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6H SUHVHQWD XQ PDUFR GH WUDEDMR FRQFHSWXDO SDUD XQLILFDU HQIRTXHV H LQWHJUDU HVIXHU]RV
GH LQYHVWLJDFLyQ HQ WRUQR DO WHPD GH OD IHUWLOLGDG GHO VXHOR HQ DJURHFRVLVWHPDV GH ORV
$QGHV WURSLFDOHV1 (O REMHWLYR HV DYDQ]DU KDFLD XQD FRPSUHQVLyQ PiV DPSOLD \ FRPSOHWD
GH FRPR IXQFLRQDQ \ FRPR SXHGHQ PDQHMDUVH ORV GLYHUVRV DJURHFRVLVWHPDV GH OD UHJLyQ
DQGLQD1 (O pQIDVLV HVWi SXHVWR HQ ORV SURFHVRV TXH UHJXODQ OD GLVSRQLELOLGDG GH QXWULHQWHV
\ GH DJXD SDUD ODV SODQWDV FXOWLYDGDV/ EXVFDQGR GHILQLU HVWUDWHJLDV SDUD XQD
PRGHUQL]DFLyQ UDFLRQDO \ VXVWHQWDEOH GH OD DJULFXOWXUD HQ ORV $QGHV1 /D SURSXHVWD VH
HVWUXFWXUD HQ EDVH D XQ MXHJR GH HVFDODV HVSDFLDOHV TXH YDQ GHVGH ORV $QGHV WURSLFDOHV
FRPR FRQMXQWR KDVWD OD SDUFHOD R DJURHFRVLVWHPD FRPR HVFDOD GH PD\RU GHWDOOH1 $ HVFDOD
LQWHUUHJLRQDO VH EXVFD DEDUFDU FRPSDUDWLYDPHQWH OD JUDQ YDULDELOLGDG FOLPiWLFD/ HGiILFD \
GH WLSRV GH PDQHMR H[LVWHQWHV1 $ HVFDOD UHJLRQDO R ORFDO VH FRQVLGHUDQ RWURV HMHV GH
YDULDELOLGDG FRPR ORV JUDGLHQWHV DOWLWXGLQDOHV \ OD KHWHURJHQHLGDG WRSRJUiILFD/ IDFWRUHV
GHWHUPLQDQWHV GHO IXQFLRQDPLHQWR GHO VXHOR HQ DPELHQWHV GH PRQWDxD1 (O HQIRTXH
SURSXHVWR FRQVLVWH SRU XQD SDUWH HQ HVWLPDU ORV UHTXHULPLHQWRV SRWHQFLDOHV GH ORV FXOWLYRV
+SULQFLSDOPHQWH SDSD SHUR WDPELpQ WULJR/ PDt]/ IULMRO \ \XFD, HQ FDGD iUHD GH HVWXGLR D
WUDYpV GHO XVR GH PRGHORV GH VLPXODFLyQ1 (VWRV PRGHORV HVWLPDQ HO FUHFLPLHQWR SRWHQFLDO
GH ORV FXOWLYRV \ VX GLQiPLFD GH DEVRUFLyQ GH QXWULHQWHV XWLOL]DQGR LQIRUPDFLyQ GH
UDGLDFLyQ VRODU \ WHPSHUDWXUD \ FRQVLGHUDQGR TXH QR KD\ OLPLWDFLRQHV KtGULFDV QL
QXWULFLRQDOHV1 /RV UHTXHULPLHQWRV SRWHQFLDOHV DVt FDOFXODGRV VH FRPSDUDQ FRQ OD
DEVRUFLyQ UHDO GHO FXOWLYR/ GHWHFWiQGRVH ORV SHUtRGRV HQ TXH RFXUUH GpILFLW GH QXWULHQWHV \
OD PDJQLWXG GH HVWH GpILFLW EDMR GLIHUHQWHV VLVWHPDV GH PDQHMR1 6LPXOWiQHDPHQWH VH
HVWXGLDQ ORV SURFHVRV TXH UHJXODQ OD GLVSRQLELOLGDG GH QXWULHQWHV/ WDOHV FRPR OD DFWLYLGDG
PLFURELDQD/ OD LQPRYLOL]DFLyQ0PLQHUDOL]DFLyQ/ HO ODYDGR GH QXWULHQWHV/ OD GLQiPLFD GH
GHVFRPSRVLFLyQ GH DERQRV RUJiQLFRV/ ODV DVRFLDFLRQHV PLFRUUL]LFDV/ HWF1 6H SURSRQH
DERUGDU FRQ HVWD PHWRGRORJtD FLQFR JUDQGHV WHPDV TXH VRQ= 4, HO PDQHMR LQWHJUDGR GH
QXWULHQWHV/ 5, ORV VLVWHPDV DJUtFRODV FRQ GHVFDQVRV ODUJRV/ 6, OD URWDFLyQ GH FXOWLYRV/ 7, HO
UHHPSOD]R GH VLVWHPDV +YHJHWDFLyQ QDWXUDO SRU FXOWLYRV R VLVWHPDV WUDGLFLRQDOHV SRU
LQWHQVLYRV, \ 8, HO GHVDUUROOR GH HFRWHFQRORJtDV +ELRIHUWLOL]DQWHV/ EDUEHFKRV PHMRUDGRV/
ELRUUHPHGLDFLyQ/ ELRSHVWLFLGDV,1 /RV UHVXOWDGRV REWHQLGRV FRQ HVWH HQIRTXH SXHGHQ VHU
XWLOL]DGRV SDUD HO GLVHxR GH PHMRUHV DOWHUQDWLYDV GH PDQHMR DJUtFROD TXH VHDQ
WUDQVIHULEOHV D ORV SURGXFWRUHV ORFDOHV1 /D SURGXFFLyQ GH ELRPHMRUDGRUHV SXHGH VHU GH
LQWHUpV SDUD HO VHFWRU HPSUHVDULDO1

3DODEUDV &ODYH= DJURHFRVLVWHPDV/ PRGHOL]DFLyQ/ PLFRUUL]DV/ QXWULHQWHV/ URWDFLyQ GH
FXOWLYRV/ ELRIHUWLOL]DQWHV/ ELRUUHPHGLDFLyQ1
BBBBBBBBBBBBBBBBBBB
4 ,&$(/ )DFXOWDG GH &LHQFLDV/ 8QLYHUVLGDG GH ORV $QGHV/ 0pULGD/ 9HQH]XHOD
5 ,QVWLWXWR GH ,QYHVWLJDFLRQHV $JURELROyJLFDV GH *DOLFLD/ &6,&/ (VSDxD
6 &,$7/ &DOL/ &RORPELD
7 &,3/ /LPD/ 3HU~
8 ,(6/ /D +DEDQD/ &XED
9 3URLQSD/ &RFKDEDPED/ %ROLYLD1
: ,QVWLWXWR GH (FRORJtD/ 8QLYHUVLGDG 0D\RU GH 6DQ $QGUpV/ /D 3D]/ %ROLYLD
; 'HSDUWDPHQWR GH PLFURELRORJtD/ 8QLYHUVLGDG -DYHULDQD/ %RJRWi/ &RORPELD1
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$ FRQFHSWXDO IUDPHZRUN LV GHYHORSHG WR XQLI\ GLIIHUHQW DSSURDFKHV DQG LQWHJUDWH UHVHDUFK
HIIRUWV LQ VRLO IHUWLOLW\ VWXGLHV LQ WURSLFDO $QGHDQ DJURHFRV\VWHPV1 7KH PDLQ JRDO LV WR
LQFUHDVH WKH H[LVWLQJ NQRZOHGJH RQ WKH IXQFWLRQLQJ DQG PDQDJHPHQW RI $QGHDQ
DJURHFRV\VWHPV1 7KH HPSKDVLV LV RQ SURFHVVHV WKDW UHJXODWH VRLO QXWULHQW DQG ZDWHU
DYDLODELOLW\ WR WKH FURSV/ LQ RUGHU WR GHILQH VWUDWHJLHV IRU D PRUH UDWLRQDO PRGHUQL]DWLRQ DQG
D PRUH VXVWDLQDEOH DJULFXOWXUH1 7KH SURSRVDO LQFOXGHV VHYHUDO VSDWLDO VFDOHV/ WDNLQJ LQWR
DFFRXQW WKH HFRORJLFDO DQG FXOWXUDO GLYHUVLW\ RI WKH $QGHV1 $Q LQWHU0UHJLRQDO VFDOH RI
DQDO\VLV LQFOXGHV WKH ODUJH FOLPDWLF/ HGDSKLF DQG PDQDJHPHQW YDULDELOLW\ RI WKH $QGHDQ
PRXQWDLQV1 $ UHJLRQDO VFDOH FRQVLGHUV ORFDO JUDGLHQWV RI DOWLWXGH DQG WRSRJUDSKLFDO
KHWHURJHQHLW\/ ERWK IDFWRUV RI KLJK LPSRUWDQFH LQ PRXQWDLQ HQYLURQPHQWV1 7KH SURSRVHG
DSSURDFK FRQVLVWV LQ HVWLPDWLQJ WKH SRWHQWLDO UHTXLUHPHQWV RI WKH FURSV +PDLQO\ SRWDWR EXW
DOVR ZKHDW/ PDL]H/ EHDQV DQG PDQLRF, LQ HDFK RI WKH VWXG\ DUHDV WKURXJK WKH XVH RI
VLPXODWLRQ PRGHOV1 7KHVH PRGHOV HVWLPDWH WKH SRWHQWLDO JURZWK RI WKH FURSV DQG WKHLU
QXWULHQW XSWDNH G\QDPLFV XVLQJ WKH LQIRUPDWLRQ RI GDLO\ VRODU UDGLDWLRQ DQG WHPSHUDWXUH/
DQG FRQVLGHULQJ WKDW WKHUH DUH QHLWKHU ZDWHU QRU QXWULHQW OLPLWDWLRQV1 7KHVH SRWHQWLDO
UHTXLUHPHQWV DUH FRPSDUHG ZLWK WKH UHDO XSWDNH RI WKH FURS/ GHWHFWLQJ WKH PDJQLWXGH DQG
WKH SHULRGV ZKHQ QXWULHQW GHILFLW RFFXUV DQG WKH H[WHQW RI WKLV GHILFLW XQGHU VHYHUDO
PDQDJHPHQW V\VWHPV1 6LPXOWDQHRXVO\/ VRPH RI WKH SURFHVVHV WKDW UHJXODWH QXWULHQW
DYDLODELOLW\ FDQ EH VWXGLHG/ OLNH PLFURELDO DFWLYLW\/ LQPRELOL]DWLRQ0PLQHUDOL]DWLRQ/ QXWULHQW
OHDFKLQJ/ GHFRPSRVLWLRQ G\QDPLFV RI RUJDQLF PDQXUHV/ PLFRUUL]DO DVVRFLDWLRQV/ HWF1 )LYH
PDLQ WRSLFV DUH GHILQHG= ORQJ IDOORZ DJULFXOWXUDO V\VWHPV/ FURS URWDWLRQ/ LQWHJUDWHG QXWULHQW
PDQDJHPHQW +RUJDQLF PDQXUHV DQG PLQHUDO IHUWLOL]HUV,/ VXEVWLWXWLRQ RI V\VWHPV +QDWXUDO
YHJHWDWLRQ E\ FURSV RU WUDGLWLRQDO E\ LQWHQVLYH PDQDJHPHQW, DQG GHYHORSPHQW RI
HFRWHFKQRORJLHV +ELRIHUWLOL]HUV/ LPSURYHG IDOORZ/ ELRUHPHGLDWLRQ/ ELRSHVWLFLGHV,1 7KH UHVXOWV
FDQ EH XVHG IRU WKH GHVLJQ RI EHWWHU DOWHUQDWLYHV RI DJULFXOWXUDO PDQDJHPHQW WKDW FDQ EH
WUDQVIHUUHG WR WKH ORFDO WHFKQLFLDQV DQG IDUPHUV1 7KH SURGXFWLRQ RI ELRIHUWLOL]HUV/
ELRSHVWLFLGHV/ ELRIXPLJDQWV DQG ELRUHPHGLDWRUV FDQ EH RI LQWHUHVW WR WKH LQGXVWU\1

.H\ :RUGV= 6RLO/ IHUWLOLW\/ $QGHV/ GLYHUVLW\/ DJURHFRV\VWHPV/ RUJDQLF PDWWHU/ PRGHOL]DWLRQ/
PLFURELRORJ\/ P\FRUUKL]D/ QXWULHQWV/ IHUWLOL]DWLRQ/ FURS URWDWLRQ/ ELRIHUWLOL]HUV/
ELRUHPHGLDWLRQ/ ELRSHVWLFLGHV1
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/DV PRQWDxDV WURSLFDOHV WLHQHQ XQ SDSHO SULPRUGLDO HQ OD SURGXFFLyQ GH DOLPHQWRV GHELGR
D TXH PXFKRV UXEURV DJUtFRODV GH LQWHUpV QDFLRQDO VROR SXHGHQ FXOWLYDUVH HQ VXV FOLPDV
PDV WHPSHUDGRV1 $O PLVPR WLHPSR FRQVWLWX\HQ DPELHQWHV IUiJLOHV/ FX\D GHJUDGDFLyQ QR
VyOR WLHQH XQ HIHFWR ORFDO VLQR WDPELpQ FRQVHFXHQFLDV VREUH ODV ]RQDV EDMDV DOHGDxDV \
VREUH HO FLFOR KLGUROyJLFR GH JUDQGHV UHJLRQHV1 3UiFWLFDPHQWH WRGD OD ]RQD DQGLQD HVWi
GHQVDPHQWH SREODGD/ \D VHD SRU FDPSHVLQRV TXH SUDFWLFDQ XQD DJULFXOWXUD WUDGLFLRQDO R
VHPL0WUDGLFLRQDO R SRU SHTXHxRV \ PHGLDQRV SURGXFWRUHV TXH SUDFWLFDQ XQD DJULFXOWXUD GH
PD\RUHV LQVXPRV1 3RU RWUD SDUWH/ HQ ODV PRQWDxDV DQGLQDV VH HQFXHQWUD XQD SDUWH PX\
VLJQLILFDWLYD GH OD GLYHUVLGDG GHO SODQHWD/ WDQWR HQ OR TXH VH UHILHUH D WLSRV GH HFRVLVWHPDV/
GLYHUVLGDG GH HVSHFLHV \ WDPELpQ GLYHUVLGDG JHQpWLFD GH DOJXQDV SODQWDV FXOWLYDGDV GH
JUDQ LPSRUWDQFLD1 3RU WRGR OR DQWHULRU/ FRQVLGHUDPRV TXH HV GH FDUiFWHU SULRULWDULR
HQFRQWUDU IRUPDV GH KDFHU PiV VXVWHQWDEOH OD DJULFXOWXUD HQ HVWRV DPELHQWHV \ DVt HYLWDU
TXH FRQWLQ~HQ ORV SURFHVRV GH GHJUDGDFLyQ GHO VXHOR \ GH GHVHUWLILFDFLyQ1 3DUD FXPSOLU
FRQ HVWH REMHWLYR HV QHFHVDULR HQWHQGHU PHMRU ORV SURFHVRV TXH UHJXODQ OD IHUWLOLGDG GHO
VXHOR/ HYDOXDU OD HILFLHQFLD GH ORV VLVWHPDV DJUtFRODV DFWXDOHV \ HQFRQWUDU DOWHUQDWLYDV GH
PDQHMR PiV VXVWHQWDEOHV \ HFROyJLFDV1

$ SHVDU GH TXH OD DJULFXOWXUD DQGLQD WUDGLFLRQDO KD SHUPLWLGR PDQWHQHU OD JUDQ GLYHUVLGDG
GH FXOWLYRV TXH FDUDFWHUL]D D XQR GH ORV JUDQGHV FHQWURV GH GRPHVWLFDFLyQ GH SODQWDV \
DQLPDOHV +%UXVK/ 4<<8> $OWLHUL/ 4<<9, \ VXV SUiFWLFDV GH FRQVHUYDFLyQ GH VXHORV +WHUUD]DV/
VLVWHPDV GH ODEUDQ]D \ GH ULHJR, KDQ GHPRVWUDGR VHU DOWDPHQWH VXVWHQWDEOHV +(ULFNVRQ )
&KDQGOHU/ 4<;<> 7UHDFH\/ 4<;<,/ ODV EDVHV DJURHFROyJLFDV GH VX IXQFLRQDPLHQWR VRQ SRFR
FRQRFLGDV/ HQ HVSHFLDO HQ OR TXH VH UHILHUH D OD IHUWLOLGDG GHO VXHOR1

(O PDUFR FRQFHSWXDO \ PHWRGROyJLFR TXH SUHVHQWDPRV D FRQWLQXDFLyQ IXH HODERUDGR
GHQWUR GHO SUR\HFWR 026$QGHV +&<7('03UR\HFWR ;,,17, TXH HV XQD UHG GH IHUWLOLGDG GHO
VXHOR/ LQWHJUDGD SRU LQYHVWLJDGRUHV GH FLQFR SDtVHV DQGLQRV +%ROLYLD/ 3HU~/ (FXDGRU/
&RORPELD \ 9HQH]XHOD, FRQ OD FRODERUDFLyQ GH HVSHFLDOLVWDV GH &XED \ (VSDxD1 6H KL]R
QHFHVDULR IRUPXODU HVWH PDUFR SDUD LQWHJUDU GH PDQHUD FRKHUHQWH HO WUDEDMR GH GLYHUVRV
HVSHFLDOLVWDV/ LQFOX\HQGR PRGHOL]DGRUHV/ PLFURELyORJRV/ DJUyQRPRV \ HFyORJRV/ FRQ
H[SHULHQFLD HQ GLVWLQWRV FDPSRV \ HVFDODV/ GH IRUPD TXH DO SRQHU MXQWR HVWH FRQRFLPLHQWR
VH JDQDUD HQ OD FRPSUHQVLyQ GH FRPR IXQFLRQDQ ORV VLVWHPDV DJUtFRODV \ FXDOHV VRQ ORV
IDFWRUHV PiV LPSRUWDQWHV TXH ORV UHJXODQ R PRGXODQ1

(O HVWXGLR GH ORV DJURHFRVLVWHPDV/ SRU VHU VLVWHPDV DOWDPHQWH FRPSOHMRV/ UHTXLHUH GH
HQIRTXHV KROtVWLFRV \ PXOWLGLVFLSOLQDULRV1 3DUD TXH OD LQYHVWLJDFLyQ HQ HVWH FDPSR VHD
H[LWRVD OD FRQGLFLyQ SULQFLSDO HV TXH HO FRQRFLPLHQWR DGTXLULGR SRU GLVWLQWRV HVSHFLDOLVWDV
WUDQVFLHQGD ODV GLVFLSOLQDV UHVSHFWLYDV \ SXHGD VHU LQWHJUDGR HQ XQ PRGHOR FRQFHSWXDO
XQLILFDGR/ HQ HO FXDO ODV SDUWHV DGTXLHUHQ XQD QXHYD GLPHQVLyQ1

8Q DQWHFHGHQWH FODYH SDUD OD IRUPXODFLyQ GH HVWH PDUFR HV HO SUR\HFWR 76%) +7URSLFDO
6RLO %LRORJ\ DQG )HUWLOLW\, SDWURFLQDGR SRU OD 8QLyQ %LROyJLFD ,QWHUQDFLRQDO \ 0$%0
81(6&2/ HQ HO PDUFR GHO 3URJUDPD 'pFDGD GH ORV 7UySLFRV1 (O SUR\HFWR 76%)
HVWDEOHFLy GH XQD PDQHUD PX\ HOHJDQWH VXV EDVHV FRQFHSWXDOHV/ OtQHDV \ HVWUDWHJLDV GH
LQYHVWLJDFLyQ/ KLSyWHVLV \ GLVHxRV H[SHULPHQWDOHV +6ZLIW/ 4<;7/ 4<;8/ 4<;:/ 4<<4> ,QJUDP
) 6ZLIW/ 4<;<,/ GDQGR RULJHQ D XQ PDUFR FRQFHSWXDO GH H[FHSFLRQDO FDOLGDG \ SURGXFLHQGR
XQ PDQXDO GH PpWRGRV TXH HV GH XVR REOLJDGR SDUD ORV HVWXGLRV GH IHUWLOLGDG GHO VXHOR
+$QGHUVRQ \ ,QJUDP/ 4<<6,1 6LQ HPEDUJR/ HV LPSRUWDQWH UHVDOWDU TXH HO SUR\HFWR 76%) IXH
LPSOHPHQWDGR HQ HO WUySLFR GH EDMD DOWLWXG \ QR FRQVLGHUy HQWUH VXV VLWLRV SLORWRV/ QL GHQWUR
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GH VX PDUFR FRQFHSWXDO/ D ODV PRQWDxDV WURSLFDOHV1 /D SUHVHQWH SURSXHVWD LQWHQWD
H[WHQGHU \ DGDSWDU HO SUR\HFWR 76%) D OD UHJLyQ DQGLQD/ FRQVLGHUDQGR ODV HVSHFLILFLGDGHV
GH ORV VLVWHPDV PRQWDxRVRV/ FRPR VRQ VX JUDQ GLYHUVLGDG HFROyJLFD/ OD H[LVWHQFLD GH
PDUFDGRV JUDGLHQWHV DOWLWXGLQDOHV \ WRSRJUiILFRV/ ODV EDMDV WHPSHUDWXUDV/ HWF1 3DUD
UHDOL]DU HVWD DGDSWDFLyQ VHJXLPRV ORV OLQHDPLHQWRV GHO SUR\HFWR ³&RPSDUDWLYH 6WXGLHV RQ
7URSLFDO 0RXQWDLQ (FRV\VWHPV´ WDPELpQ GHO SURJUDPD 'pFDGD GH ORV 7UySLFRV
+0RQDVWHULR HW DO,1/ 4<;7/ 4<;:,1

8QD KHUUDPLHQWD LPSRUWDQWH TXH IXH LQFRUSRUDGD HQ HVWH PDUFR FRQFHSWXDO \
PHWRGROyJLFR VRQ ORV PRGHORV GH VLPXODFLyQ GH FXOWLYRV/ ORV FXDOHV QR VROR SHUPLWHQ
RUJDQL]DU HO FRQRFLPLHQWR GLVSRQLEOH GHQWUR GH XQ PDUFR GLQiPLFR \ FXDQWLWDWLYR VLQR
WDPELpQ H[SORUDU QXHYRV HVFHQDULRV \ SUHGHFLU OD UHVSXHVWD GH ORV DJURHFRVLVWHPDV D
FDPELRV HQ HO PDQHMR R HQ ODV FRQGLFLRQHV DPELHQWDOHV1 'H HVWD IRUPD ORV PRGHORV VRQ DO
PLVPR WLHPSR KHUUDPLHQWDV SDUD OD LQYHVWLJDFLyQ \ SDUD HO PDQHMR1 (Q LQYHVWLJDFLyQ
SURYHHQ XQD SODWDIRUPD SDUD OD LQWHJUDFLyQ GH ORV FRQRFLPLHQWRV \ SDUD SULRUL]DU ODV
QXHYDV LQYHVWLJDFLRQHV \ IRUPXODU QXHYDV KLSyWHVLV1 (Q HO PDQHMR GH FXOWLYRV SXHGHQ VHU
KHUUDPLHQWDV PX\ SRGHURVDV SDUD RSWLPL]DU OD DSOLFDFLyQ GH LQVXPRV/ ODV IHFKDV GH
VLHPEUD \ ODV URWDFLRQHV VHJ~Q ODV FDUDFWHUtVWLFDV HVSHFtILFDV GH ORV VXHORV/ YDULHGDGHV
FXOWLYDGDV/ FOLPD \ WHFQRORJtDV GLVSRQLEOHV1

(O DVSHFWR PiV LQQRYDGRU GH HVWD SURSXHVWD HV TXH DO FRPELQDU WUHV HVFDODV HVSDFLDOHV
+LQWHUUHJLRQDO/ UHJLRQDO \ DJURHFRVLVWpPLFD, FRQ WUHV QLYHOHV GH FRPSOHMLGDG +GHWDOOH HQ HO
DQiOLVLV, \ FRQ FLQFR WHPDV SULRULWDULRV GH WUDEDMR SXHGHQ IRUPXODUVH XQ JUDQ Q~PHUR GH
SUR\HFWRV FRQFUHWRV1

(O REMHWLYR ILQDO TXH VH SHUVLJXH HV GHVDUUROODU ODV EDVHV WHyULFDV \ HO FRQRFLPLHQWR
HPStULFR QHFHVDULRV SDUD HQWHQGHU ORV PHFDQLVPRV HFROyJLFRV TXH UHJXODQ OD IHUWLOLGDG GH
ORV VXHORV DQGLQRV WURSLFDOHV \ HQWHQGHU FRPR pVWRV PHFDQLVPRV VRQ PRGXODGRV SRU ORV
HMHV GH YDULDFLyQ SURSLRV GH OD UHJLyQ +JUDGLHQWHV FOLPiWLFRV/ DOWLWXGLQDOHV/ HGiILFRV/
WRSRJUiILFRV/ GH LQWHQVLGDG \ WLSR GH PDQHMR/ HWF1, SDUD PHMRUDU OD JHVWLyQ GH OD IHUWLOLGDG \
ORJUDU OD VDWLVIDFFLyQ GH ODV QHFHVLGDGHV GH ORV KDELWDQWHV DQGLQRV GHQWUR GH XQ FRQWH[WR
GH VXVWHQWDELOLGDG \ SURWHFFLyQ GH OD ELRGLYHUVLGDG1 3HUR QR KD\ TXH ROYLGDU TXH ORV
FDPSHVLQRV DQGLQRV SRVHHQ VDELGXUtDV DQFHVWUDOHV FX\DV EDVHV HFROyJLFDV GHEHQ VHU
DQDOL]DGDV/ SDUD FRPSUHQGHU VXV IXQGDPHQWRV DJURQyPLFRV \ YDORUL]DUORV HQ VX MXVWD
PHGLGD1

(6&$/$6 '( 75$%$-2

6H SURSRQHQ WUHV HVFDODV HVSDFLDOHV GH DQiOLVLV +)LJXUD 4,= LQWHUUHJLRQDO/ UHJLRQDO \
DJURHFRVLVWpPLFD1 /DV GRV SULPHUDV SHUPLWHQ OD VHOHFFLyQ GH ODV iUHDV GH WUDEDMR
XWLOL]DQGR FULWHULRV DGDSWDGRV D ODV ]RQDV DQGLQDV \ SHUPLWLHQGR LQWHUSUHWDU ORV UHVXOWDGRV
REWHQLGRV D HVFDOD DJURHFRVLVWpPLFD GHQWUR GH XQ PDUFR FRPSDUDWLYR1

(VFDOD LQWHUUHJLRQDO

6H EXVFD FRPSDUDU VLWXDFLRQHV FRQWUDVWDQWHV GHQWUR GH ORV $QGHV 7URSLFDOHV1 (O iUHD GH
HVWXGLR DEDUFDUtD GHVGH ORV 53� GH ODWLWXG 6XU KDVWD ORV 43� GH ODWLWXG 1RUWH/ LQFOX\HQGR
XQD JUDQ GLYHUVLGDG GH FRQGLFLRQHV QDWXUDOHV \ GH HVWUDWHJLDV GH PDQHMR1 6H SODQWHD
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HVFRJHU ORV VLWLRV GH WUDEDMR SDUD ODV FRPSDUDFLRQHV LQWHUUHJLRQDOHV HQ IXQFLyQ GH WUHV
HMHV=

(MH ,QWHUUHJLRQDO 4= &OLPD +$QGHV VHFRV→ $QGHV K~PHGRV,= 8QD GH ODV SULQFLSDOHV
GLIHUHQFLDV HQWUH ORV $QGHV GHO 1RUWH \ ORV &HQWUDOHV HV FOLPiWLFD/ VLHQGR HVWRV ~OWLPRV
PiV VHFRV1 3RU FRQVLJXLHQWH GLILHUHQ WDPELpQ OD ELRPDVD \ OD GLYHUVLGDG YHJHWDO/ DVt FRPR
OD FDQWLGDG GH PDWHULD RUJiQLFD GHO VXHOR \ OD GLQiPLFD GH ORV SURFHVRV HGiILFRV1 7RGRV
HVWRV DVSHFWRV SXHGHQ GHWHUPLQDU GLIHUHQFLDV LPSRUWDQWHV HQ OD UHJXODFLyQ GH OD IHUWLOLGDG
GHO VXHOR1 3RU HMHPSOR/ OD PHQRU FDQWLGDG GH PDWHULD RUJiQLFD DVRFLDGD D FRQGLFLRQHV GH
EDMDV SUHFLSLWDFLRQHV LQIOX\H VREUH OD FDSDFLGDG GH UHWHQHU QXWULHQWHV \ VREUH RWUDV
SURSLHGDGHV GHO VXHOR UHODFLRQDGDV FRQ OD IHUWLOLGDG \ OD VXVFHSWLELOLGDG D OD HURVLyQ1

(MH ,QWHUUHJLRQDO 5= 7LSR GH VXHOR +YROFiQLFRV → QR YROFiQLFRV,= (Q HO iUHD GH HVWXGLR
H[LVWHQ HFRVLVWHPDV \ DJURHFRVLVWHPDV VREUH DQGRVROHV \ VREUH VXHORV GH RWURV RUGHQHV 1
(O RULJHQ YROFiQLFR WLHQH XQD JUDQ LQIOXHQFLD VREUH ORV SURFHVRV TXH UHJXODQ OD IHUWLOLGDG
GHO VXHOR SRU OR TXH FRQVLGHUDPRV LPSRUWDQWH UHDOL]DU XQ DQiOLVLV FRPSDUDWLYR1 8QD GH VXV
FDUDFWHUtVWLFDV HV OD SUHVHQFLD GH DOyIDQR/ FRPSRQHQWH PLQHUDO TXH LQWHUDFW~D
IXHUWHPHQWH FRQ ODV PROpFXODV RUJiQLFDV GHO VXHOR \ SRU OR WDQWR WDPELpQ DIHFWD OD
GLQiPLFD GH OD PDWHULD RUJiQLFD11

(MH ,QWHUUHJLRQDO 6= 6LVWHPD SURGXFWLYR +DQFHVWUDO HQGyJHQR → PRGHUQR H[yJHQR,1
([LVWHQ GLIHUHQWHV PRGDOLGDGHV GH JHVWLyQ GH OD IHUWLOLGDG HQ HO PXQGR DQGLQR WURSLFDO/ ODV
FXDOHV HVWiQ GHWHUPLQDGDV SRU GLIHUHQFLDV KLVWyULFDV/ HFROyJLFDV \ VRFLR0HFRQyPLFDV1 (Q
ORV $QGHV &HQWUDOHV OD DFWLYLGDG DJUtFROD HV PXFKR PiV DQWLJXD \ HQ FRQVHFXHQFLD ODV
SUiFWLFDV WUDGLFLRQDOHV GH PDQHMR VRQ PiV HODERUDGDV/ LQFOX\HQGR URWDFLRQHV PiV
FRPSOHMDV/ PD\RU Q~PHUR GH HVSHFLHV FXOWLYDGDV/ PD\RU LQWHJUDFLyQ HQWUH OD DJULFXOWXUD \
HO SDVWRUHR/ SUiFWLFDV DQFHVWUDOHV GH LUULJDFLyQ \ WHUUiFHR/ HWF1 (Q ORV $QGHV &RORPELDQRV
\ 9HQH]RODQRV OD RFXSDFLyQ GH ORV DPELHQWHV GH PD\RU DOWLWXG/ VREUH WRGR GH ORV
SiUDPRV/ HV UHFLHQWH1 /DV GLIHUHQFLDV GH PDQHMR SODQWHDQ OD SRVLELOLGDG GH HIHFWXDU
LQWHUFDPELRV WHFQROyJLFRV LQWHUUHJLRQDOHV/ DOJXQRV GH ORV FXDOHV SRGUtDQ VHU HYDOXDGRV HQ
HO PDUFR GH HVWH SUR\HFWR1

(VFDOD UHJLRQDO R ORFDO

6H SURSRQH TXH D HVFDOD UHJLRQDO ORV SUREOHPDV VHDQ SODQWHDGRV XWLOL]DQGR DO PHQRV
DOJXQR GH ORV VLJXLHQWHV HMHV=

(MH UHJLRQDO 4= $OWXUD +4333 P → 7333 P,= 8QD FDUDFWHUtVWLFD IXQGDPHQWDO GH ODV
PRQWDxDV HV OD SUHVHQFLD GH JUDGLHQWHV DOWLWXGLQDOHV FRQ YDULDFLRQHV FRQWLQXDV GH
WHPSHUDWXUD1 &RPR ORV SURFHVRV ELROyJLFRV TXH UHJXODQ OD GLQiPLFD GH ORV QXWULHQWHV
HVWiQ tQWLPDPHQWH UHODFLRQDGRV FRQ OD WHPSHUDWXUD HV SRVLEOH SODQWHDU PXFKDV KLSyWHVLV
VREUH FRPR DGDSWDU HO PDQHMR GH OD IHUWLOLGDG D HVWRV JUDGLHQWHV +HM1= OD YHORFLGDG GH
GHVFRPSRVLFLyQ GH ORV DERQRV RUJiQLFRV YDUtD FRQ OD DOWLWXG \ HO PDQHMR GH HVWRV DERQRV
GHEHUtD FRQVLGHUDU HVWH HIHFWR,1

(MH UHJLRQDO 5= 7RSRJUDItD +9DOOH→/DGHUD,= /D JUDQ KHWHURJHQHLGDG WRSRJUiILFD/ TXH
JHQHUD D VX YH] YDULDELOLGDG PLFURFOLPiWLFD \ HGiILFD/ HV RWUD GH ODV FDUDFWHUtVWLFDV GH ORV
VLVWHPDV PRQWDxRVRV1 (VWD KHWHURJHQHLGDG WLHQH PXFKD LQIOXHQFLD VREUH OD IHUWLOLGDG \ HO
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IXQFLRQDPLHQWR GHO VXHOR1 &RQRFHU HO HIHFWR GH OD KHWHURJHQHLGDG \ VDEHU PDQHMDUOD HV XQ
WHPD LQHOXGLEOH HQ ODV PRQWDxDV1

(MH UHJLRQDO 6= (VWUDWHJLDV GH PDQHMR +7UDGLFLRQDO → ,QWHQVLYR,= /D FRH[LVWHQFLD GH
VLVWHPDV DJUtFRODV GH WLSR WUDGLFLRQDO/ TXH XWLOL]DQ EDMRV LQVXPRV/ FRQ RWURV PiV
LQWHQVLYRV/ GH PD\RUHV LQVXPRV \ UHQWDELOLGDG HV FRP~Q HQ ORV $QGHV1 6H SURSRQH
FRPSDUDU VLVWHPDV FRQ GLIHUHQWH LQWHQVLGDG GH PDQHMR/ DQDOL]DQGR ORV PHFDQLVPRV TXH
LQWHUYLHQHQ HQ OD UHJXODFLyQ GH OD IHUWLOLGDG GHO VXHOR1 6H SURSRQH DVt PLVPR KDFHU XQD
YDORUDFLyQ GH GLIHUHQWHV VLVWHPDV GH PDQHMR HQ WpUPLQRV GH VX VXVWHQWDELOLGDG1
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(VFDOD DJURHFRVLVWpPLFD

$ HVWD HVFDOD VH DQDOL]DUiQ ODV EDVHV HFROyJLFDV GH OD UHJXODFLyQ GH OD IHUWLOLGDG \ VX
PRGXODFLyQ SRU ORV HMHV GH YDULDFLyQ LGHQWLILFDGRV D ODV RWUDV GRV HVFDODV1 6H FRQVLGHUD
TXH OD IHUWLOLGDG HV OD FDSDFLGDG GHO VXHOR/ EDMR XQ VLVWHPD GH PDQHMR GDGR/ GH SURYHHU
QXWULHQWHV DO FXOWLYR GH DFXHUGR D VXV UHTXHULPLHQWRV +)LJXUD 4,1 (VWD FDSDFLGDG YD D HVWDU
GHWHUPLQDGD SRU ODV LQWHUDFFLRQHV HQWUH ORV FRPSRQHQWHV ELyWLFRV/ OD PDWHULD RUJiQLFD GHO
VXHOR \ VX PDWUL] PLQHUDO R ItVLFD1 6H DQDOL]DUiQ ORV UHTXHULPLHQWRV SRWHQFLDOHV GH
QXWULHQWHV SRU ORV FXOWLYRV \ FRPR HVWRV UHTXHULPLHQWRV YDUtDQ HQ IXQFLyQ GH ODV
FRRUGHQDGDV HFROyJLFD +DOWLWXG/ FOLPD,1 $O PLVPR WLHPSR VH DQDOL]DUi OD GLVSRQLELOLGDG GH
QXWULHQWHV \ ORV SURFHVRV HGiILFRV TXH OD UHJXODQ1 $ FRQWLQXDFLyQ VH HVSHFLILFD OD
PHWRGRORJtD TXH VH XWLOL]DUi D HVFDOD DJURHFRVLVWpPLFD1

7(0$6 '( 75$%$-2

6H KDQ VHOHFFLRQDGR FLQFR JUDQGHV WHPDV GH WUDEDMR TXH FRQVLGHUDPRV SULRULWDULRV HQ OD
UHJLyQ DQGLQD \ TXH SXHGHQ VHU DERUGDGRV FRQ HO HQIRTXH SURSXHVWR1 (VWRV FLQFR WHPDV
VH SODQWHDQ VyOR FRQ ILQHV RULHQWDWLYRV/ VLQ FHUUDU OD SRVLELOLGDG GH RWURV WHPDV
LPSRUWDQWHV1 7DPELpQ KD\ TXH WHQHU HQ FXHQWD TXH H[LVWHQ UHODFLRQHV WUDQVYHUVDOHV HQWUH
ORV WHPDV SURSXHVWRV1

4, 0DQHMR LQWHJUDGR GH QXWULHQWHV= (Q DOJXQDV UHJLRQHV GH ORV $QGHV/ FRPR SRU HMHPSOR
HQ EXHQD SDUWH GH OD ]RQD DQGLQD YHQH]RODQD/ VH UHDOL]D XQ XVR PDVLYR GH DERQRV
RUJiQLFRV \ PLQHUDOHV/ HQ HO FRQWH[WR GH XQD DJULFXOWXUD LQWHQVLYD GH DOWRV LQVXPRV1
(VWH XVR FUHFLHQWH GH IHUWLOL]DQWHV VH KD KHFKR VLQ XQD EXHQD EDVH FLHQWtILFD/
JHQHUDQGR SUREOHPDV GH XVR H[FHVLYR \ FRQWDPLQDFLyQ/ DGHPiV GH XQ EDMR
DSURYHFKDPLHQWR SRU ORV FXOWLYRV/ OR TXH LQFLGH QHJDWLYDPHQWH HQ OD UHQWDELOLGDG
HFRQyPLFD1 &RQWUDULDPHQWH/ HQ RWUDV UHJLRQHV GH ORV $QGHV/ FRPR HQ PXFKRV VLWLRV
GHO $OWLSODQR/ ORV VLVWHPDV GH SURGXFFLyQ FDPSHVLQRV VH YHQ PX\ OLPLWDGRV SRU HO DOWR
FRVWR GH ORV IHUWLOL]DQWHV \ OD HVFDVH] GH DERQRV RUJiQLFRV/ TXH KDQ LPSHGLGR XQ
DXPHQWR LPSRUWDQWH GH ORV UHQGLPLHQWRV1 (Q DPEDV VLWXDFLRQHV HV SULRULWDULR
GHVDUUROODU HVWUDWHJLDV SDUD XQ PDQHMR HILFLHQWH GH ORV QXWULHQWHV/ TXH SHUPLWD
RSWLPL]DU HO XVR GH ORV IHUWLOL]DQWHV \ PLQLPL]DU VXV HIHFWRV QHJDWLYRV1 (O PHMRU
HQIRTXH HQ HVWH VHQWLGR HV HO GH XQ PDQHMR LQWHJUDGR GH QXWULHQWHV TXH FRQVLGHUH
HVWUDWHJLDV GH RSWLPL]DFLyQ EDVDGDV HQ HO FRQRFLPLHQWR GH ORV SURFHVRV TXH WLHQHQ
OXJDU HQ HO DJURHFRVLVWHPD1 3RU HMHPSOR/ OD FRPELQDFLyQ GH IHUWLOL]DQWHV PLQHUDOHV FRQ
DERQRV RUJiQLFRV GH GLIHUHQWHV FDOLGDGHV SXHGH SHUPLWLU VLQFURQL]DU GH PDQHUD PiV
HILFLHQWH OD GLVSRQLELOLGDG GH QXWULHQWHV HQ HO VXHOR FRQ ORV UHTXHULPLHQWRV GH ORV
FXOWLYRV/ IDYRUHFLHQGR OD DEVRUFLyQ \ UHGXFLHQGR ODV SpUGLGDV SRU ODYDGR1 (Q HVWH FDVR
VH EXVFDUtD PDQHMDU D OD PLFURELRWD GHO VXHOR GH PDQHUD TXH LQPRYLOLFH QXWULHQWHV HQ
PRPHQWRV GH EDMR UHTXHULPLHQWRV SRU ORV FXOWLYRV \ ORV PLQHUDOLFH FXDQGR ORV
UHTXHULPLHQWRV DXPHQWDQ1 /D LQPRYLOL]DFLyQ VH ORJUDUtD DSOLFDQGR XQ PDWHULDO
RUJiQLFR GH EDMD FDOLGDG +UHODFLyQ &21 DOWD,1 (O PRPHQWR HQ TXH VH LQLFLD OD
PLQHUDOL]DFLyQ HVWDUtD GHWHUPLQDGR SRU HO PRPHQWR GH DSOLFDFLyQ GH GLFKR PDWHULDO \
SRU VX WDVD GH GHVFRPSRVLFLyQ1 3DUD XQ PDQHMR LQWHJUDGR GH QXWULHQWHV HV WDPELpQ
SULPRUGLDO FRQVLGHUDU HO HIHFWR GHO FOLPD VREUH OD GLQiPLFD GH GHVFRPSRVLFLyQ/
PLQHUDOL]DFLyQ \ ODYDGR GH QXWULHQWHV1 (Q HO FDVR GH DPELHQWHV GH PRQWDxD/ GRQGH HO
FOLPD HV DOWDPHQWH YDULDEOH HVSDFLDO \ WHPSRUDOPHQWH/ KD\ TXH GLVSRQHU GH XQD
EXHQD EDVH H[SHULPHQWDO SDUD SRGHU DGDSWDU ORV VLVWHPDV GH PDQHMR D ODV
SDUWLFXODULGDGHV FOLPiWLFDV GH FDGD VLWLR1 (VWR VROR SXHGH FRQVHJXLUVH FRQ
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H[SHULPHQWRV ELHQ SODQLILFDGRV/ TXH VLUYDQ GH EDVH SDUD OD YDOLGDFLyQ \ FRQVWUXFFLyQ
GH PRGHORV GH VLPXODFLyQ1 2WURV DVSHFWRV TXH GHEHQ VHU FRQVLGHUDGRV SDUD XQ
PDQHMR LQWHJUDGR GH QXWULHQWHV VRQ ORV FDPELRV HQ FDQWLGDG \ FDOLGDG GH OD 026/ HO
PDQHMR GH ORV UHVLGXRV GH FXOWLYR/ OD DFWLYLGDG GH GLIHUHQWHV JUXSRV WD[RQyPLFRV \
IXQFLRQDOHV GH OD PLFURELRWD HGiILFD \ OD DEXQGDQFLD \ GLYHUVLGDG GH PLFRUUL]DV
YHVtFXOR0DUEXVFXODUHV1

5, 6LVWHPDV DJUtFRODV FRQ GHVFDQVRV= /D DJULFXOWXUD FRQ GHVFDQVRV ODUJRV HVWi WRGDYtD
DPSOLDPHQWH GLIXQGLGD HQ OD UHJLyQ DQGLQD1 (VWH WLSR GH DJULFXOWXUD VH EDVD HQ OD
UHFXSHUDFLyQ HVSRQWiQHD GH OD IHUWLOLGDG GHO VXHOR GXUDQWH ORV SURFHVRV GH VXFHVLyQ
HFROyJLFD TXH VH GHVHQFDGHQDQ GXUDQWH ORV GHVFDQVRV GH YDULRV DxRV D TXH VRQ
VRPHWLGDV ODV SDUFHODV1 'LYHUVRV DXWRUHV KDQ DQDOL]DGR ORV PHFDQLVPRV TXH SHUPLWHQ
OD UHFXSHUDFLyQ GH OD IHUWLOLGDG GXUDQWH HVWRV SHULRGRV ODUJRV GH GHVFDQVRV +)HUZHUGD/
4<;:> 0RQWLOOD HW DO1/ 4<<5> 'H 5REHUW/ 4<<6> +HUYp/ 4<<6/ 4<<7> 6DUPLHQWR HW DO1/
4<<3/ 4<<6> 6DUPLHQWR/ 4<<8> 6LYLOD ) +HUYp/ 4<<7> %ODQFR/ 4<<7> /ODPEt )
6DUPLHQWR/ 4<<;/ 4<<< > $EDGtQ HW DO1 5335,1 6LQ HPEDUJR/ HVWRV HVWXGLRV QR KDQ
SHUPLWLGR DFODUDU FRPSOHWDPHQWH FXDOHV VRQ ORV PHFDQLVPRV GH UHFXSHUDFLyQ GH OD
IHUWLOLGDG/ SRU OR FXDO VH UHTXLHUHQ QXHYRV HVWXGLRV TXH HQIDWLFHQ HQ HO DQiOLVLV GH OD
HFRORJtD \ PLFURELRORJtD GHO VXHOR \ TXH FRQVLGHUHQ OD KHWHURJHQHLGDG HVSDFLDO
FDUDFWHUtVWLFD GH ORV DPELHQWHV PRQWDxRVRV1 6H UHTXLHUH DQDOL]DU ODV YDULDFLRQHV GH OD
FDQWLGDG \ FDOLGDG GH UHVLGXRV LQFRUSRUDGRV DO VXHOR D OR ODUJR GH ORV SHULRGRV GH
GHVFDQVR/ ODV WDVDV GH GHVFRPSRVLFLyQ GH HVRV UHVLGXRV/ OD DFWLYLGDG GH GLIHUHQWHV
JUXSRV PLFURELDQRV/ OD DEXQGDQFLD \ GLYHUVLGDG GH PLFRUUL]DV YHVtFXOR0DUEXVFXODUHV/
HWF1 3RU RWUD SDUWH/ ORV VLVWHPDV WUDGLFLRQDOHV FRQ GHVFDQVRV ODUJRV KDQ HQWUDGR HQ
FULVLV SRU SUHVLyQ SREODFLRQDO \2R IUDFFLRQDPLHQWR GH ODV SURSLHGDGHV/ OR FXDO KDFH
TXH HO WDPDxR \ Q~PHUR GH SDUFHODV WLHQGD D GLVPLQXLU \ SRU OR WDQWR HO WLHPSR GH
EDUEHFKR WDPELpQ/ SURPRYLpQGRVH XQD GHJUDGDFLyQ DFHOHUDGD GHO UHFXUVR VXHOR1 (Q
HVWH VHQWLGR VH KDFH LPSRUWDQWH GHVDUUROODU ODV SRVLEOHV IRUPDV GH SUHYHQLU HVWD
GHJUDGDFLyQ/ DFRUWDQGR HO WLHPSR GH UHJHQHUDFLyQ GH OD IHUWLOLGDG FRQ VLVWHPDV TXH
LQFRUSRUDQ SODQWDV GH FUHFLPLHQWR UiSLGR/ WDQWR OHJXPLQRVDV FRPR QR OHJXPLQRVDV1

6, 5RWDFLyQ GH FXOWLYRV= /D URWDFLyQ GH FXOWLYRV HV XQD SUDFWLFD WUDGLFLRQDO HQ OD
DJULFXOWXUD DQGLQD1 /DV URWDFLRQHV VRQ PX\ ULFDV H LQFOX\HQ HVSHFLHV FRPR SDSD
+6RODQXP WXEHURVXP,2 TXLQRD +&KHQRSRGLXP TXLQRD,2 RFD +2[DOLV WXEHURVD,2 XOOXFR
+8OOXFXV WXEHURVXP, 2 FKRFKR +/XSLQXV PXWDELOLV, 2 PDt] +=HD PD\V, \ RWUDV FRPR
FHEDGD/ KDEDV \ DUYHMDV/ TXH VH URWDQ HQ GLYHUVDV VHFXHQFLDV/ HQ SHUtRGRV GH 7 D 8
DxRV/ VHJXLGRV SRU GHVFDQVRV ODUJRV R LQWHUPHGLRV1 (Q VLVWHPDV PiV LQWHQVLYRV VH
UHDOL]DQ URWDFLRQHV SDSD2DMR2]DQDKRULD/ OD FXDO HV PX\ XWLOL]DGD HQ ORV $QGHV
YHQH]RODQRV1 (Q XQ WUDEDMR UHFLHQWH/ 1LHWR HW DO1 +4<<:, GHPXHVWUDQ OD LPSRUWDQFLD GH
OD URWDFLyQ GH FXDWUR FXOWLYRV DQGLQRV SDUD PDQWHQHU HO UHQGLPLHQWR \ FRQWURODU OD
SURGXFFLyQ GH PDOH]DV1 (Q JHQHUDO/ HO SUREOHPD GH OD URWDFLyQ KD VLGR DQDOL]DGR
XWLOL]DQGR XQ HQIRTXH DJURQyPLFR FOiVLFR/ VLQ KDFHU pQIDVLV HQ OD FRPSUHQVLyQ GH ORV
PHFDQLVPRV HFROyJLFRV TXH SHUPLWHQ RSWLPL]DU OD XWLOL]DFLyQ GH ORV UHFXUVRV GHO VXHOR
D OR ODUJR GH OD URWDFLyQ1 /D LQYHVWLJDFLyQ HQ HVWH WHPD GHEHUtD FHQWUDUVH HQ DQDOL]DU
ODV VHFXHQFLDV GH URWDFLRQHV GH FXOWLYRV FDUDFWHUtVWLFDV +PDt]/ IULMRO/ \XFD HQ ODV
ODGHUDV GHO &DXFD/ SDSD0FHUHDOHV0TXLQRD HQ ORV $QGHV FHQWUDOHV/ DMR2]DQDKRULD2SDSD
HQ ORV $QGHV YHQH]RODQRV, \ HYDOXDQGR HQ FDGD FDVR ORV UHTXHULPLHQWRV GH
QXWULHQWHV GH FDGD FXOWLYR \ VX GLVSRQLELOLGDG HQ HO VXHOR1 $OWHUQDWLYDPHQWH HV
QHFHVDULR LQYHVWLJDU OD SRVLELOLGDG GH DOWHUDU HVWDV URWDFLRQHV SDUD PHMRUDU OD
VLQFURQL]DFLyQ HQWUH GLVSRQLELOLGDG \ GHPDQGDV GH QXWULHQWHV1
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7, 5HHPSOD]R GH VLVWHPDV= (Q PXFKDV iUHDV DQGLQDV ORV HFRVLVWHPDV QDWXUDOHV HVWiQ
VLHQGR SURJUHVLYD \ DFHOHUDGDPHQWH UHHPSOD]DGRV SRU VLVWHPDV DJUtFRODV \ HQ
DOJXQRV FDVRV SRU SODQWDFLRQHV IRUHVWDOHV GH SLQRV R HXFDOLSWRV1 $Vt PLVPR/ VLVWHPDV
WUDGLFLRQDOHV GH PDQHMR VRQ UHHPSOD]DGRV SRU VLVWHPDV GH PD\RUHV LQVXPRV1 (V
LPSRUWDQWH DQDOL]DU HO LPSDFWR GH HVWDV WUDQVIRUPDFLRQHV VREUH ORV FRPSDUWLPLHQWRV \
SURFHVRV HGiILFRV \ VX HIHFWR VREUH HO IXQFLRQDPLHQWR \ OD HVWDELOLGDG GHO VLVWHPD1
/DV FRQVHFXHQFLDV GH HVWRV UHHPSOD]RV VRQ WDPELpQ LPSRUWDQWHV GHVGH HO SXQWR GH
YLVWD GHO FDPELR JOREDO/ DO DIHFWDU SRVLWLYD R QHJDWLYDPHQWH D ORV UHVHUYRULRV GH
FDUERQR HQ HO VXHOR

8, 'HVDUUROOR GH HFRWHFQRORJtDV= 5HVXOWD FDGD YH] PiV FODUR TXH HO PHMRUDPLHQWR GH
PXFKRV GH ORV SUREOHPDV GH OD DJULFXOWXUD \ GHO DPELHQWH UHVLGH HQ HO XVR GH
HFRWHFQRORJtDV/ ODV FXDOHV SXHGHQ FRQVWLWXLU KHUUDPLHQWDV DFFHVLEOHV \ GH PHQRU
FRVWR SDUD RSWLPL]DU HO PDQHMR DJURQyPLFR GH ORV FXOWLYRV1 (QWUH ODV HFRWHFQRORJtDV
TXH SXHGHQ VHU SURPLVRULRV HQ HO FDVR GH OD UHJLyQ DQGLQD SRGHPRV PHQFLRQDU HO XVR
GH EDUEHFKRV PHMRUDGRV \D VHD SRU OD LQWURGXFFLyQ GH OHJXPLQRVDV R HVSHFLHV GH
FUHFLPLHQWR UiSLGR/ ORV ELRIHUWLOL]DQWHV +PLFRUUL]DV \ FLDQREDFWHULDV, GHVDUUROODGRV D
SDUWLU GH OD HQRUPH ELRGLYHUVLGDG GH HVWRV PLFURRUJDQLVPRV HQ ORV VXHORV DQGLQRV/ OD
ELRUUHPHGLDFLyQ +XVR GH PLFURRUJDQLVPRV SDUD GHJUDGDU VXVWDQFLDV FRQWDPLQDQWHV,/
ORV ELRSHVWLFLGDV \ ELRIXPLJDQWHV1 8Q LPSRUWDQWH UHWR VHUtD GHVDUUROODU VLVWHPDV
VXSUHVRUHV/ GRQGH XQ DGHFXDGR PDQHMR GH OD IHUWLOL]DFLyQ \ GH ORV PLFURRUJDQLVPRV
FRQWUROH HO GHVDUUROOR GH SDWyJHQRV1

1,9(/(6 '( $1È/,6,6

1R WRGRV ORV LQYHVWLJDGRUHV R ODERUDWRULRV OODPDGRV D UHDOL]DU LQYHVWLJDFLyQ HQ OD WHPiWLFD
GH IHUWLOLGDG HQ VXHORV DQGLQRV WHQGUiQ ODV PLVPDV FDSDFLGDGHV WpFQLFDV QL OD PLVPD
LQIUDHVWUXFWXUD R DFFHVR D ILQDQFLDPLHQWRV1 3RU HVWD UD]yQ VH SURSRQHQ WUHV QLYHOHV GH
DQiOLVLV GH FRPSOHMLGDG FUHFLHQWH/ SDUD IDFLOLWDU OD LQWHJUDFLyQ GH ORV GLIHUHQWHV
LQYHVWLJDGRUHV HQ HVWH PDUFR FRQFHSWXDO FRP~Q +)LJXUD 4,1

1LYHO 4= 3DTXHWH PtQLPR1 (O QLYHO 4 FRQVLVWH HQ ODV PHGLFLRQHV PtQLPDV TXH VHUtD
UHFRPHQGDEOH UHDOL]DU HQ FDGD iUHD GH HVWXGLR1 $ HVWH QLYHO VH DQDOL]DQ ORV VLVWHPDV
DJUtFRODV WDO FRPR VRQ SUDFWLFDGRV SRU ORV SURGXFWRUHV/ SXGLHQGR UHDOL]DUVH HO WUDEDMR
GLUHFWDPHQWH HQ VXV SDUFHODV1 (O SDTXHWH PtQLPR LQFOX\H OD HVWLPDFLyQ GH OD SURGXFFLyQ \
UHTXHULPLHQWRV GH QXWULHQWHV SRWHQFLDOHV GHO FXOWLYR \ OD PHGLFLyQ GH OD SURGXFFLyQ \
DEVRUFLyQ UHDO1 (O FRFLHQWH HQWUH SURGXFFLyQ UHDO \ SRWHQFLDO SXHGH VHU XWLOL]DGR FRPR
PHGLGD GH OD IHUWLOLGDG1 6H SURSRQH WUDEDMDU VLHPSUH FRQ QLWUyJHQR \ GH VHU SRVLEOH
WDPELpQ FRQ IyVIRUR \ RWURV PDFURQXWULHQWHV1 'DGD OD GLILFXOWDG PHWRGROyJLFD GH PHGLU ORV
YDORUHV SRWHQFLDOHV GH DEVRUFLyQ \ SURGXFFLyQ/ pVWRV SXHGHQ VHU HVWLPDGRV XWLOL]DQGR ORV
PRGHORV GH FXOWLYRV GH OD VHULH '66$7 +'HFLVLRQ 6XSSRUW 6\VWHP IRU $JURWHFKQRORJ\
7UDQVIHU,/ TXH WLHQH PRGHORV HVSHFtILFRV SDUD SDSD/ PDt]/ IULMRO/ WULJR \ \XFD HQWUH RWURV
FXOWLYRV1 /D HVWLPDFLyQ VH EDVD HQ VLPXODU HO FUHFLPLHQWR GHO FXOWLYR \ OD DEVRUFLyQ GH
QXWULHQWHV HQ ODV FRQGLFLRQHV GH UDGLDFLyQ \ WHPSHUDWXUD GH FDGD VLWLR SHUR VXSRQLHQGR
TXH QR KD\ OLPLWDFLRQHV GH QXWULHQWHV QL GH DJXD1 $ HVWH QLYHO HO PRGHOR UHTXLHUH/ DGHPiV
GH GDWRV FOLPiWLFRV/ LQIRUPDFLyQ UHIHUHQWH D OD YDULHGDG FXOWLYDGD +FDUDFWHUtVWLFDV
JHQpWLFDV SULQFLSDOPHQWH,1 /RV YDORUHV SRWHQFLDOHV DVt FDOFXODGRV SXHGHQ FRPSDUDUVH FRQ
HO FUHFLPLHQWR UHDO GH ORV FXOWLYRV \ FRQ OD DFXPXODFLyQ GH QXWULHQWHV HQ VX ELRPDVD/
XWLOL]DQGR HVWD XOWLPD PHGLFLyQ FRPR LQGLFDGRUD GH OD GLVSRQLELOLGDG GH QXWULHQWHV HQ HO
VXHOR1 &RPSDUDQGR ORV YDORUHV SRWHQFLDOHV FRQ ORV UHDOHV VH SXHGH KDFHU XQD HYDOXDFLyQ
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GH OD IHUWLOLGDG HQ FDGD XQR GH ORV VLWLRV GH HVWXGLR \ HYDOXDU OD PDJQLWXG \ WLHPSR GH
RFXUUHQFLD GHO GpILFLW QXWULFLRQDO/ HQ FDVR GH TXH OR KXELHVH1 (Q IRUPD FRPSOHPHQWDULD
SXHGH VLPXODUVH/ XWLOL]DQGR ORV PLVPRV PRGHORV/ HO FUHFLPLHQWR GHO FXOWLYR FRQVLGHUDQGR
OD GLVSRQLELOLGDG GH DJXD \ GH QXWULHQWHV1 &RQ HVWH ILQ VH UHTXLHUH GH GDWRV DGLFLRQDOHV GH
HQWUDGD/ UHIHUHQWHV DO EDODQFH KtGULFR/ DO QLWUyJHQR PLQHUDO LQLFLDO GHO VXHOR \ D RWUDV
YDULDEOHV HGiILFDV1 'H HVWD IRUPD HO SDTXHWH PtQLPR SHUPLWLUtD QR VROR HYDOXDU OD IHUWLOLGDG
HQ FDGD VLVWHPD HVWXGLDGR VLQR WDPELpQ SRQHU D SUXHED ORV PRGHORV '66$7 EDMR XQD
VHULH GH FRQGLFLRQHV DPELHQWDOHV GLIHUHQWHV1

/D GLQiPLFD GH FUHFLPLHQWR \ GH DFXPXODFLyQ GH QXWULHQWHV SRU ORV FXOWLYRV GHEHUi
PHGLUVH HQ XQ PtQLPR GH 6 SDUFHODV/ GH WDPDxR VXILFLHQWH SDUD TXH ODV FRVHFKDV
VXFHVLYDV QR PRGLILTXHQ OD GHQVLGDG GHO FXOWLYR1 3RU OR PHQRV FXDWUR FRVHFKDV VXFHVLYDV
GHEHUiQ UHDOL]DUVH D LQWHUYDORV UHJXODUHV D OR ODUJR GHO FUHFLPLHQWR GHO FXOWLYR1 (Q ODV
SDUFHODV GHEHUi JDUDQWL]DUVH XQ DGHFXDGR VXPLQLVWUR GH DJXD \ XQ EXHQ FRQWURO GH
SODJDV/ GH IRUPD TXH SXHGD HYDOXDUVH ~QLFDPHQWH HO DVSHFWR QXWULFLRQDO GH OD IHUWLOLGDG1

1LYHO 5= 3UXHED H[SHULPHQWDO GH KLSyWHVLV1 $ HVWH QLYHO VH XELFD HO WUDEDMR TXH UHTXLHUH GH
XQD PDQLSXODFLyQ H[SHULPHQWDO SDUD SUREDU KLSyWHVLV UHIHUHQWHV D OD UHJXODFLyQ GH OD
IHUWLOLGDG1

(MHPSOR GH KLSyWHVLV

/D VLQFURQL]DFLyQ HQWUH UHTXHULPLHQWRV GH QXWULHQWHV GHO FXOWLYR \ GLVSRQLELOLGDG GH
QXWULHQWHV HQ HO VXHOR SXHGH ORJUDUVH PH]FODQGR DERQRV RUJiQLFRV GH GLIHUHQWHV
FDOLGDGHV1

3DUD SUREDU HVWi KLSyWHVLV VH WUDEDMDUtD DO PHQRV FRQ GRV DERQRV RUJiQLFRV/ XQR GH DOWD \
RWUR GH EDMD UHODFLyQ &21/ XWLOL]DQGR XQ GLVHxR GH EORTXHV FRQ ORV VLJXLHQWHV WUDWDPLHQWRV=
FDGD DERQR SRU VHSDUDGR/ PH]FOD GH DPERV/ QLQJ~Q DERQR1 (VWR GHEHUi KDFHUVH FRQ
DERQRV GLVSRQLEOHV HQ OD ]RQD/ GH IRUPD TXH ORV UHVXOWDGRV SXHGDQ IiFLOPHQWH FRQYHUWLUVH
HQ UHFRPHQGDFLRQHV DJURQyPLFDV YLDEOHV1

1LYHO 6= $QiOLVLV GH SURFHVRV \ FRPSDUWLPLHQWRV HGiILFRV1 (VWH QLYHO FRQVLVWH HQ DQDOL]DU
HQ GHWDOOH DVSHFWRV GHO VXEVLVWHPD HGiILFR TXH VH FRQVLGHUHQ FODYHV SDUD OD UHJXODFLyQ
GH OD IHUWLOLGDG/ FRPR SRU HMHPSOR HO WDPDxR/ OD HVWUXFWXUD \ OD DFWLYLGDG GH OD FRPXQLGDG
PLFURELDQD/ OD GHVFRPSRVLFLyQ GH ORV DERQRV RUJiQLFRV/ HO ODYDGR GH IHUWLOL]DQWHV/ OD
ILMDFLyQ GH QLWUyJHQR/ OD QLWULILFDFLyQ/ OD LQPRYLOL]DFLyQ0PLQHUDOL]DFLyQ/ OD LQIHFFLyQ
PLFRUUt]LFD/ HWF1 (Q HVWH QLYHO VH LQFOX\H WDPELpQ OD UHDOL]DFLyQ GH LQFXEDFLRQHV GH ORV
VXHORV HQ HO ODERUDWRULR1 (VWDV LQFXEDFLRQHV/ GH GLIHUHQWH GXUDFLyQ/ SHUPLWHQ GHWHUPLQDU OD
DFWLYLGDG PHWDEyOLFD HVSHFLILFD SDUD GHWHUPLQDGRV VXEVWUDWRV \ ORV IDFWRUHV RSHUDWLYRV GH
OD DFWLYLGDG PLFURELDQD +WHPSHUDWXUD/ KXPHGDG/ S+/ IXHQWH GH HQHUJtD/ HWF1,1

&21&/86,21(6

6H KD H[SXHVWR EUHYHPHQWH XQ PDUFR FRQFHSWXDO TXH SXHGH VHU XWLOL]DGR SDUD XQLILFDU ODV
LQYHVWLJDFLRQHV VREUH IHUWLOLGDG GHO VXHOR HQ OD UHJLyQ DQGLQD1 3DUD XWLOL]DU HVWH PDUFR HV
QHFHVDULR SODQWHDU HO SUREOHPD GH HVWXGLR HQ XQ MXHJR GH HVFDODV HVSDFLDOHV1 /D HVFDOD
LQWHUUHJLRQDO SHUPLWLUi LQWHJUDU ORV UHVXOWDGRV GH WRGRV ORV LQYHVWLJDGRUHV SDUWLFLSDQWHV HQ
OR TXH SRGUtD VHU XQD DJURHFRORJtD FRPSDUDGD GH OD UHJLyQ DQGLQD/ TXH SHUPLWLUtD YHU
FRPR GLIHUHQWHV IDFWRUHV GHO DPELHQWH \ HVWUDWHJLDV GH PDQHMR PRGXODQ \ UHJXODQ OD
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IHUWLOLGDG GHO VXHOR1 $ HVFDOD UHJLRQDO R ORFDO VH SUHWHQGH FRPHQ]DU D GLOXFLGDU OD JUDQ
GLYHUVLGDG \ KHWHURJHQHLGDG GH ORV VLVWHPDV DJUtFRODV PRQWDxRVRV/ GRQGH SHTXHxDV
GLVWDQFLDV SXHGHQ LQYROXFUDQ JUDQGHV GLIHUHQFLDV GH IXQFLRQDPLHQWR \ UHTXHULU GLVWLQWDV
HVWUDWHJLDV GH PDQHMR1 /RV H[SHULPHQWRV GHEHQ VHU UHDOL]DGRV D HVFDOD GHO
DJURHFRVLVWHPD/ FRQ XQ HQIRTXH KROtVWLFR GH FRPSDUWLPLHQWRV \ SURFHVRV1 8QD YH]
SODQWHDGR HO SUREOHPD HQ FDGD XQD GH ODV HVFDODV/ VH SURSRQHQ WUHV QLYHOHV GH DQiOLVLV GH
FRPSOHMLGDG FUHFLHQWH1 /D LPSOHPHQWDFLyQ GH HVWH PDUFR FRQFHSWXDO SRGUtD SHUPLWLU
SRWHQFLDU HO HVIXHU]R QHFHVDULR SDUD PHMRUDU HO PDQHMR GH QXHVWURV IUiJLOHV
DJURHFRVLVWHPDV DQGLQRV1

$*5$'(&,0,(1726

(O SUHVHQWH WUDEDMR IXH UHDOL]DGR HQ HO PDUFR GHO SUR\HFWR 026$QGHV +F\WHG0SUR\HFWR ;,,1
7,1 4XLVLpUDPRV DJUDGHFHU D OD 'UD1 0D[LPLQD 0RQDVWHULR/ TXLHQ PRWRUL]y OD IRUPDFLyQ GH
026$QGHV HQ HO PDUFR GH OD 5HG GH 0RQWDQDV1

%,%/,2*5$)Ë$

$%$',1/ -1/ *21=$/(=035,(72/ 61/ 6$50,(172/ /1/ 9,//$5/ 01&1 < 71 &$5%$//$61
53351 6XFFHVVLRQDO G\QDPLFV RI VRLO FKDUDFWHULVWLFV LQ D ORQJ IDOORZ DJULFXOWXUDO V\VWHP
RI WKH KLJK WURSLFDO $QGHV1 6RLO %LRORJ\ DQG %LRFKHPLVWU\= HQ SUHQVD1

$/7,(5,/ 01 4<<91 (QIRTXH DJURHFROyJLFR SDUD HO GHVDUUROOR GH VLVWHPDV GH SURGXFFLyQ
VRVWHQLEOHV HQ ORV $QGHV1 &,('1 3HU~1

$1'(5621/ -1/ ,1*5$0/ -1 4<<61 7URSLFDO VRLO ELRORJ\ DQG IHUWLOLW\= $ KDQGERRN RI
PHWKRGV1 &$% ,QWHUQDWLRQDO1

%2:(1/ :171 $1' 61 025($81 4<<;1 ,QWHJUDWLQJ 5HPRWH 6HQVLQJ/ *,6/ DQG 0RGHOLQJ
IRU /DQG08VH 0RQLWRULQJ LQ WKH $ULG26HPL0$ULG $QGHV1 ,Q 3URFHHGLQJV RI WKH ,61$5
0HWKRGRORJLFDO 5HVHDUFK DW WKH (FR0UHJLRQDO /HYHO 5HYLHZ :RUNVKRS/ $SULO 530551 S1
:70;41

%2:(1/ :1/ +1 &$%5(5$/ 91 %$55(5$/ $1' *1 %$,*255,$1 4<<<D1 6LPXODWLQJ WKH
5HVSRQVH RI 3RWDWR WR $SSOLHG 1LWURJHQ1 &,3 3URJUDP 5HSRUW 4<<:0<;1 S1 6;406;91

%2:(1/ :1/ *1 %$,*255,$/ 91 %$55(5$/ -1 &25'29$/ 31 08&./ $1' 51 3$67251
4<<<%1 $ 3URFHVV0%DVHG 0RGHO +:(33, IRU 6LPXODWLQJ 6RLO (URVLRQ LQ WKH $QGHV1 &,3
3URJUDP 5HSRUW 4<<:0<;1 S1 736073;1

%/$1&2/ 21 4<<71 (IHFWR GHO GHVFDQVR GHO VXHOR VREUH HO Q~PHUR \ OD YLDELOLGDG GH
TXLVWHV GH *ORERGHUD 6331 GH OD SDSD1 (Q= 'LQiPLFDV GHO GHVFDQVR GH OD WLHUUD HQ ORV
$QGHV1 +(GV= +HUYp/'> *HQLQ/'> 5LYLHUH/*, ,%7$0256720/ /D 3D]/ 4:404:71

%586+/ 61 4<<81 ,Q VLWX FRQVHUYDWLRQ RI ODQGUDFHV LQ FHQWHUV RI FURS GLYHUVLW\1 &URS1 6FL1
68= 67906871

&5,660$1/ &1/ -1 $17/(/ -1 6722592*(// $1' :1 %2:(11 4<<;1 7UDGHRIIV LQ
6XVWDLQDEOH $JULFXOWXUH DQG WKH (QYLURQPHQW LQ WKH $QGHV= $ 'HFLVLRQ 6XSSRUW 6\VWHP
IRU 3ROLF\ 0DNHUV1 ,Q 3URFHHGLQJV RI WKH ,61$5 0HWKRGRORJLFDO 5HVHDUFK DW WKH (FR0
UHJLRQDO /HYHO 5HYLHZ :RUNVKRS/ $SULO 530551 S1 6;0961

'( 52%(57/ 31 4<<61 3UiFWLFDV FDPSHVLQDV HQ HO 3iUDPR GH $SXUH= )XQGDPHQWRV
HFROyJLFRV/ HFRQyPLFRV \ VRFLDOHV GH XQ VLVWHPD GH SURGXFFLyQ DQGLQR +&RUGLOOHUD GH
0pULGD/ 9HQH]XHOD,1 7HVLV GH GRFWRUDGR1 3RVWJUDGR GH (FRORJtD 7URSLFDO/ 8QLYHUVLGDG
GH ORV $QGHV/ 0pULGD/ 9HQH]XHOD1
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(5,&.621/ &/1 ) &+$1'/(5/ ./1 4<;<1 5DLVHG ILHOGV DQG VXVWDLQDEOH DJULFXOWXUH LQ WKH
/DNH 7LWLFDFD EDVLQ RI 3HU~1 ,Q= )UDJLOH ODQGV RI /DWLQ $PHULFD1 SS=56305761 -121 %RZGHU
+HG,1:HVWYLHZ 3UHVV/ %RXOGHU1

)(5:(5'$/ :1 4<;:1 7KH LQIOXHQFH RI SRWDWR FXOWLYDWLRQ RQ WKH QDWXUDO EXQFKJUDVV
SDUDPR LQ WKH &RORPELDQ &RUGLOOHUD 2ULHQWDO1 ,QWHUQDO 5HSRUW QR1 5531 +XJR GH 9ULHV
/DERUDWRU\1 8QLYHUVLW\ RI $PVWHUGDP1 ;6 S1

+(59e/'1 4<<61 '\QDPLTXH GH OD SUDWLTXH GHV MDFKqUHV ORQJXHV SDWXUpHV GDQV OHV
$QGHV1 ,Q= /D MDFKqUH HQ $IULTXH GH O*2XHVW1 +$WHOLHU ,QWHUQDWLRQDO/ 0RQWSHOOLHU/ GX 5 DX 8
GHFHPEUH 4<<4, +(GV= )ORUHW/&> 6HUSDQWLH/*, (GLWLRQV GH O*256720/ 3DULV/ 4<605391

+(59e/'1 4<<71 5HVSXHVWD GH ORV FRPSRQHQWHV GH OD IHUWLOLGDG GHO VXHOR D OD GXUDFLyQ
GHO GHVFDQVR1 (Q= 'LQiPLFDV GHO GHVFDQVR GH OD WLHUUD HQ ORV $QGHV1 +(GV= +HUYH/'>
*HQLQ/'> 5LYLHUH/*, ,%7$0256720/ /D 3D]/ 488049<1

,1*5$0/ -161,1 ) 6:,)7/ 01-1 4<;<1 7URSLFDO 6RLO %LRORJ\ DQG )HUWLOLW\ +76%),
SURJUDPPH= 5HSRUW RI WKH IRXUWK 76%) LQWHUUHJLRQDO ZRUNVKRS1 %LRORJ\ ,QWHUQDWLRQDO1
6SHFLDO ,VVXH 531

/(6&$12/ 51-1 ) =(%$//26/ -1$1 4<;51 6HFXHQFLD GH URWDFLyQ GH FXOWLYRV DQGLQRV1
0HPRULDV GHO 6HU &RQJUHVR ,QWHUQDFLRQDO GH &XOWLYRV $QGLQRV1 /D 3D]/ %ROLYLD/ SS1 <60
<<1

//$0%Ë1 /'1 ) 6$50,(172/ /1 4<<;1 'LQiPLFD VXFHVLRQDO GH OD ELRPDVD PLFURELDQD \
GH RWURV SDUiPHWURV HGiILFRV HQ XQ DJURHFRVLVWHPD FRQ GHVFDQVRV ODUJRV GH ORV
SiUDPRV YHQH]RODQRV1 (FRWUySLFRV/ 44=40471

//$0%Ë1 /'1 ) 6$50,(172/ /1 4<<<1 (FRV\VWHP UHVWRUDWLRQ GXULQJ WKH ORQJ IDOORZ
SHULRGV LQ WKH WUDGLWLRQDO SRWDWR DJULFXOWXUH RI WKH 9HQH]XHODQ +LJK $QGHV1 ,Q 3ULFH/ 01
+(G,= *OREDO &KDQJH LQ WKH 0RXQWDLQV= SURFHHGLQJ RI WKH (XURSHDQ &RQIHUHQFH RI
(QYLURQPHQWDO DQG 6RFLHWDO &KDQJH LQ 0RXQWDLQ 5HJLRQV1 3DUWKHQRQ 3XEOLVKLQJ1 1HZ
<RUN1 4<304<61

021$67(5,2/ 01/ 6$50,(172/ *1 ) 62/%5,*/ 21 4<;71 &RPSDUDWLYH VWXGLHV RQ
WURSLFDO PRXQWDLQ HFRV\VWHPV= D SURSRVDO IRU D FROODERUDWLYH SURJUDPPH RI UHVHDUFK1
%LRORJ\ ,QWHUQDWLRQDO1 6SHFLDO ,VVXH ;1

021$67(5,2/ 01/ 6$50,(172/ *1 ) 62/%5,*/ 21 4<;:1 &RPSDUDWLYH VWXGLHV RQ
WURSLFDO PRXQWDLQ HFRV\VWHPV= 3ODQQLQJ IRU UHVHDUFK1 %LRORJ\ ,QWHUQDWLRQDO1 6SHFLDO
,VVXH 451

0217,//$/ 01/ +(55(5$/ 51 ) 021$67(5,2/ 01 4<<51 0LFRUUL]DV YHVtFXOR0
DUEXVFXODUHV HQ SDUFHODV TXH VH HQFXHQWUDQ HQ VXFHVLyQ0UHJHQHUDFLyQ HQ ORV $QGHV
WURSLFDOHV1 6XHOR \ 3ODQWD/ 5=8<0:31

1,(720&$%5(5$/&1/ )5$1&,6/&1/ &$,&('2/&1/ *87,(55(=/31 ) 5,9(5$/01 4<<:1
5HVSRQVH RI IRXU DQGHDQ FURSV WR URWDWLRQ DQG IHUWLOL]DWLRQ1 0RXQWDLQ 5HVHDUFK DQG
GHYHORSPHQW 4:= 5:605;51

5,7&+,(/ -171 4<<81 ,QWHUQDWLRQDO FRQVRUWLXP IRU DJULFXOWXUDO V\VWHPV DSSOLFDWLRQV
+,&$6$,= HVWDEOLVKPHQW DQG SXUSRVH1 $JULFXOWXUDO 6\VWHPV 7<=65<06681

6$50,(172//1 4<<81 5HVWDXUDWLRQ GH OD IHUWLOLWp GDQV XQ V\VWHPH DJULFROH D MDFKqUH
ORQJXH GHV KDXWHV $QGHV GX 9HQH]XHOD1 7HVLV GH GRFWRUDGR/ 8QLYHUVLWp GH 3DULV ;,1
56: S1

6$50,(172//> 021$67(5,2/0> 0217,//$/01 4<<31 6XFFHVVLRQ/ UHJHQHUDWLRQ DQG
VWDELOLW\ LQ KLJK DQGHDQ HFRV\VWHPV DQG DJURHFRV\VWHPV= 7KH UHVW0IDOORZ VWUDWHJ\ LQ WKH
3DUDPR GH *DYLGLD/ 0pULGD/ 9HQH]XHOD1 *HRJUDSKLFD %HUQHVLD/ $IULFDQ 6WXGLHV 6HULHV
$;/ 484048:1

6$50,(172//> 021$67(5,2/0> 0217,//$/01 4<<61 (FRORJLFDO EDVHV/ VXVWDLQDELOLW\/
DQG FXUUHQW WUHQGV LQ WUDGLWLRQDO DJULFXOWXUH LQ WKH YHQH]XHODQ KLJK DQGHV1 0RXQWDLQ
5HVHDUFK DQG GHYHORSPHQW 46+5,/ 49:04:91

6$50,(172/ /1 53331 :DWHU EDODQFH DQG VRLO ORVV XQGHU ORQJ IDOORZ DJULFXOWXUH LQ WKH
YHQH]XHODQ $QGHV1 0RXQWDLQ 5HVHDUFK DQG 'HYHORSPHQW= ,Q SUHVV1
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6,9,/$/5> +(59e/'1 4<<71 (O HVWDGR PLFURELROyJLFR GHO VXHOR/ LQGLFDGRU GH OD
UHVWDXUDFLyQ GH OD IHUWLOLGDG1 (Q= 'LQiPLFDV GHO GHVFDQVR GH OD WLHUUD HQ ORV $QGHV1
+(GV= +HUYp/'> *HQLQ/'> 5LYLHUH/*, ,%7$0256720/ /D 3D]/ 4;804<:1

6:,)7/ 01-/ +(G,1 4<<41 6RLO IHUWLOLW\ DQG JOREDO FKDQJH= WKH UROH RI 76%) VWXGLHV LQ WKH
,*%31 %LRORJ\ ,QWHUQDWLRQDO1 6SHFLDO ,VVXH 581

6:,)7/ 01-1 +(G,1 4<;71 6RLO %LRORJLFDO SURFHVVHV DQG WURSLFDO VRLO IHUWLOLW\= D SURSRVDO IRU D
FROODERUDWLYH SURJUDPPH RI UHVHDUFK1 %LRORJ\ ,QWHUQDWLRQDO1 6SHFLDO ,VVXH 81

6:,)7/ 01-1 +(G,1 4<;81 76%)/ 7URSLFDO 6RLO %LRORJ\ DQG )HUWLOLW\= 3ODQQLQJ IRU UHVHDUFK1
%LRORJ\ ,QWHUQDWLRQDO1 6SHFLDO ,VVXH <1

6:,)7/ 01-1 +(G,1 4<;:1 7URSLFDO 6RLO ELRORJ\ DQG )HUWLOLW\ +76%),1 ,QWHU0UHJLRQDO UHVHDUFK
SODQQLQJ ZRUNVKRS1 %LRORJ\ ,QWHUQDWLRQDO1 6SHFLDO ,VVXH 461

7$3,$/ 01 4<<71 5RWDFLyQ GH FXOWLYRV \ VX PDQHMR HQ ORV $QGHV GHO 3HU~1 (Q= 'LQiPLFDV
GHO GHVFDQVR GH OD WLHUUD HQ ORV $QGHV1 +(GV= +HUYH/'> *HQLQ/'> 5LYLHUH/*, ,%7$0
256720/ /D 3D]/ 6:0861

75($&(</ -01 4<;<1 $JULFXOWXUDO WHUUDFHV LQ 3HUX�V &ROFD 9DOOH\= SURPLVHV DQG SUREOHPV
RI DQ DQFLHQW WHFKQRORJ\1 ,Q= )UDJLOH ODQGV RI /DWLQ $PHULFD1 SS=53<055<1 -121 %RZGHU
+HG,1:HVWYLHZ 3UHVV/ %RXOGHU1

:220(5/ 31/ ) 6:,)7/ 01-1 4<<71 7KH ELRORJLFDO 0DQDJHPHQW RI 7URSLFDO 6RLO )HUWLOLW\1
-KRQ :LOH\ DQG 6RQV1


