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6H FROHFWDURQ WRGDV OD HStILWDV GH 43 UDPDV GH GLIHUHQWHV iUEROHV HQ OD VHOYD QXEODGD GH
/D 0XFX\/ 3DUTXH 1DFLRQDO 6LHUUD 1HYDGD/ 0pULGD/ 9HQH]XHOD/ HQWUH 5633 \ 5;33 PVQP/
\ VH FODVLILFDURQ HQ 8 JUXSRV PRUIRIXQFLRQDOHV= EURPHOLiFHDV GH KRMD DQFKD/ EURPHOLiFHDV
GH KRMD ILQD/ KHOHFKRV/ RUTXtGHDV.SLSHUiFHDV \ PXVJRV.OtTXHQHV1 6H PLGLy OD ELRPDVD HQ
SHVR VHFR SRU JUXSR PRUIRIXQFLRQDO1 &RQ HVWD GDWD \ OD FRQWDELOLGDG SURPHGLR GH iUEROHV
SRU KHFWiUHD \ UDPDV SRU iUERO VH HVWLPy OD ELRPDVD HQ HO VLVWHPD1 /D FDQWLGDG WRWDO GH
ELRPDVD +SHVR VHFR, GH HStILWDV YLYDV HQ HO VLVWHPD IXH GH 441;78 NJ KD041 /DV
EURPHOLiFHDV +KRMD ILQD . KRMD DQFKD, WXYLHURQ OD PD\RU ELRPDVD/ ;8( GH WRGDV ODV
HStILWDV1 /D PD\RUtD VH HQFXHQWUDQ HQ ODV ]RQDV LQWHULRU H LQWHUPHGLD GH ODV UDPDV/ FRQ
XQD FRUUHODFLyQ 6SHDUPDQ +U 3/74;, SRVLWLYD HQWUH HO SHUtPHWUR GH ODV UDPDV \ HO SHVR
VHFR GH ODV HStILWDV1 (O SHVR VHFR WRWDO GH HStILWDV YLYDV IXH GREOH HO SHVR GH OD ELRPDVD
IRWRVLQWpWLFD GH ORV IRURILWRV VREUH ORV TXH VH HQFXHQWUDQ1 6H GHWHUPLQy XQD FRUUHODFLyQ
+.HQGDOO WDX, SRVLWLYD HQWUH OD ELRPDVD GH FDGD JUXSR \ ORV GHPiV JUXSRV

3DODEUDV &ODYH= HStILWDV/ ELRPDVD/ PDFURQXWLUHQWHV/ VHOYD QXEODGD/ $QGHV/ 9HQH]XHOD

$%675$&7

$OO HSLSK\WHV IURP WHQ EUDQFKHV RI GLIIHUHQW WUHHV LQ /D 0XFX\/ 6LHUUD 1HYDGD 1DWLRQDO
3DUN LQ WKH VWDWH RI 0HULGD/ 9HQH]XHOD/ DW VLWHV RI HOHYDWLRQV UDQJLQJ EHWZHHQ 5/633 DQG
5/;33 PHWHUV DERYH VHD OHYHO/ ZHUH FROOHFWHG1 7KH\ ZHUH FODVVLILHG LQWR ILYH
PRUSKRIXQFWLRQDO JURXSV= EURPHOLDFHDV RI ZLGH OHDI/ EURPHOLDFHDV RI ILQH OHDI/ IHUQV/
RUFKLGV DQG SLSHUDFHDV/ DQG OLFKHQV DQG PRVVHV1 6\VWHP ELRPDVV HVWLPDWLRQ ZDV
SRVVLEOH ZLWK WKLV GDWD DQG WKH DYHUDJH DPRXQW RI WUHHV SHU KHFWDUH DQG EUDQFKHV SHU
WUHH1 7KH WRWDO RI OLYH HSLSK\WLF ELRPDVV LQ GU\ ZHLJKW LQ WKH V\VWHP ZDV 44/;78 NJ KD041
7KH JURXSV RI EURPHOLDFHDV RFFXSLHG PRVW ZHLJKW/ ;8(/ RI GU\ ZHLJKW RI WKH WRWDO RI WKH
VDPSOHV1 0RVW HSLSK\WHV ZHUH IRXQG LQ WKH LQWHULRU DQG PLGGOH SDUWV RI WKH EUDQFKHV1 7KH
6SHDUPDQ FRUUHODWLRQ +U 3/74;, VKRZV D SRVLWLYH UHODWLRQ EHWZHHQ EUDQFK SHULPHWHU DQG
HSLSK\WH GU\ ZHLJKW1 7KH WRWDO HSLSK\WH GU\ ZHLJKW ZDV GRXEOH WKDW RI SKRWRV\QWKHWLF
PDWHULDO RI WKH KRVW WUHHV1 7KH .HQGDO WDX FRUUHODWLRQV RI WKH GU\ ZHLJKW ELRPDVV RI WKH
GLIIHUHQW JURXSV ZLWK HDFK RWKHU ZHUH DOO SRVLWLYH1

.H\ :RUGV= HSLSK\WHV/ ELRPDVV/ PDFURQXWULHQWV/ FORXG IRUHVW/ $QGHV/ 9HQH]XHOD1

7 8QLYHUVLGDG ,QWHUDPHULFDQD GH 3XHUWR 5LFR/ 6DQ *HUPiQ/ 3XHUWR 5LFR1
(0PDLO= UZDONHU#VJ1LQWHU1HGX
8 ,QVWLWXWR GH &LHQFLDV $PELHQWDOHV \ (FROyJLFDV +,&$(,/ )DFXOWDG GH &LHQFLDV/ 8QLYHUVLGDG GH /RV
$QGHV/ 0pULGD/ 9HQH]XHOD1 (0PDLO= DWDURII#XOD1YH
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/DV HStILWDV VRQ PX\ LPSRUWDQWHV HQ OD ELRGLYHUVLGDG GH ODV VHOYDV QXEODGDV DQGLQDV1 (Q
/RV $QGHV YHQH]RODQRV/ VH KD UHSRUWDGR TXH HQWUH 73 \ 93( GH ODV HVSHFLHV GH SODQWDV
YDVFXODUHV GH HVWDV VHOYDV VRQ HStILWDV/ HV GHFLU HQWUH 453 \ 483 VSS1 +.HOO\ HW DO1 4<<7/
%RQR 4<<9/ (QJZDOG 4<<</ $WDURII 5334,1 'H HOODV/ HO PD\RU Q~PHUR GH HVSHFLHV H
LQGLYLGXRV SDUHFH XELFDUVH HQ HO GRVHO +]RQDV 6/7 \ 8 GH -RKDQVVRQ 4<:7,1 (QJZDOG
+4<<<, HQFRQWUy 8<( GH ODV HVSHFLHV \ ;4( GH ORV LQGLYLGXRV HQ OD ]RQD GHO GRVHO HQ OD
VHOYD GH /D &DUERQHUD HQ /RV $QGHV YHQH]RODQRV1 $Vt/ HO iUHD GHO GRVHO WLHQH XQD
LPSRUWDQWH FDUJD GH PDWHULDO IRWRVLQWpWLFR TXH LQFOX\H ODV KRMDV GH ODV HStILWDV PiV ODV GH
ORV IRURILWRV/ HO FXDO LPSULPH FDUDFWHUtVWLFDV SDUWLFXODUHV HQ OD GLQiPLFD JHQHUDO GH OD
VHOYD1

/D LQWHUFHSFLyQ GH DJXD \ QXWULHQWHV DWPRVIpULFRV/ DVt FRPR ORV FDPELRV TXtPLFRV GHO
DJXD GH JRWHR KDFLD HO VXHOR \ OD LQWHUFHSFLyQ GH OX]/ GHSHQGHQ GHO WLSR/ FDQWLGDG \
WDPDxR GH ODV HStILWDV1 (O REMHWLYR GH HVWH WUDEDMR KD VLGR FXDQWLILFDU OD ELRPDVD HStILWD HQ
XQD VHOYD QXEODGD DQGLQD/ GLVFULPLQiQGROD SRU JUXSR PRUIRIXQFLRQDO \ SRU WDPDxR GH OD
UDPD GHO IRURILWR1

È5($ '(/ (678',2

(VWD LQYHVWLJDFLyQ VH GHVDUUROOy HQ /D 0XFX\/ 3DUTXH 1DFLRQDO GH 6LHUUD 1HYDGD/ HVWDGR
0pULGD/ 9HQH]XHOD1 (O iUHD GH WUDEDMR VH HQFXHQWUD HQWUH 5/533 \ 5/733 PHWURV VQP \
SUHVHQWD XQD SUHFLSLWDFLyQ DQXDO GH DOUHGHGRU GH 6/333 PP/ FRQ DOWD QXERVLGDG/ EDMD
LQVRODFLyQ/ DOWD KXPHGDG UHODWLYD/ FRQ XQD YHJHWDFLyQ GH VHOYD QXEODGD PRQWDQD DOWD/
VLHPSUHYHUGH GH HVWUXFWXUD FRPSOHMD/ GRVHO GH 58 PHWURV \ DOUHGHGRU GH 453 HVSHFLHV GH
HStILWDV YDVFXODUHV +/DPSUHFKW 4<87/ .HOO\ HW DO1 4<<71/ $WDURII \ 5DGD 5333,1

*58326 025)2)81&,21$/(6 +*0(,=

/DV HVSHFLHV GH HStILWDV GH OD VHOYD QXEODGD GH /D 0XFX\ VH FODVLILFDURQ HQ FLQFR JUXSRV
PRUIRIXQFLRQDOHV VHJ~Q GLIHUHQWHV HVWUDWHJLDV SDUD OD FDSWXUD GH QXWULHQWHV \ DJXD=
D, %URPHOLiFHDV GH KRMD DQFKD +%+$,/ WDPELpQ OODPDGDV WLSR WDQTXH/ TXH LQWHUFHSWDQ \
DOPDFHQDQ JUDQ FDQWLGDG GH DJXD HQ ORV HVSDFLRV HQWUH ODV EDVHV GH ODV KRMDV1 7DPELpQ
FROHFWDQ \ DOPDFHQDQ PDWHULD RUJiQLFD GH KRMDUDVFD FDtGD VREUH HOODV1
E, %URPHOLiFHDV GH KRMD ILQD +%+),/ VRQ WDPELpQ UHFROHFWRUDV GH DJXD \ PDWHULD
RUJiQLFD/ SHUR FDSWDQ PiV HILFLHQWHPHQWH HVWD ~OWLPD1
F, +HOHFKRV ++HO,/ SRVHHQ OiPLQDV SLQQDGDV TXH IDFLOLWDQ OD DGVRUVLyQ GH DJXD \ UL]RPDV
FRQ UDtFHV ³HVSRQMRVDV´1
G, /tTXHQHV/ PXVJRV \ KHSiWLFDV +/LT2PXV,/ IRUPDQ FRVWUDV \2R FRMLQHV VREUH OD FRUWH]D
\ HQ FDYLGDGHV GH WURQFRV \ UDPDV/ FRQ WHMLGRV TXH VH KXPHGHFHQ \ VHFDQ FRQ IDFLOLGDG
SXGLHQGR UHVLVWLU SHUtRGRV ODUJRV VLQ DJXD1
H, 2UTXtGHDV \ SLSHUiFHDV +2UT2SLS,/ HVWH JUXSR HV LQWHJUDGR SRU HVSHFLHV TXH
SUHVHQWDQ VXFXOHQFLD FRPR PHFDQLVPR GH UHWHQFLyQ GH DJXD/ D WUDYpV GH HVWUXFWXUDV R
WHMLGRV DOPDFHQDGRUHV GH DJXD1
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6H GHOLPLWy 6 SDUFHODV GH 63[43 P +WRWDO <33 P5, HQ ODV FXDOHV VH GHWHUPLQy OD GHQVLGDG
GH ORV iUEROHV1 6H PLGLy HO Q~PHUR GH UDPDV HQ 49 iUEROHV WRPDGRV DO D]DU \ VH HVWLPy HO
Q~PHUR GH UDPDV SRU SDUFHOD1 6H HVFRJLy DO D]DU 43 UDPDV/ SHUWHQHFLHQWHV D 43 iUEROHV
FRQ XQ GLiPHWUR PD\RU GH 73 FP +'$3,1 (Q WRWDO VH REWXYLHURQ 43 UDPDV PD\RUHV GH 48
FP GH GLiPHWUR HQ VX EDVH \ XELFDGDV HQWUH 9 \ 56 PHWURV GH DOWXUD/ XWLOL]DQGR HVFDOHUDV
\ WpFQLFDV GH HVFDODGD GH iUEROHV FRQ ³MXPDU0UDSHO´1 6H GRFXPHQWy HO iQJXOR GH
LQFOLQDFLyQ GH FDGD UDPD/ VX PLFURDPELHQWH/ VX DOWXUD \ VH UHFROHFWy PDWHULDO SDUD
LGHQWLILFDFLyQ GHO iUERO KRVSHGHUR1 'H FDGD XQD GH ODV UDPDV VH FROHFWy WRGDV ODV KRMDV
+GHO IRURILWR,1 'HVSXpV GH VHU EDMDGDV GHO GRVHO/ ODV UDPDV IXHURQ FRUWDGDV HQ VHJPHQWRV
GH DSUR[LPDGDPHQWH XQ PHWUR GH ODUJR D SDUWLU GH 3/8 P GHO WURQFR/ FDGD VHJPHQWR
FRQVWLWX\y XQD PXHVWUD \ FDGD XQD IXH LGHQWLILFDGD FRQ XQD QXPHUDFLyQ1

3DUD HVWLPDU OD ELRPDVD WRWDO GHO IROODMH \ HStILWDV GH OD VHOYD VH UHODFLRQDURQ HVWDV
PHGLGDV FRQ OD FRQWDELOLGDG GH OD FDQWLGDG GH UDPDV SRU iUERO \ OD GHQVLGDG GH ORV
iUEROHV/ SDUD H[WUDSRODU HO HVWLPDGR DO HFRVLVWHPD FRPSOHWR1 'H HVWD IRUPD VH
GHWHUPLQDURQ ORV UHVXOWDGRV SDUD HVWH HVWXGLR1 /RV PpWRGRV DSOLFDGRV SDUD FDOFXODU
ELRPDVD IXHURQ EDVDGRV HQ &R[VRQ \ 1DGNDUQL +4<<8, FRQ DOJXQDV DGDSWDFLRQHV1

$ FDGD PXHVWUD +VHJPHQWR GH UDPD, VH OH GHWHUPLQy VX GLiPHWUR/ WLSR \ Q~PHUR GH
JUXSRV PRUIRIXQFLRQDOHV GH HStILWDV1 6H VHSDUy WRGDV ODV HStILWDV SRU JUXSR *0(/ VH VHFy
HQ HVWXID \ VH SHVy1 $O IROODMH FROHFWDGR GHO IRURILWR WDPELpQ VH OH PLGLy HO SHVR VHFR1

5(68/7$'26

/D ELRPDVD WRWDO +SHVR VHFR, GH HStILWDV HQ HO VLVWHPD IXH HVWLPDGD FRPR 441;78 NJ KD041
(O FRQMXQWR GH WRGDV ODV EURPHOLiFHDV SUHVHQWy OD PD\RU ELRPDVD UHSUHVHQWDQGR HO ;8(
GH WRGDV ODV HStILWDV1 (O JUXSR GRPLQDQWH IXH HO GH KRMD DQFKD %+$ FRQ 7;1;( GH WRGD OD
ELRPDVD HSLILWLFD1 /RV OtTXHQHV \ PXVJRV UHSUHVHQWDURQ HO ;/4(/ ODV RUTXtGHDV \
SLSHUDFHDV HO 7/58( \ ORV KHOHFKRV HO 5/5(1

/D PHGLD GH OD ELRPDVD GHO JUXSR %+$ IXH GH 487/9< J PXHVWUD04/ HO GHO %+) IXH GH
449/43/ ORV +HO GH :/45/ ORV /tT20XV 58/98 \ ORV 2UT2SLS GH 46/79 J PXHVWUD04
UHVSHFWLYDPHQWH +)LJXUD 4,

(O SHVR VHFR WRWDO GH HStILWDV YLYDV IXH HO GREOH GHO SHVR GH OD ELRPDVD IRWRVLQWpWLFD GH ORV
IRURILWRV1 /D ELRPDVD VHFD GH HStILWDV YLYDV IXH GH 4</8 NJ iUERO04 PLHQWUDV OD PDWHULD
IRWRVLQWpWLFD GH IRURILWH IXH GH </< NJ iUERO041 1R VH KDOOy QLQJ~Q SDWUyQ UHSUHVHQWDWLYR
HQWUH HStILWDV \ HVSHFLH GH IRURILWH1

(Q HO DQiOLVLV GHO SHVR VHFR SRU JUXSR GH HStILWDV VH GHWHUPLQy XQD FRUUHODFLyQ +.HQGDOO
WDX, SRVLWLYDV GH ELRPDVD GH FDGD JUXSR FRQ ORV GHPiV JUXSRV/ PRVWUDQGR HQ VX PD\RUtD
HO YDORU GH 3 GH 3/3334 OR FXDO VH FRQVLGHUD H[WUHPDGDPHQWH VLJQLILFDQWH1 &RLQFLGH FRQ
ORV UHVXOWDGRV GH SHVR VHFR GH HStILWDV \ iUHD +\2R SHUtPHWUR,1
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)LJXUD4= PHGLD GH ELRPDVD GH ODV HStILWDV SRU JUXSR PRUIRIXQFLRQDO +SHVR VHFR HQ J PXHVWUD04,/ /D
0XFX\/ (VWDGR 0pULGD/ 9HQH]XHOD1

6H UHODFLRQy HO iUHD GH OD VHFFLyQ GH OD UDPD +JURVRU, FRQ HO SHVR GH HStILWDV \ UHVXOWy HQ
XQD FRUUHODFLyQ SRVLWLYD1 3HUR PiV LQGLFDWLYR DXQ \ UHSUHVHQWDWLYR GH OD UDPD IXH OD
FRUUHODFLyQ SRVLWLYD HQWUH VX SHUtPHWUR \ HO SHVR VHFR GH ODV HSLILWDV +FRUUHODFLyQ
6SHDUPDQ U  3/74;, +)LJXUD 5,
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0pULGD/ 9HQH]XHOD1
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/RV UHVXOWDGRV PXHVWUDQ TXH D PD\RU iUHD R SHUtPHWUR PD\RU SHVR GH HStILWDV HQ WRGRV
ORV JUXSRV1 6LQ HPEDUJR HO JUXSR %+$ WLHQGH D UHSUHVHQWDU PD\RU SHVR D HQ ODV
VHFFLRQHV GH UDPD PiV JUDQGHV \ ODV %+) IXHURQ PiV LPSRUWDQWHV HQ VHFFLRQHV GH iUHD
PiV SHTXHxDV1 6LHQGR TXH ODV VHFFLRQHV GH UDPD PiV DQFKDV FRUUHVSRQGHQ D VHFWRUHV
PiV FHUFDQRV D OD XQLyQ GH OD UDPD FRQ HO WURQFR \ ODV PiV ILQDV D ODV VHFFLRQHV PiV
DOHMDGDV/ OD PD\RUtD GH ODV HStILWDV VH HQFRQWUy HQ ODV ]RQDV LQWHULRU +KDFLD HO WURQFR, H
LQWHUPHGLD GH ODV UDPDV +)LJXUD 6,1
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)LJXUD 6= 'LVWULEXFLyQ GH ELRPDVD +J, SRU JUXSR IXQFLRQDO GHSHQGLHQGR GHO JURVRU GHO WUDPR GH
UDPD +iUHD HQ FP5,

',6&86,Ï1

/D ELRPDVD WRWDO HVWLPDGD +SHVR VHFR, GH HStILWDV HQ HO GRVHO GH OD VHOYD QXEODGD DQGLQD
IXH GH 441;78 NJ KD041 /D ELRPDVD HStILWD GH /D 0XFX\ HV XQD GH ODV PiV DOWDV
UHSRUWDGDV1 3RFV +4<;3, FDOFXOy 471333 NJ KD04 HQ XQ ERVTXH HQDQR D 5453 P HQ 3LFR
%RGZD/ 7DQ]DQLD/ FRQ SUHFLSLWDFLRQHV GH 6333 PP DQXDOHV/ SHUR HVWH PRQWR LQFOX\H ODV
HStILWDV GH WURQFR1 7DPELpQ LQFOX\HQGR ODV HStILWDV GH WRGRV ORV HVWUDWRV/ %HQ]LQJ HW DO
+4<<6, UHSRUWDURQ 77 WRQHODGDV GH ELRPDVD HStILWD HQ XQD VHOYD OOXYLRVD PRQWDQD DOWD HQ
&RORPELD1 6LQ HPEDUJR/ &DEDOOHUR HW DO1 +4<<:, HQ HO ERVTXH DOWRDQGLQR GH *XLVTXL]D/
&XQGLQDPDUFD/ &RORPELD/ FDOFXODURQ XQD ELRPDVD GH HStILWDV GH 6/:99 NJ KD04 / 1DGNDUQL
+4<;7, UHSRUWy 7/:63 NJ KD04 LQFOX\HQGR PDWHULDO PXHUWR HQ XQD VHOYD QXEODGD HQ &RVWD
5LFD/ \ 3HQWHFRVW +4<<;, UHSRUWy 4333 NJ KD04 HQ XQD VHOYD PRQWDQD DOWD GH ORV 0RQWHV
5ZHQ]RUL/ 8JDQGD1
(Q OD ELEOLRJUDItD/ ORV GDWRV GH ELRPDVD HSLItWLFD YDUtDQ VHJ~Q OD HVFDOD/ ORV IRURILWRV
HVWXGLDGRV \2R OD XWLOL]DFLyQ GH GLVWLQWRV PpWRGRV SDUD H[WUDSRODU HO WRWDO GH HStILWDV1
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&R[VRQ \ 1DGNDUQL +4<<8, VHxDODURQ OD QHFHVLGDG GH HVWDQGDUL]DU ODV IRUPDV GH FDOFXODU
ODV HVWLPDFLRQHV GH PDVDV GH HStILWDV/ OR FXDO KDUtD FRPSDUDFLRQHV PiV IiFLOHV \ YiOLGDV1
8QR GH ORV SUREOHPDV HV OD JUDQ GLIHUHQFLD GH HVFDODV HQ ORV PXHVWUHRV XVDGRV HQ
GLIHUHQWHV HFRVLVWHPDV1

/RV LQYHQWDULRV GH HSLILWDV \ VX FRUUHODFLyQ FRQ FDUDFWHUtVWLFDV FRPR OD SUHFLSLWDFLyQ/
GLiPHWUR GH UDPDV R GH iUEROHV KRVSHGHURV/ GRPLQDQFLD GH HVSHFLHV HQ HO HFRVLVWHPD/
HVWUDWLILFDFLyQ YHUWLFDO/ GLVWULEXFLyQ/ GHQVLGDG/ HQWUH RWUDV/ DSRUWDUtDQ LQIRUPDFLyQ SDUD ODV
FRPSDUDFLRQHV HQ HO FiOFXOR GH ELRPDVD HStILWD \ VX OD ORFDOL]DFLyQ HQ HO GRVHO1

/DV HSLILWDV SXHGHQ FUHDU FRPXQLGDGHV PX\ tQWHU0UHODFLRQDGDV1 (Q SURFHVRV GH VXFHVLyQ/
DOJXQDV HVSHFLHV SXHGHQ FUHDU ODV FRQGLFLRQHV HQ ODV FXDOHV RWUDV SXHGHQ YLYLU/ FRPR
DFXPXODFLyQ GH PDWHULD RUJiQLFD \ PD\RU SRVLELOLGDG GH UHWHQHU KXPHGDG1 (O JUXSR
FRQYLYLHQGR HV OR TXH VH GHVFULEH FRPR XQ QLGR1 /RV UHVXOWDGRV GH HVWH WUDEDMR PXHVWUDQ
TXH/ HQ OD FRPXQLGDG HVWXGLDGD/ ODV HSLILWDV YLYHQ HQ FRQMXQWR/ HV GHFLU WRGRV ORV JUXSRV
HVWiQ UHSUHVHQWDGRV D OR ODUJR GH ODV UDPDV1 $XQTXH ODV EURPHOLiFHDV GRPLQDURQ HQ SHVR
VHFR/ ODV FRUUHODFLRQHV SRVLWLYDV HQWUH JUXSRV GHVFULEHQ HVD DVRFLDFLyQ1

/RV UHVXOWDGRV PXHVWUDQ TXH/ D PD\RU SHUtPHWUR PD\RU ELRPDVD GH HStILWDV/
SUREDEOHPDQWH OD HGDG GH ODV UDPDV PD\RUHV \ VX iUHD ItVLFD SHUPLWH VRSRUWDU PiV
HStILWDV TXH ODV UDPDV SHTXHxDV1 7DPELpQ HV LPSRUWDQWH OD RFXSDFLyQ GH XQ OXJDU FRQ XQ
PLFURFOLPD SDUWLFXODU SRU VX LQWHQVLGDG GH OX] \ KXPHGDG UHODWLYD1 (O JUXHVR GHO SHVR GH
ODV HStILWDV HQFRQWUDGDV IXH HQ ODV ]RQDV LQWHULRU H LQWHUPHGLD GH ODV UDPDV/ VLPLODUHV D ORV
UHVXOWDGRV TXH UHSRUWD +HUQiQGH] 5RVDV +4<<<, HQ HO HVWDGR $PD]RQDV/ 9HQH]XHOD1

/D LPSRUWDQFLD GH ODV HStILWDV HQ HVWH VLVWHPD VHJXUDPHQWH HV JUDQGH1 /DV HStILWDV SRU VX
DOWD ELRPDVD \ DOJXQDV FRQ FDUDFWHUtVWLFDV TXH SHUPLWHQ UHWHQFLyQ GH JUDQGHV FDQWLGDGHV
GH DJXD \ PDWHULD RUJiQLFD/ FUHDQ PLFURDPELHQWHV TXH D VX YH] SXHGH DIHFWDU DO UHVWR GHO
VLVWHPD1 (Q /D 0XFX\/ OD GRPLQDQFLD GH EURPHOLDFHDV GH KRMD DQFKD +%+$, \ KRMD ILQD
+%+), VXJLHUH TXH HVWRV GRV JUXSRV PRUIRIXQFLQDOHV WLHQHQ HO PD\RU SDSHO HQ HVWRV
LPSDFWRV DPELHQWDOHV1

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

$JUDGHFHPRV OD D\XGD GHO SHUVRQDO GHO &DPSR ([SHULPHQWDO 7UXFKtFROD /D 0XFX\ +,1,$,/
D ,13$548(6 \ HO SHUVRQDO GHO 3DUTXH 1DFLRQDO 6LHUUD 1HYDGD/ \ XQD PHQFLyQ HVSHFLDO
SDUD $OYDUR ,JOHVLDV SRU VX LQYDOXDEOH FRODERUDFLyQ HQ OD WRPD GH PXHVWUDV1 $JUDGHFHPRV
WDPELpQ OD DVLVWHQFLD GH %UR\RiQ /ySH] \ 3DEOR 7RUR HQ HO WUDEDMR GH FDPSR1 (VWH
SUR\HFWR IXH SRVLEOH FRQ HO DSR\R ILQDQFLHUR GHO &'&+708/$ +&0<<50<<034,/ GHO
3URJUDPD 3RVWJUDGRV ,QWHJUDGRV HQ HO $UHD GH (FRORJtD GH &RQLFLW \ D 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&5103731



6HOYDV \ %RVTXHV 1XEODGRV $QGLQRV 7 0
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$7$52))/ 01 53341 9HQH]XHOD1 3S1 6<:0775 ,Q 01 .DSSHOOH \ $1'1 %URZQ +HGV1, %RVTXHV
1XEODGRV GHO 1HRWUySLFR1 (GLWRULDO ,0%,2/ &RVWD 5LFD1

$7$52))/ 01 \ 5$'$/ )1 53331 'HIRUHVWDWLRQ ,PSDFW RQ :DWHU '\QDPLFV LQ D
9HQH]XHODQ $QGHDQ &ORXG )RUHVW1 $PELR 5< +:,= 77307771

%(1=,1*/ '1/ +2)67('(/ 51/ \ -1 :2/)1/ 4<<61 (SLSK\WLF %LRPDVV DQG 1XWULHQW 6WDWXV
RI D &ROXPELDQ 8SSHU 0RQWDQH 5DLQ )RUHVW1 6HOE\DQD 47=6:078

&$%$//(52/ 58('$/ /1 01/ 11 52'5Ë48(= \ &1 0$57Ë11 4<<:1 (OHPHQW '\QDPLFV LQ
(SLSK\WHV RI +LJK $QGHDQ )RUHVW RI WKH &RUGLOOHUD 2ULHQWDO RI &RORPELD1 &DOGDVLD 4< +40
5,= 64406551

&2;621/ '1 \ 11 1$'.$51,1 4<<81 (FRORJLFDO 5ROHV RI (SLSK\WHV LQ 1XWULHQW &\FOHV RI
)RUHVW 6\VWHPV (Q= 01 /RZPDQ +HG1, )RUHVW &DQRSLHV/1 $FDGHPLF 3UHVV1 1<1

(1*:$/'/ 61 4<<<1 'LYHUVLWDW XQG 2NRORJLH GHU YDVNXOlUHQ (SLSK\WHQ LQ HLQHP 9HU0 XQG
HLQHP 7LHIODQGUHJHQZDOG LQ 9HQH]XHOD1 /LEUL0%RRNV RQ 'HPDQG/ +DPEXUJ1

+(51È1'(=0 526$6/ -1 4<<<1 'LYHUVLGDG GH JUXSRV IXQFLRQDOHV GH SODQWDV GHO GRVHO GH
XQ ERVTXH K~PHGR WURSLFDO GHO DOWR 2ULQRFR/ HVWDGR $PD]RQDV/ 9HQH]XHOD1
(FRWURSLFRV 45 +4,=6607;1

-2+$16621/ '1 4<:71 (FRORJ\ RI YDVFXODU HSLSK\WHV LQ :HVW $IULFDQ UDLQ IRUHVW1 $FWD
3K\WRJHRJUDSKLFD 6XHFLFD 8<=40469

.(//</ (1 7$11(5/ (1 01 1,&/8*+$'+$ \ 91 .$3261 4<<71 )ORULVWLF DQG
%LRJHRJUDSK\ RI D UDLQ IRUHVW LQ WKH 9HQH]XHODQ $QGHV1 -1 %LRJHRJUDSK\ 54=75407731

/$035(&+7/ +1 4<871 (VWXGLRV VHOYLFXOWXUDOHV HQ ORV ERVTXHV GH 9DOOH GH OD 0XFX\
FHUFD GH 0pULGD1 8QLYHUVLGDG GH ORV $QGHV/ )DF1 GH ,QJHQLHUtD )RUHVWDO/ 0pULGD/
9HQH]XHOD1

0(',1$/ (1/ \ 21 +8%(51 4<<;1 %RVTXHV 1XEODGRV 7URSLFDOHV= HO ySWLPR SDUD ODV HStILWDV
YDVFXODUHV SS1 4360454 ,Q )1 0LFKHODQJHOL/ +HG1, /D 6HOYD 1XEODGD= 5DQFKR *UDQGH1
$UPLWDQR (GLWRULDOHV1&DUDFDV14<8SS1

1$'.$51, / 11/ 4<;71 (SLSK\WH %LRPDVV DQG 1XWULHQW &DSLWDO RI D 1HRWURSLFDO (OILQ IRUHVW1
%LRWURSLFD 49+7, 57<05891

1$'.$51, / 11/ 71 0$7(/621/ .1 &/$5./ (1 9$1&(/ '1 6&+$())(51 4<<61
(FRORJLFDO UROHV RI HSLSK\WLF RUJDQLF PDWHULDO RI QHRWURSLFDO PRQWDQH FORXG IRUHVW
HFRV\VWHP1 $1 71 %1 0HHWLQJ1 6DQ -XDQ/ 3151

3(17(&267/ $1/4<<;1 6RPH REVHUYDWLRQV RQ WKH ELRPDVV DQG GLVWULEXWLRQ RI FU\WRJDPLF
HSLSK\WHV LQ WKH XSSHU PRQWDQH IRUHVW RI 5ZHQ]RUL 0RXQWDLQV/ 8JDQGD1 ,Q= *OREDO
(FRORJ\ DQG %LRJHRJUDSK\ /HWWHUV1 9RO1 : QR 17 SS1 5:605;71 %ODFNZHOO 6FLHQFH /7'/

32&6/ 71/4<;31 7KH (SLSK\WLF %LRPDVV DQG LW�V (IIHFW RQ WKH ZDWHU %DODQFH RI 7ZR
5DLQIRUHVW 7\SHV LQ WKH 8OXJXUX 0RXQWDLQV +7DQ]DQLD/ (DVW $IULFD,1 $FWD %RWDQLFD
$FDGHPLDH 6FLHQWLDUXP +XQJDULFDH/ 59 +405,=476049:1

=$5/-1/ 4<<91 %LRVWDWLVWLFDO $QDO\VLV1 7KLUG HGLWLRQ1 3UHQWLFH +DOO/ 11-1


