD GH SHQVLRQHV TXH OD /H\ GH

&RQVROLGDFLyQ�

6XUJH OD WHQWDFLyQ GH DxDGLU D OD DQWHULRU FRQFOXVLyQ� EDVDGD HQ XQ HMHUFLFLR

FXDQWLWDWLYR TXH KD GH WRPDUVH FRQ ODV UHVHUYDV DSOLFDEOHV D WRGR HMHUFLFLR GH SUR\HFFLyQ D

WDQ ODUJR SOD]R� OD DGYHUWHQFLD GH TXH� SDUD FRQVROLGDU HO VLVWHPD GH SHQVLRQHV S~EOLFDV HQ



)('($ ² '�7� ����� SRU -RVp $� +HUFH \ -DYLHU $ORQVR ��

QXHVWUR SDtV VREUH VyOLGDV EDVHV ILQDQFLHUDV� HV SUHFLVD XQD UHIRUPD GH PXFKD PD\RU

HQYHUJDGXUD TXH OD GH ODV DFRPHWLGDV KDVWD OD IHFKD�

6L KXELHUD TXH GDU XQD RULHQWDFLyQ SUHIHUHQWH DO WpUPLQR FRQVROLGDFLyQ� QRV

LQFOLQDUtDPRV SRU OD GH FRQVROLGDFLyQ ILQDQFLHUD� HV GHFLU� TXH ORV LQJUHVRV GHO VLVWHPD QR

GLILULHVHQ VLJQLILFDWLYDPHQWH GH VXV JDVWRV� VL QR DxR WUDV DxR� DO PHQRV HQ XQD DGHFXDGD

SHUVSHFWLYD LQWHUWHPSRUDO� VLQ GHVFXLGDU� QDWXUDOPHQWH� OD UDFLRQDOL]DFLyQ JHQHUDO GHO

VLVWHPD R OD FRUUHFFLyQ GH DEXVRV R GH LQMXVWLFLDV SDUWLFXODUHV HQ VX VHQR� 'HVGH HVWH SXQWR

GH YLVWD FXHVWD SXHV UHFRQRFHU D OD /H\ GH UHIRUPD GH ���� FRPR XQD OH\ GH FRQVROLGDFLyQ

GHO VLVWHPD HVSDxRO GH SHQVLRQHV FRQWULEXWLYDV�



)('($ ² '�7� ����� SRU -RVp $� +HUFH \ -DYLHU $ORQVR ��

5HIHUHQFLDV ELEOLRJUiILFDV

+HUFH� -RVp $� ������� ´/D UHIRUPD GH ODV SHQVLRQHV HQ (VSDxD� DVSHFWRV DQDOtWLFRV \

DSOLFDGRVµ� 0RQHGD \ &UpGLWR� Q� ���� �����

+HUFH� -RVp $� \ 9tFWRU 3pUH] 'tD] �'LUHFWRUHV� HW DO� ������� /D UHIRUPD GHO VLVWHPD

S~EOLFR GH SHQVLRQHV HQ (VSDxD� &ROHFFLyQ (VWXGLRV H ,QIRUPHV� Q� �� 6HUYLFLR GH

(VWXGLRV GH ´OD &DL[Dµ� %DUFHORQD� GLFLHPEUH �����

+HUFH� -RVp $�� 6� 6RVYLOOD� 6� &DVWLOOR \ 5� 'XFH ������� (O IXWXUR GH ODV SHQVLRQHV HQ

(VSDxD� +DFLD XQ VLVWHPD PL[WR� &ROHFFLyQ (VWXGLRV H ,QIRUPHV� Q� �� 6HUYLFLR

GH (VWXGLRV GH ´OD &DL[Dµ� %DUFHORQD� GLFLHPEUH �����
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������ $1HJRFLDFLyQ FROHFWLYD� UHQWDELOLGDG EXUViWLO \ HVWUXFWXUD GH FDSLWDO HQ (VSDxD#� $OHMDQGUR

,QXUULHWD�

7(;726 (;35(66

������ $6HFWRU WXUtVWLFR \ FUHFLPLHQWR GHO HPSOHR HQ OD &RPXQLGDG $XWyQRPD GH &DQDULDV� 8Q

HMHUFLFLR GH SURVSHFFLyQ DO KRUL]RQWH ����#� -RVp $� +HUFH \ 6LPyQ 6RVYLOOD�
������ $(O JDVWR VDQLWDULR HQ (VSDxD� (YROXFLyQ UHFLHQWH \ SHUVSHFWLYD#� -DYLHU $ORQVR \ -RVp $�

+HUFH�
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������ /RV HIHFWRV HFRQyPLFRV GH OD /H\ GH &RQVROLGDFLyQ GH OD 6HJXULGDG 6RFLDO� 3HUVSHFWLYDV

ILQDQFLHUDV GHO VLVWHPD GH SHQVLRQHV WUDV VX HQWUDGD HQ YLJRUµ� -RVp $� +HUFH \ -DYLHU

$ORQVR�
������ $(FRQRPtD� PHUFDGR GH WUDEDMR \ VLVWHPD XQLYHUVLWDULR HVSDxRO� &RQYHUVDFLRQHV FRQ

GHVWDFDGRV PDFURHFRQRPLVWDV#� &DUORV 8VDELDJD ,EixH]�
������ $5HJLRQDO LQWHJUDWLRQ DQG JURZWK� 7KH 6SDQLVK FDVH#� $QD *RLFROHD� -RVp $� +HUFH \

-XDQ -� GH /XFLR�

������ $7D[ EXUGHQ FRQYHUJHQFH LQ (XURSH#� 6LPyQ 6RVYLOOD� 0LJXHO $QJHO *DOLQGR \ -DYLHU

$ORQVR�

������ $*URZWK DQG WKH :HOIDUH 6WDWH LQ WKH (8� $ FXVDOLW\ DQDO\VLV#� -RVp $� +HUFH� 6LPyQ
6RVYLOOD�5LYHUR \ -XDQ -� GH /XFLR�

������ $3UR\HFFLyQ GH OD SREODFLyQ HVSDxROD ���������� 5HYLVLyQ ����#� -XDQ $QWRQLR

)HUQiQGH] &RUGyQ�

������ $$ WLPH�VHULHV H[DPLQDWLRQ RI FRQYHUJHQFH LQ VRFLDO SURWHFWLRQ DFURVV (8 FRXQWULHV#� -RVp

$� +HUFH� 6LPyQ 6RVYLOOD�5LYHUR \ -XDQ -� GH /XFLR�
������ $(VWUXFWXUD 'HPRJUiILFD \ 6LVWHPDV GH 3HQVLRQHV� 8Q DQiOLVLV GH HTXLOLEULR JHQHUDO

DSOLFDGR D OD HFRQRPtD HVSDxROD#� 0DUtD 0RQWHUR 0XxR]�

������ $(DUQLQJV LQHTXDOLW\ LQ 3RUWXJDO DQG 6SDLQ� &RQWUDVWV DQG VLPLODULWLHV#� 2OJD &DQWy� $QD
5� &DUGRVR \ -XDQ )� -LPHQR�

������ $/DERXU UHDOORFDWLRQ DQG ODERXU PDUNHW LQVWLWXWLRQV� (YLGHQFH IURP 6SDLQ#� &DUORV *DUFtD�

6HUUDQR \ -XDQ )� -LPHQR�
������ $%HQFKPDUN SULRUV IRU %D\HVLDQ PRGHO DYHUDJLQJ#� &DUPHQ )HUQiQGH]� (GXDUGR /H\�

0DUN )� -� 6WHHO�
������ $7KH HIIHFWV RI H[WHUQDOLWLHV RQ YDOXH DGGHG DQG SURGXFWLYLW\ JURZWK LQ 6SDQLVK LQGXVWU\#�

-XDQ -� GH /XFLR� -RVp $� +HUFH \ $QD *RLFROHD�
������ $(PSOR\PHQW VHJPHQWDWLRQ� ODERXU PRELOLW\ DQG 0LVPDWFK� 6SDLQ� ���������#�

6RQVROHV &DVWLOOR� -XDQ )� -LPHQR \ 2PDU /LFDQGUR�

������ $8Q DQiOLVLV JOREDO� UHJLRQDO \ VHFWRULDO GH ORV HIHFWRV H[WHUQRV GH FRQRFLPLHQWR#� -XDQ

-� GH /XFLR�
������ $6HFWRU WXUtVWLFR \ FUHPLHQWR GHO HPSOHR HQ OD &RPXQLGDG $XWyQRPD GH &DQDULDV� 8Q

HMHUFLFLR GH SURVSHFFLyQ DO KRUL]RQWH ����#� -RVp $� +HUFH \ 6LPyQ 6RVYLOOD�
������ $(O JDVWR VDQLWDULR HQ (VSDxD� (YROXFLyQ UHFLHQWH \ SHUVSHFWLYH#� -DYLHU $ORQVR \ -RVp $�

+HUFH�


