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(V VDELGR TXH ORV VLVWHPDV IRUHVWDOHV IDYRUHFHQ \ UHJXODQ ORV SURFHVRV GH GUHQDMH/
JDUDQWL]DQGR FRQWLQXLGDG HQ OD UHFDUJD GH OD ]RQD YDGRVD/ FRQ HO FRQVHFXHQWH
PDQWHQLPLHQWR GH XQ FDXGDO PtQLPR GXUDQWH ODV pSRFDV PHQRV OOXYLRVDV1 &RPR SDUWH GH
XQ SURJUDPD GH HVWXGLRV GHWDOODGRV GH OD GLQiPLFD HFRKLGUROyJLFD GH XQD VHOYD QXEODGD
GH /RV $QGHV YHQH]RODQRV/ HVWXGLDPRV ORV SULQFLSDOHV IOXMRV GH OD VHOYD QXEODGD GH /D
0XFX\ +;�6;¶1/ :4�35¶:,/ HVWDGR 0pULGD/ D 5633 PVQP/ SRU XQ SHUtRGR GH VHLV PHVHV
UHJLVWUDQGR OD LQIRUPDFLyQ FDGD 48 PLQ1 (O EDODQFH KtGULFR GH OD VHOYD PRVWUy TXH HO <(
GH WRWDO GH DJXD LQFLGHQWH IXH GHELGD D OD LQWHUFHSFLyQ GH QHEOLQD/ OD SUHFLSLWDFLyQ HIHFWLYD
IXH 83( GHO LQJUHVR WRWDO/ OD HVFRUUHQWtD VXSHUILFLDO IXH 4/:( \ OD SHUFRODFLyQ D ±<3 FP
GHQWUR GHO VXHOR IXH 58(1 6H REVHUYDURQ LPSRUWDQWHV GLIHUHQFLDV HQ OD UHVSXHVWD GHO
VLVWHPD IUHQWH D FDGD XQD GH FLQFR FDWHJRUtDV GH LQWHQVLGDG0PRQWR GH SUHFLSLWDFLyQ
YHUWLFDO/ D VDEHU= 3043/ 44053/ 54073/ 74093/ \ !93 PP K041 /RV UHVXOWDGRV SUHOLPLQDUHV
LQGLFDQ TXH D, HO SRUFHQWDMH GH SHUFRODFLyQ DXPHQWD D PHGLGD TXH DXPHQWD OD LQWHQVLGDG
GH ODV SUHFLSLWDFLRQHV/ \ E, HO SRUFHQWDMH GH SHUFRODFLyQ GHFUHFH SURSRUFLRQDOPHQWH D
PHGLGD TXH VH DXPHQWD HQ SURIXQGLGDG/ DO PHQRV KDVWD <3 FP1

3DODEUDV &ODYH= GLQiPLFD HFRKLGUROyJLFD/ VHOYD QXEODGD/ $QGHV/ 9HQH]XHOD

$%675$&7

,W KDV EHHQ HVWDEOLVKHG WKDW IRUHVW V\VWHPV VWLPXODWH GUDLQDJH SURFHVVHV DQG UHJXODWH
WKHP LQ WLPH/ DOORZLQJ FRQWLQXLW\ LQ WKH UHFKDUJH RI WKH YDGRVH ]RQH/ DQG VXEVHTXHQW
VWDELOLW\ RI EDVH IORZV GXULQJ GU\ RU OHVVHU UDLQ SHULRGV1 $V SDUW RI D EURDGHU DQG GHWDLOHG
VWXG\ RI WKH 9HQH]XHODQ FORXG IRUHVW HFRK\GURORJLFDO G\QDPLFV/ WKH PDLQ ZDWHU IOX[HV RI D
FORXG IRUHVW DW /D 0XFX\ +;�6;¶1/ :4�35¶:,/ 0pULGD 6WDWH/ DW 5633 PDVO LQ WKH 9HQH]XHODQ
$QGHV/ ZDV DQDO\]HG GXULQJ D VL[0PRQWK SHULRG/ UHFRUGLQJ HDFK 48 PLQ1 :DWHU EDODQFH RI
WKH FORXG IRUHVW VKRZV WKDW <( RI WRWDO LQFRPLQJ ZDWHU ZDV GXH WR FORXG0ZDWHU
LQWHUFHSWLRQ/ WKURXJIDOO ZDV 83(/ VXUIDFH UXQRII ZDV 41:( DQG SHUFRODWLRQ DW ±<3 FP GHSWK
ZDV 58(1 ,PSRUWDQW GLIIHUHQFHV ZHUH REVHUYHG/ UHJDUGLQJ WKH HFRV\VWHP¶V UHVSRQVH WR
LQGLYLGXDO SUHFLSLWDWLRQ HYHQWV FODVVLILHG LQ ILYH LQWHQVLW\0TXDQWLW\ FDWHJRULHV= 3043/ 44053/
54073/ 74093/ DQG !93 PP K041 3UHOLPLQDU\ UHVXOWV LQGLFDWH D, SHUFHQWDJH RI SHUFRODWLRQ
LQFUHDVH ZKLOH UDLQ LQWHQVLW\0TXDQWLW\ LQFUHDVHV DQG E, GUDLQDJH SURSRUWLRQDOO\ GHFUHDVHV LQ
GHSWK1

.H\ :RUGV= HFRK\GURORJLFDO G\QDPLFV/ FORXG IRUHVW/ $QGHV/ 9HQH]XHOD

44 3RVWJUDGR )DFXOWDG GH &LHQFLDV )RUHVWDOHV \ $PELHQWDOHV
45 ,QVWLWXWR GH &LHQFLDV $PELHQWDOHV \ (FROyJLFDV +,&$(, GH OD )DFXOWDG GH &LHQFLDV/ 8QLYHUVLGDG GH
/RV $QGHV/ 0pULGD 8434/ 9HQH]XHOD1 DPELWR#FDQWY1QHW / DWDURII#XOD1YH
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/D FDQWLGDG \ IUHFXHQFLD GH OiPLQDV GH SHUFRODFLyQ FRQVWLWX\H XQ IDFWRU IXQGDPHQWDO SDUD
HO PDQWHQLPLHQWR GHO IOXMR EDVH HQ FXHQFDV KLGURJUiILFDV1 &RQ IUHFXHQFLD VH KD VHxDODGR
TXH HQ VLVWHPDV IRUHVWDOHV HVWH SURFHVR HV HVWLPXODGR ItVLFDPHQWH \ UHJXODUL]DGR HQ HO
WLHPSR/ SHUPLWLHQGR FRQWLQXLGDG HQ OD UHFDUJD GH OD ]RQD YDGRVD FRQ HO FRQVHFXHQWH
PDQWHQLPLHQWR GH FDXGDOHV PtQLPRV GXUDQWH SHUtRGRV GH PHQRV SOXYLRVLGDG R VHFRV1 (Q
iUHDV PRQWDxRVDV WURSLFDOHV/ FRPR HV HO FDVR GH /RV $QGHV YHQH]RODQRV/
IUHFXHQWHPHQWH HVWRV SURFHVRV VRQ GH YLWDO LPSRUWDQFLD SDUD HO DEDVWHFLPLHQWR KtGULFR
DJXDV DEDMR GH VLVWHPDV XUEDQRV/ DJUtFRODV/ H LQGXVWULDOHV/ SRU OR FXDO HO FRQRFLPLHQWR GH
VX GLQiPLFD HV IDFWRU IXQGDPHQWDO SDUD HO GLVHxR \ GHVDUUROOR GH SROtWLFDV/ SODQHV \
SURJUDPDV UHODWLYRV DO XVR VXVWHQWDEOH GHO WHUULWRULR1

(QPDUFDGR GHQWUR GH XQ HVWXGLR GHWDOODGR GH OD GLQiPLFD HFRKLGUROyJLFD GH OD VHOYD
QXEODGD DQGLQD YHQH]RODQD +$WDURII 4<<;/ $WDURII \ 5DGD 5333/ $WDURII 5335,/ QRV
SODQWHDPRV HO DQiOLVLV GH OD GLQiPLFD GH OD OiPLQD GH SHUFRODFLyQ HQ IXQFLyQ GHO LQJUHVR
GH DJXD DO VLVWHPD/ PLGLHQGR HQ IRUPD FRQWLQXD ODV HQWUDGDV SRU SUHFLSLWDFLyQ \ HO
FRQWHQLGR GH DJXD D 43/ 63/ 93 \ <3 FP GHQWUR GHO VXHOR HQ OD VHOYD QXEODGD GH /D 0XFX\/
3DUTXH 1DFLRQDO 6LHUUD 1HYDGD/ &RUGLOOHUD GH 0pULGD/ 9HQH]XHOD1

0(72'2/2*Ë$

D, (O iUHD GH WUDEDMR

(O iUHD GH WUDEDMR VH HQFXHQWUD GHQWUR HQ HO VHFWRU GHQRPLQDGR /D 0XFX\ +;�6;¶1
:4�35¶:, D 5633 P GH DOWLWXG HQ HO 3DUTXH 1DFLRQDO 6LHUUD 1HYDGD/ D 45 NP GH OD FLXGDG
GH 0pULGD/ HVWDGR 0pULGD/ 9HQH]XHOD1

/D FREHUWXUD YHJHWDO FRUUHVSRQGH D VHOYD QXEODGD PRQWDQR DOWD DQGLQD +$WDURII/ 5334, R
ERVTXH PX\ K~PHGR PRQWDQR DOWR +(ZHO HW DO1 4<9;,/ \ FDUDFWHUL]DGD SRU XQD DOWD
GLYHUVLGDG GH HVSHFLHV YHJHWDOHV FRQ PiV GH 83 HVSHFLHV DUEyUHDV SRU KHFWiUHD/ FRQ XQD
DOWXUD PHGLD GH 58P/ HQWUH ODV TXH GHVWDFDQ> *XHWDUGD VWH\HUPDUNLL/ &OXVLD PXOWLIORUD/
2UHRSDQD[ PRULW]LL/ 6DSLXP VW\ODUH/ %LOOLD FROXPELDQD/ \ /DSODFHD IUXFWLFRVD1 $GHPiV 53
VSS1 GH WUHSDGRUDV/ 73 VSS1 GH HStILWDV YDVFXODUHV/ HQWUH ODV TXH GHVWDFDQ> 7LOODQGVLD
IOHQGHUL/ 71 7HWUDQWKD/ 71 %LIORUD/ 2QFLGLXP IDOFLSHWDOXP/ (SLGHQGUXP GHQGURELL/ \
3HSHURPLD PLFURSK\OD +/DPSUHFKW 4<87/ 6DUPLHQWR HW DO14<:4/ $WDURII \ 5DGD/ 5333,1

/DV SHQGLHQWHV VH HQFXHQWUDQ HQWUH HO 73 \ ;3 (/ FRQ SRVLFLyQ GH ODGHUD RULHQWDGDV HQ
VHQWLGR 121 /D SUHFLSLWDFLyQ HQ HO iUHD HV GH HQWUH 5;33 \ 6633 PP DQXDOHV \ VH
GLVWULEX\H HQ XQ UpJLPHQ WHWUDHVWDFLRQDO R ELPRGDO/ SUHVHQWDQGR SLFRV GH SUHFLSLWDFLyQ
SDUD ORV PHVHV GH PD\R \ RFWXEUH/ VLQ SHUtRGRV FOLPiWLFDPHQWH VHFRV/ FRQ WHPSHUDWXUD
PHGLD DQXDO GH 47�& +$WDURII \ 5DGD 5333,1

/RV VXHORV GHO RUGHQ GH ORV HQWLVROHV +3VDPPHQWV XGLSVDPPHQWV, SUHVHQWDQ 6 KRUL]RQWHV
ELHQ GHILQLGRV/ GH WH[WXUD IUDQFR DUHQRVD/ FRQ XQ PD\RU FRQWHQLGR GH PDWHULD RUJiQLFD HQ
HO KRUL]RQWH $4 HQ OD SDUFHOD VHOYD +:1 )UDQFR \ /1 /XJR/ FRPXQLFDFLyQ SHUVRQDO,1
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E, ,QVWUXPHQWDFLyQ \ PHGLFLRQHV

/RV SURFHVRV PHGLGRV IXHURQ= 3UHFLSLWDFLyQ YHUWLFDO +OOXYLD, FRQ XQ SOXYLyPHWUR 7H[DV
(OHFWURQLFV 9´/ SUHFLSLWDFLyQ KRUL]RQWDO +LQWHUFHSFLyQ GH QHEOLQD, FRQ GRV QHEOLQyPHWURV
LQVWDODGRV D 9 P GH DOWXUD/ XQR WLSR ³6DWDQGDWG IRJ &ROOHFWRU´ +6FKHPHQDXHU \ &HUHFHGD
4<<7, \ RWUR WLSR ³*UXQRZ´ +-XYLN \ (NHUQ 4<:;,/ SUHFLSLWDFLyQ HIHFWLYD FRQ 5 SOXYLyPHWURV
WLSR FDQDO 9[3/4; P +$WDURII \ 5DGD 5333,/ \ HVFXUULPLHQWR FRQ GRV SDUFHODV GH
HVFRUUHQWtD VXSHUILFLDO GH 43[6 P +$WDURII \ 5DGD 5333,1 3DUD OOHYDU D FDER ODV PHGLFLRQHV
GH FRQWHQLGR YROXPpWULFR GH KXPHGDG/ VH LQVWDODURQ 5 MXHJRV GH 7 UHIOHFWyPHWURV WLSR
7'5 +7LPH 'RPDLQ 5HIOHFWRPHWHU &DPSEHOO &69480/, D 43/ 63/ 93 \ <3 FP GH
SURIXQGLGDG HQ GRV SHUILOHV HGiILFRV VHOHFFLRQDGRV1 7RGDV ODV PHGLGDV IXHURQ UHJLVWUDGDV
FRQ XQ UHJLVWUDGRU DXWRPiWLFR +GDWDORJJHU &DPEHOO &543;,/ KDFLHQGR OHFWXUDV FDGD 48
PLQ1 GXUDQWH 8 PHVHV/ GH PD\R D VHSWLHPEUH 53341

5(68/7$'26
(O EDODQFH KtGULFR GH 8 PHVHV PX\ OOXYLRVRV +43< D 847 PP PHV04, HQ OD VHOYD QXEODGD GH
/D 0XFX\ PRVWUy XQD LPSRUWDQWH LQWHUFHSFLyQ GH QHEOLQD GH PiV GHO <( GHO LQJUHVR WRWDO
GH DJXD DO VLVWHPD +7DEOD 4,1 /D LQWHUFHSFLyQ SRU SDUWH GHO IROODMH IXH PX\ DOWD/ GHMDQGR
OOHJDU DO VXHOR VyOR HO 83( GHO DJXD LQJUHVDGD1 3RU HO FRQWUDULR/ OD HVFRUUHQWtD VXSHUILFLDO
UHVXOWy EDMD D SHVDU GH ODV IXHUWHV SHQGLHQWHV1 $Vt/ LQILOWUy HQ HO VXHOR HO 7:/;( GHO DJXD
GH LQJUHVR \ HO 57/9( SHUFROy D <3 FP GH SURIXQGLGDG1

7DEOD 4= %DODQFH KtGULFR GH PD\R D VHSWLHPEUH GHO 5334 HQ OD VHOYD QXEODGD GH /D
0XFX\/ HVWDGR 0pULGD/ 9HQH]XHOD1 6H PXHVWUD ORV DFXPXODGRV GH LQJUHVR GH DJXD
DO VLVWHPD +37 3Y.3K,/ SUHFLSLWDFLyQ YHUWLFDO +3Y,/ SUHFLSLWDFLyQ KRUL]RQWDO +3K,/
SUHFLSLWDFLyQ HIHFWLYD QHWD +3H1,/ HVFRUUHQWtD VXSHUILFLDO +(VF, \ DJXD HQ HO VXHOR D ±
43 FP/ 063 FP/ 093 FP \ ±<3 FP GH SURIXQGLGDG +SHU ±43/ SHU ±63/ SHU ±93 \ SHU ±<3
UHVSHFWLYDPHQWH,1

PP ( 37
3UHFLSLWDFLyQ WRWDO +3Y.3K, 4665/;6 433
3UHFLSLWDFLyQ YHUWLFDO +3Y, 453;/;6 <3/:3
3UHFLSLWDFLyQ KRUL]RQWDO +3K, 457/33 </63
3UHFLSLWDFLyQ HIHFWLYD QHWD +3H1, 98</;4 7</83
(VFRUUHQWtD VXSHUILFLDO +(VF, 55/7: 4/9<
3HUFRODFLyQ D ±43 8;:/<6 77/44
3HUFRODFLyQ D ± 63 787/76 67/43
3HUFRODFLyQ D ± 93 698/43 5:/6<
3HUFRODFLyQ D 00 <3 65:/6: 57/89

6H REVHUYDURQ GLIHUHQFLDV LPSRUWDQWHV HQ FXDQWR D OD UHVSXHVWD HFRKLGUROyJLFD GHO
VLVWHPD IUHQWH D HYHQWRV GH SUHFLSLWDFLyQ FRQ LQWHQVLGDGHV PX\ GLVWLQWDV1 /RV IOXMRV
KtGULFRV D WUDYpV GH OD PDWUL] GHO VXHOR IXHURQ UHIHUHQFLDGRV D SDUWLU GH OD SUHFLSLWDFLyQ
HIHFWLYD QHWD 3H1 +VXPD GH SUHFLSLWDFLyQ HIHFWLYD \ IOXMR FDXOLQDU,1

6H DJUXSy ORV HYHQWRV GH SUHFLSLWDFLyQ YHUWLFDO HQ 8 FDWHJRUtDV GH LQWHQVLGDGHV= 3043/ 440
53/ 54073/ 74093/ \ !93 PP K04/ FRUUHVSRQGLHQWHV pVWDV D PHGLDV SRU HYHQWR0LQWHQVLGDG
GH 9/87/ 47/49/ 56/8;/ 7:/;3 \ 97/53 PP1 +DVWD DKRUD/ ORV UHVXOWDGRV PXHVWUDQ TXH OD
SURSRUFLyQ GH DJXD TXH ORJUD DWUDYHVDU HO SHUILO KDVWD <3 FP DXPHQWD D PHGLGD TXH
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DXPHQWD OD LQWHQVLGDG \ PRQWR GH ODV OOXYLDV +7DEOD 5,= SDUD LQWHQVLGDGHV PHQRUHV GH 43
PP K04 VyOR HO 78( GHO DJXD TXH OOHJD D OD VXSHUILFLH GHO VXHOR DOFDQ]D ORV <3 FP GH
SURIXQGLGDG/ HVWH SRUFHQWDMH DXPHQWD FRQ OD LQWHQVLGDG KDVWD TXH SDUD LQWHQVLGDGHV
PD\RUHV GH 93 PP K04 HO ::( GHO DJXD OOHJD D HVD SURIXQGLGDG1 3RU RWUR ODGR/ HO SULPHU
KRUL]RQWH +3 D 63 FP, SUHVHQWD OD PD\RU ³UHWHQFLyQ´ GH DJXD D EDMDV LQWHQVLGDGHV \
PRQWRV/ PiV TXH ORV KRUL]RQWHV GH 63 D 93 FP \ 93 D <3 FP FRQ 69(/ 45( \ ;(
UHVSHFWLYDPHQWH/ PLHQWUDV TXH D DOWDV LQWHQVLGDGHV \ PRQWRV ORV SRUFHQWDMHV VRQ PXFKR
PiV EDMRV 43(/ 8( \ 6( UHVSHFWLYDPHQWH1 (VD ³UHWHQFLyQ´ LQFOX\H HO DJXD UHWHQLGD HQ ORV
SRURV GHO VXHOR \ SRU KLGUDWDFLyQ GH ODV SDUWtFXODV VyOLGDV/ SHUR WDPELpQ HO DJXD WRPDGD
SRU ODV UDtFHV/ GUHQDGD REOLFXDPHQWH HQ HO KRUL]RQWH \ HYDSRUDGD HQ VXSHUILFLH +HQ HO
KRUL]RQWH VXSHUILFLDO,1

7DEOD 5= 9DORUHV SURPHGLR GH SUHFLSLWDFLyQ HIHFWLYD QHWD +3H1,/ HVFRUUHQWtD
VXSHUILFLDO +(VF,/ SHUFRODFLyQ D 043 FP +SHU043,/ 063 FP +SHU 063,/ 093 FP +SHU ±93, \
±<3 FP +SHU ±<3,/ SDUD HYHQWRV GH SUHFLSLWDFLyQ YHUWLFDO FRQ LQWHQVLGDGHV +L,=
L?43PP K04/ 44?L!53PP K04/ 54?L!63PP K04/ 64?L!93PP K04/ \ L!93PP K04/ HQ OD
VHOYD QXEODGD GH /D 0XFX\/ HVWDGR 0pULGD/ 9HQH]XHOD/

L?43PP K04 44?L!53PP K04 54?L!63PP K04 64?L!93PP K04 L!93PP K04

0P ( PP ( PP ( PP ( PP (
3H1 5/67 433 ;/7: 433 54/76 433 5:/;7 433 6</8; 433
(VF 3/36 4/7 3/4< 5/5 3/9; 6/5 4/67 7/; 4/<: 8/3
SHU ±43 5/34 ;9 :/5; ;9 4</3; ;< 57/85 ;; 68/66 ;<
SHU ±63 4/7; 96 8/;< :3 49/93 :: 55/64 ;3 66/<5 ;9
SHU0 93 4/54 85 8/5; 95 46/94 97 54/<3 :< 64/;; ;4
SHU ±<3 4/39 78 7/<9 8< 45/;< 93 4</;< :4 63/9: ::

',6&86,Ï1

(O EDODQFH KtGULFR GH 8 PHVHV PX\ OOXYLRVRV +43< D 847 PP PHV04, HQ OD VHOYD QXEODGD GH
/D 0XFX\ PRVWUy YDORUHV VLPLODUHV D ORV UHSRUWDGRV HQ DxRV DQWHULRUHV +$WDURII \ 5DGD
5333,1 6LQ HPEDUJR/ ORV YDORUHV GH LQWHUFHSFLyQ GHO IROODMH VRQ PX\ DOWRV FRPSDUDGRV FRQ
RWUDV VHOYDV +%UXLMQ]HHO \ 3URFWRU 4<<6/ %UXLMQ]HHO 4<<3,/ KHFKR TXH VH KD DVRFLDGR D
FRPSOHMLGDG HVWUXFWXUDO GH HVWD VHOYD \ OD DOWD FDQWLGDG GH HStILWDV WLSR ³WDQTXH³ \ ³FRMtQ´
+$WDURII 4<<;/ $WDURII \ 5DGD 5333,1

'XUDQWH HO ODSVR GH HVWXGLR/ HO DJXD TXH LQILOWUy HQ HO VXHOR IXH HO 7:/;( GHO DJXD GH
LQJUHVR \ HO 57/9( SHUFROy D <3 FP GH SURIXQGLGDG1 $VXPLHQGR HO FiOFXOR GH $WDURII \
5DGD +5333, GH 49( GH WUDQVSLUDFLyQ \ TXH HO JUXHVR GH ODV UDtFHV HVWpQ VREUH ±<3 FP/ HO
DJXD QR DEVRUELGD SRU UDtFHV VHUtD 64/;( GH OD LQJUHVDGD DO VLVWHPD1 (VH DJXD SXHGH
PRYLOL]DUVH SRU IOXMRV VXEVXSHUILFLDOHV/ KLGUDWDU SDUWtFXODV VyOLGDV/ OOHQDU SRURV GHO VXHOR
\2R HYDSRUDUVH/ SHUR ORV UHVXOWDGRV LQGLFDQ TXH HO 57/9( VREUHSDVD ORV <3 FP GH
SURIXQGLGDG1 6XSRQLHQGR TXH D PD\RUHV SURIXQGLGDGHV OD DEVRUFLyQ SRU UDtFHV HV SRFD/
HVH 57/9( GHO DJXD WRWDO FRUUHVSRQGHUtD D DJXD UHWHQLGD HQ KRUL]RQWHV SURIXQGRV \ IOXMRV
VXEVXSHUILFLDOHV WDPELpQ SURIXQGRV1

/RV UHVXOWDGRV REWHQLGRV DO HYDOXDU OD UHVSXHVWD GHO VLVWHPD D GLIHUHQWHV LQWHQVLGDGHV \
PRQWRV GH OOXYLDV SHUPLWHQ DSUHFLDU XQD PD\RU SHUFRODFLyQ D WRGDV ODV SURIXQGLGDGHV D
PHGLGD TXH OD LQWHQVLGDG DXPHQWD1 /RV UHVXOWDGRV SDUHFLHUDQ LQGLFDU XQD DOWD \ UiSLGD
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VDWXUDFLyQ GHO KRUL]RQWH VXSHULRU EDMR OOXYLDV IXHUWHV/ VLQ HPEDUJR/ ORV YDORUHV GH
HVFRUUHQWtD VXSHUILFLDO PHGLGRV HQ ODV PLVPDV FLUFXQVWDQFLDV VRQ PX\ EDMRV +?5(, OR FXDO
DXQDGR D OR DQWHULRU UHYHOD TXH OD VHOYD QXEODGD WLHQH XQD H[FHOHQWH UHVSXHVWD GH
UHJXODFLyQ KtGULFD1 $Vt/ IUHQWH D DOWDV WRUPHQWDV OD VHOYD SDUHFH IDYRUHFHU SURFHVRV GH
SHUFRODFLyQ HQ YH] GH HVFRUUHQWtD VXSHUILFLDO/ FRQ OR FXDO DOLPHQWD HO UHVHUYRULR SURIXQGR \
ORV IOXMRV VXEVXSHUILFLDOHV TXH VRQ ORV TXH PDQWLHQHQ HO QLYHO GH TXHEUDGDV \ UtRV1

/D WUDQVIRUPDFLyQ GHO HFRVLVWHPD VHOYD QXEODGD HQ VLVWHPDV GH UHHPSOD]R DJURSHFXDULR
\ XUEDQR SXGLHVH DOWHUDU VLJQLILFDWLYDPHQWH OD UHODFLyQ SUHFLSLWDFLyQ0LQILOWUDFLyQ0
SHUFRODFLyQ0HVFRUUHQWtD/ YXOQHUDQGR OD FDSDFLGDG KLGURUHJXODGRUD GH OD FXHQFD
KLGURJUiILFD \ OD VRVWHQLELOLGDG GH VX SULQFLSDO VHUYLFLR DPELHQWDO= HO DJXD1

$WHQGLHQGR D pVWD SUREOHPiWLFD/ DFWXDOPHQWH/ \ FRQ HO DXVSLFLR GHO SUR\HFWR 5,&$6/ VH
HVWXGLD ODV GLQiPLFDV HFRKLGUROyJLFDV \ HGDIRKLGUROyJLFDV GHO SULQFLSDO VLVWHPD GH
UHHPSOD]R GH VHOYDV QXEODGDV/ SRWUHURV SDUD OD JDQDGHUtD GH OHFKH1 0HGLDQWH HO HVWXGLR
FRPSDUDWLYR GH DPERV VLVWHPDV VH SHUVLJXH OD REWHQFLyQ GH GDWRV H LQIRUPDFLyQ
QHFHVDULD SDUD OD DOLPHQWDFLyQ \ GHVDUUROOR GH PRGHORV TXH VLUYDQ FRPR EDVH SDUD HO XVR
GH GLVHxDGRUHV GH SROtWLFDV \ SURJUDPDV GH RUGHQDFLyQ \ GHVDUUROOR VXVWHQWDEOH WHUULWRULDO1

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

(VWH WUDEDMR KD VLGR SRVLEOH JUDFLDV DO ILQDQFLDPLHQWR GH= OD 5HG ,QWHUDPHULFDQD GH
&RRSHUDFLyQ $QGHV \ 6DEDQDV +5,&$6, ILQDQFLDGD SRU HO ,QWHU0$PHULFDQ ,QVWLWXWH IRU
*ORJDO &KDQJH 5HVHDUFK +,$,, D WUDYpV GHO SUR\HFWR ,$,0&510373/ \ HO &RQVHMR GH
'HVDUUROOR &LHQWtILFR/ +XPDQtVWLFR \ 7HFQROyJLFR +&'&+708/$, GH OD 8QLYHUVLGDG GH /RV
$QGHV D WUDYpV GHO SUR\HFWR &0:360<80341 $JUDGHFHPRV D ,13$548(6 SRU SHUPLWLUQRV
UHDOL]DU ODV PHGLGDV HQ HO 3DUTXH 1DFLRQDO 6LHUUD 1HYDGD/ HVWDGR 0pULGD/ 9HQH]XHOD1

%,%/,2*5$)Ë$

$7$52))/ 01 4<<;1 ,PSRUWDQFH RI FORXG0ZDWHU LQ 9HQH]XHODQ $QGHDQ FORXG IRUHVW ZDWHU
G\QDPLFV1 3S1 5805;1 (Q 5161 6FKHPHQDXHU \ +1%ULGJDPQ/ HGV1 3URFHHGLQJV RI WKH
)LUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ )RJ DQG )RJ &ROOHFWLRQ1 ,'5&/ 2WWDZD1

$7$52))/ 01 53341 9HQH]XHOD1 3S1 6<:0775 ,Q 01 .DSSHOOH \ $1'1 %URZQ +HGV1, %RVTXHV
1XEODGRV GHO 1HRWUySLFR1 (GLWRULDO ,1%,2/ &RVWD 5LFD1

$7$52))/ 01 53351 ,QWHUFHSFLyQ HQ VLVWHPDV IRUHVWDOHV GH /RV $QGHV YHQH]RODQRV +HVWH
YROXPHQ,

$7$52))/ 01 \ 5$'$/ )1 53331 'HIRUHVWDWLRQ LPSDFW RQ ZDWHU G\QDPLFV LQ D 9HQH]XHODQ
$QGHDQ FORXG IRUHVW1 $PELR 5< +:,= 7730777

%58,-1=((// /1$1 \ 352&725/ -1 4<<61 +\GURORJ\ DQG ELRJHRFKHPLVWU\ RI WURSLFDO
PRQWDQH FORXG IRUHVWV= ZKDW GR ZH UHDOO\ NQRZ" ,Q= 7URSLFDO PRQWDQH FORXG IRUHVWV1
3URFHHGLQJV RI DQ ,QWHUQDWLRQDO 6\PSRVLXP1 +DPLOWRQ /161/ -XYLN -121 DQG 6FDWHQD
)111 +HGV,1 (DVW0:HVW &HQWHU281(6&2286'$/ 5tR 3LHGUDV/ 3XHUWR 5LFR/ SS 580791

%58,-1=((// /1$1 4<<31 +\GURORJ\ RI PRLVW WURSLFDO IRUHVWV DQG HIIHFWV RI FRQYHUVLRQ= D
VWDWH RI NQRZOHGJH UHYLHZ1 ,+3081(6&2 +XPLG 7URSLFDO 3URJUDPH/ 3DULV1

(:(// -1/ $1 0$'5Ë=/ -1 726,1 4<9;1 =RQDV GH 9LGD GH 9HQH]XHOD1 0LQLVWHULR GH
$JULFXOWXUD \ &ULD/ &DUDFDV



6HOYDV \ %RVTXHV 1XEODGRV $QGLQRV 7 0

² ,9 6,0326,2 ,17(51$&,21$/ '( '(6$552//2 6867(17$%/( ²

9:

-89,./ -121/ \ (.(51/ 31&1 4<:;1 $ FOLPDWRORJ\ RI PRXQWDLQ IRJ RQ 0DXQD /RD/ +DZDLL
,VODQG1 7HFK1 5SW1 & 44;/ :DWHU 5HVRXUVHV &HQWHU 8QLYHUVLW\ RI +DZDLL/ +RQROXOX/ :3
SS1

/$035(&+7/ +1 41<871 (VWXGLRV 6LOYLFXOWXUDOHV HQ ORV %RVTXHV GHO 9DOOH GH /D 0XFX\/
FHUFD GH 0pULGD1 (G1 )DF/ ,QJHQLHULD )RUHVWDO/ 8QLY1 /RV $QGHV/ 0pULGD/ 9HQH]XHOD1

6$50,(172/ *1/ 021$67(5,2/ 01/ $=Ï&$5/ $1/ &$67(//$12/ (1 \ 6,/9$/ -1 4<:41
9HJHWDFLyQ 1DWXUDO1 (VWXGLR ,QWHJUDO GH OD &XHQFD GH ORV 5tRV &KDPD \ &DSD]yQ1 6XE0
SUR\HFWR 1� ,,,1 2ILFLQD GH 3XEOLFDFLRQHV *HRJUiILFDV/ ,QVWLWXWR GH *HRJUDItD/
8QLYHUVLGDG GH /RV $QGHV/ 0pULGD/ 9HQH]XHOD1 96 SS1

6&+(0(1$8(5/ 5161 \ &(5(&('$ 31 4<<71 $ SURSRVHG 6WDQGDUG )RJ &ROOHFWRU IRU
XVH LQ KLJK0HOHYDWLRQ UHJLRQV1 -1 $SSOLHG 0HWHRURORJ\ 66/ 4646046551


