2ULIJHQ GH OD (VWUXF
&DxDV 'XOFHV \ VX 5H(
SHFXUVR *HRWpU®RWHBRO &t

JHUQDQGR OROLQD =~xL
HVLV '"RFWRUDO




)DFXOWDG GH *HRORJtD

SURJUBPHW DRFWRUDGR HQ &LHQFLDV GH

2ULIJHQ GH OD HVWUXFWXUD GH OD F
UHODFLYQ FRQ HO UHFXUVR JHRWQpL

JHUQDQGR OROLQD =~xLJD

7THVLV '"BFWIRUJUDLGD SRU 3URI -RDQ ODUWLt ORO

7XWRU 3URI -RDQ ODQXHO 9LODSODQD
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2ULJHQ GH OD HVWUXFWXUD GH OD FDOGHUD &DxDV
JHRWpPpUPLFRVGHOBOW D H

$XWRU )HUQDQGR OROLQD =-xLJD
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(Q OD SRUWDGD 'RPRV GOREMWYHRIV U X EWKDJORWBWY Y XU \ V)
ORDOGHUD &DxRVYGXOPHW D&ORIDFDLE BAWAIBD S5LFD

JRWR )HUQD®@GRLOBOLQD



'HGLFDWRULD

OL (VSRWIRFtR %UDYR 4XLUyYV
OL +LMR$DURQ OROLQD %UDYR

OLV 3DGYBIRKUD =~xLJID +HQO\ \ -RVp 5RGULJR OROLQD



$JUDGHFLPLHQWRYV

(V GLItFLO GDU ODV JUDFLDV D WRGDV ODV SHUVRQ@DV TXH K
FRPSDUWLGR FRQ PXFKD JHQWH GXUDQWH HO GHVDUUROOR (
PL SDUWH HO QR H[SUHVDU PL JUDWKWGR BQOBM@RLDVRQDV T
OR WDQWR SULPHUR TXLHUR ORIAUDGHHAWRD OGHUW HV-IR\D QT BDH @
D SDUWLFLSDU HQ HO SURJUDPD GH GRFWRUDGR JXLR DFF
KDFLHQGR SRVLEOH FXO RHIXXMUG RIVOXKE DSW RIFHMRGHIFR DO 3URI
9LODSODQD GH JUDQ YDORU KD VLGR VX FRODERUDFLYQ \ R
OXJDU DO FROHJD \ DPLJR /H\QHU &KDYDUUtD SRU VX LQFDC
OHFWXUD GHDUWMRIWHGKD® FEGR 9HIJD *HUDUGR $JXDIWWHDO 6KHL
SUFSIQWRQLR ZR¥FDOGR 9PRPWINWMRDAXGD \ FRPSDUWLU VXV FRQ
~-OWLPR GHVHR DJUDGHFHU DO ,QVWLWXWR &RVWDUULFHQV
XWLOL]DU VX LQIRUBPDFLQQWIDWXWR®PHR &LqQFLHVY GH OD 7HU!
%DUFHORRBDLRRXAABXXELHUD VLGR SRVLEOH UHDOL]DU HVWL

-XQLR



S5HVXPHQ

(O DPELHQWH JHRWHFWYQLFR HQ TXH VH XELFD &RVWD 5LFD
YROFIQLFR DFWLYR FROWRIPNRHRHRD FlLlyRRGHX MR OWW FFIR\Y KL G U
SRWHQFLDO JHRWpUPLFR IXHQWH GH HQHUJtD DXWyFWRQD
DPELHQWH TXH SRU VXV FDUDMIKHUH¥RQFPVFUM D MRYWHQ W [@
SDtV 1R REVWDQWH HV ELHQ FRQRFWEGRIARW g-UP IGAHR/ D BYRIOR
DOWR ULHVJR HFRQYPLFR OR TXH VH KD WRUQDGR HQ XQ ID
OLPLWD\RQ SURYHRKHRFXWHVRVS\DHJD JH QH QDM P ED® BSRYIWD G D G
5LFD OD HQHUJ+HV HWVRWHI\W p RDF\N B i WMHH>XAWPEBY L ]D HQ OD EDVH
PDWUL] HOpFWULFD SRU OR TXH HO ,QVWAMAHOQWRSIRIWDPBD G
LQDHIO HO MHPHVWUHHGH®IHVDUUROOR GHO FDPSRLFIDRBVRpUPLF
HQ OD IDOGD RHWWHF 6@ @ RO DIFEBMW W D3B RFBFWR TXH GLR
RULIJIMH@WD WHVLV SGREQYRWLEDO WRPWMMRUDR OD GWVRNFSWHPQVLYQ
KLGURWHOPBDRQD(GRIgFRQp b RIVARISBIHD PLWLIJDU HO ULHVJR D
GHVDUUROOR HQ EXVFD GH OR3DUDX Q8 DAKRIWMEH Q GRFRV W H C
HQ WUHVY DVSHFWRY SULQFLSDOHYV

(O WUDEDRMLPM RARQY XGLRY GH H[SORUDFLKQ DLRAGMYHDHJILRQD
PRGHOR YROFDQROyOLRRH B VO & FREOED® H3 UF R B GEDW R V
REWHQBEBR HO ,&( GHRG@MXQWD P H W DVEDEM RYXOHG HWHFFLYy
JHROtOH FDBIHR/FULSFLRQH® HH K DRWYWINELDWIRH Y. RRPH W WICF®LY
UHLQWHUSUHWDFLYQ GH GDWRMW JG B WIPHRMRYL QBWRX TP HV H
SHU RANWH O DEHVUW UBDWW.U X BWRUD \ HY & BX FRGBQWWRHOUFp @ L FD

(HVWRBQRARG RQYHVWLJIDFLRQHN P /FEHMHOGB G DY\R @RI ® G L C
GH OD HGIMXVRD WGRERUDU OD H[LVIKLIEQR\VDAG B PE AOLRMQH/P B

H[S O R WSIOEDOQW/QHMRIG H O R & FEHF REIDRMDp UPLFD %RULQTXHQ 6H XV
EDVH HO PRGHOR YRORDWR @®QDPR]MNOW GROWNHIUEBXFLYQ GH
OLWRHVWUDWLJUDItD PLQHUDORJtD UDHS IDHOQWHU DALY BL FRH VLY
FRPSRVLFLYQ JHRTXtPLFD H L\SRVMRYIHFIDHEMHDO REH| ®XXGR P H
PDQLIHVWDFLRQHVRKREUR WRNPLD/QHVEBSOHORERBDF LY Q GH
IXHQWH GH FDORU UHR®D YR LRDAEMIS B WHHB G RQWFEPIOyH)Y G H O
10X H(@ROM U F H U DHS VUG 63 BHADWYXU@W HILD LQLFLB® GM GHVDU
OPRQD *HRWHPRPLEBKH@WHJIJUD \ DQDOL]D OD LQIRUPDFLYQ .
JUDGLHQWH WPpPUPLFR \ H LPR\GHIRIR KALSARBAE/G MRIFDEIDGHR O
DSWEWQ@®@RV]R@HIWVAD HO UHFXUVR JHRM L GMHRRDRBLHIDQ@ WD H Q
DSWDVXEDE®DY JRQDV GH\ SWHRIGHKABFLYORPRY SOD]ROHWDV C

Y



SHUIRUBBIYRJY SRU PHGLR GHO PpWRGR YROXPpWULFR 386*6
ORQWHFMHYOREOVSHRWHQFLD G \VIWRBDHQHULFRD HOpBWQHBD U XH S
HO iIUHD GHVWLQDGD FRPR J]RQD GH SURGXEBREDP EERQVWQ AR C
&RQ HVWD LQIRUPDFLYQ VH FDOFXOD HO Q~PHUR GH SR]RV Q

O:H \ soDpQ\HBVWULFWB OLOGHL. GHVDUUROOR YLDEOH TXH EX)
ORJOBSORWDFLYQ VRVWHQLEOH GHO &DPSR *HRWpUPLFR %R

6 XPPDU\

7KH &RVWD 5LFDQ (OHFWULFLW\ 8WLOLW\ ,&( KDV SURJUDPF
ZLWK WKH GHYHORBWPHDW HRQ WHKRWKHUPDO )LHOG ORFDWHG |
WKH 5LQFYyQ GH OD 9LHMD YROFDQR *XDQDFDVWH &RVWD 5L
WR WKLV 'RFWRUDO 7KHVLV ZKLFK KDV WKH PDLQ REMHFWL
K\GRWKHUDO V\VWHP UHODWHG ZLWK WKH %RULQTXHQ JHRWK
DVVRFLDWHG ZLWK GHYHORSPHQW LQ WKH VHDUFK RI DFKLV
LQYHVWLIJDWLRQ IRFXVHVY RQ WKUHH PDLQ DVSHFWYV

RUN EHJLQV ZLWSKO RBIDMRRMOVM[XGLHYVY ZLWK WKH DLP RI SU
VWUXFWXUDO PRGHO IRU WKH VWXG\ DUHD 7KLV LV GRQH ED
DORQJ ZLWK QHZ VWXGLHVY RI WHOHGHWHFWLRQ ILHOG JHF
UDGLRPHOMDWLQJY UHLOQWHUSUHWDFLYQ RI JUDYLPHWULF GDV
LQGXFHG VLVPLF DFWLYLW\ ZKLFK KDYH SHUPLWWHG WR GL
YROFDQLF HYROXWLRQ LQ WKH DUHD RI LOQWHUHVW

RUN FRQWLQXHV Z&W R WYWRUHL GIHWIDRQ@QW RQ WKH VRXWKZHVW |
9LHMD YROFDQR LQ VHDUFK RI FRQILUPLQJ WKH H[LVWHQ
K\GURWKHUPDO V\VWHP DQG SURSRVH D FRQFHSWXDO PRGH
8VLQJ WKH YXOKBYROROLPRGHO DV D EDVH OLWKRORJ\ DOW
UuHvLvwLYLW\ JHRWKHUPDO JUDGLHQW WKH JHRFKHPLFDO |
ZDWHUV K\GURWKHUPDO PDQLIHVWDWLRQV DQG ERUHKROH
LQIRUPDWXRBG WR GHWHUPLQH WKH ORFDWLRQ RI WKH KHD
WKH UHFKDUJH ]RQH DQG SUHIHUHQWLDO IORZ GLUHFWLRQV
GHYHORSPHQW VWUDWHJ\ YLDEOH IRU WKH %RRIORUDXHQ JHI
JHRSK\VLFDO DQG WKHUPDO JUDGLHQW LQIRUPDWLRQ LV DQL

YL



K\GURWKHUPDO V\VWHP PRGHO WR ORFDWH SURGXFWLRQ DC
IRU ERUHKROHY $OVR E\ RI WKH WRIAX BB WHH F PGV R RAR €3/6
VLPXODWRU WKH JHRWKHUPDO SRWHQWLDO LV HYDOXDWHG |
EH JHQHUDWHG LV PDGH IRU WKH SURGXFWLRQ JRQH EDVHG
LQIRUPDWLRQ WKH QXPEMUFRKIODRUHX RRHWWDUW D SURGXFWLI
DQ LQLWLDO VWUDWHI\ IRU YLDEOH GHYHORSPHQW ZKLFK V
VXVWDLQDEOH H[SORLWDWLRQ RI WKH %RULQTXHQ *HRWKHUF
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/[LVWDLGXU)D V

JLIXUDODUFR YRMOHFB/WILFR GH &RVWD 5LFD \ OD ORFDOL]DFL
HVWXGLR FRQ ORV UDVJRV YROFIQLFRV PiV LPSRUWDC
5LFD

)LIXUDODSD JHROYJLFR VLPSOLILFDGR GHO iUHD GH HVWXGLF

JLIXUD&ROXPQD HVWUDWLJUIILFD JHQHUDO FRQ HGDGHV UDG
HVWXGLR EDVDGD HQ FRUUHODFLYyQ GH SR]JRV GH O
%RULQTXHQHAFWPOSRLFR /DV 3DLODV \ GDWRV GH DIORU

J)LIXUD&DUDFWHUtVWLFDV PRUIROYJLFDV RRVWHOHYDQWHYV D
FRPSOHMRY YROFIQLFRWIQQ@PYyQPD®HKHDO D LALMHWIDO O HV
\ ]JRQDV DG\DFHQWHYV

J)LIXUD 3ULQFLSDOHV PPROQHODWHGWWRY GDWRV GH FDPSR \
GLVWULEXFLYQ HVSDFLDO GH PDQLIHVWDFLRQHY WHU

J)LIXUDODSD GH OD DQRPOGBD PRXYKPAHWAHEGODUHD GH HVWXGL
UHGXFLGD D XQD GHQVLGDG GH J FP

J)LIXUD 'LVWULEXFLYQ HVSDFLDO GH HYHQWRV VtVPLFRV VL
LQGXFLGD SRU OD UHLQ\HFFLYQ GH IOXLGRV JHRWpUP

J)LIXUD D =RQD JHRWPpPUPLFD %RULQTXHQ FRQ OD GLVWULE?>
SURIXQGRV HVWUXFWXUDV JHROyYyJLFDV OtQHD GH SH
JHRWpUPLFR /DV 3DLODV E 3HUILO HQWUH ORV SR]F
\' 3*% FR@D GLVWULEXFLYyQ GH G@®V ]J]RQEDV GH DC
PLQHUDOYJLFD LVRWHUPD GH f& \ OD LVROtQHD C
HSLGRWD

JLIXUD &ROXPQD OLWROYJLFDXBHY® 3Gth ORWGIPMWQUHUBD OHV GH
DOWHUDFLYQ J]RQDV GH DOWHUDFLYQ \ SHUILO GH WH

JLIXUD'LVWULEXFLy@WLH I0®D G HY P\ P GH SURIXQGLGD(
OLQHDPLHQWRY UHVLVWLYRYV

J)LIXUD GLVWULEXFLYQ GH ODV SULQFLSDOHYV PDQLIHVWDFLR(

)LIXUD DGLDJUDPD GH 3LSHU HQ HO TXH VH XWLOL]D OD FRC
GH ORV DQLRQHV +&2DUD FODVLILFBU ODV DJXDV
GADJUDPDOIOFRQ OD Ot(EHO. RS MW RWOIOGH *LJIJHPEDFN

J)LIXUD ODSD GH GLVWULEXFLYQLBEGR PDIGILHQWDBFMWQHYV
WHUPRPD@DHMDPLHQWRY WpUPLFRV

J)LIXUD D GLVWULEXFLYQ GHO '"HXWHULR FRQ UHVSHFWR D O
3DFtILFD HQWUH ODV FRWDYV \ PV QP E 'LVWU
GH ODV PXHVWUDV GH DJXD PHWHYULFD QDFLHQWF
JHRWpUPLFRV \ HVWDFLYQ ORQWH *DOiQ

J)LIXUD &RUUHODFRYQ/GH5H PXHVWUD W GHLSERYREHIHRW
/IDV 3DLODV \ %RULQTXHQ



)LIXUD 'LDJUDPD GH IOXMR GH OD HVWUDWHJLD LQLFLDO GH
SDUD OD J]RQD JHRWPpPUPLFD %RULQTXHQ

)LIXUD &DSDV WHPiIWLFDV UHFODVLILFDGDV GH IRUPD ELQL
SHQGLHQWHYV PHQRUHV R LIJXDO D E iUHD GH SUR
DOUHGHGRU GH DPEDMRRPIUINQBVYVDEGDWRN iUHD EXIIHU
GH P DOUHGHGRU GH OD LQIUDHVWUXFWXUD H[LVW

P DOUHGHGRUHY ODV SODWDIRUPD GH SHUIRUDFLY

J)LIXUD ODSD GMWAJLEXFLYQ GH iUHDV DSWDV SDUD XELFDU
SHUIRUDFLYQ GH DFXHUGR D FULWHULRV WRSRJUII
DPELHQWDOHYV

JLIXUD '"LVWULEXFLYQ GH OD UHVLVWLYLGDG FRQ UHVSHFWI
FDSD D P GH SURARQBGIDGDG P GH SURIXQGLGDG F
FDSD D P GH SURIXQGLGDG

J)LIXUD &DSDV WHPIWLFDWYWIHMJBE@GDOIDF DBE@QVILFDFLYQ GHO
UHFXUVR JHRWPpPpUPLFR JUD W@HVQWW L WIpR&PGFRE F
HVWUXFWXUDV

J)LIXUD ORGHOR GH J]RQLILFDFLYQ GHO UHFXUVR JHRWpPUPLFR
GLVWULEXKFQPY iUHDV GH DFXHUGR DO SRWHQFLDO
JHRWpUPLFR GH DOWD HQWDOStD E '"HOLPLWDFLYQ
Pi[LPR PtQLPR \ PiV SUREDEOH GHO iUHD TXH
FDUDFWHUtVWLFDV SDUD GHVDUUROODU OD JRQD GH ¢

JLIXUD 'LVWULEXFLYQ GH ODV SULQFLSDOHV iUHDV GH DFXHL
HO GHVDUUROOR GHO UHFXUVR JHRWpUPLFR GH DOWLEL

)LIXUD &DUDFWHUtVWLFDV JHROYJLFDV \ WHUPRKLGUiXOLFDV
%RULQTXHQ

)LIXUDODSD JHROYJLFR VLPSOLILFDGR \ OLPLWHV HVWUXFWX
FDOGHUD &DxDWZFR® 5 RV HRW BUDR IORA BV %
JRQD JHRWpPUPLFD %RULQTXHQ

)LIXUD D 3HUILO JHROYJLFR GHVGH 3%U DO 5tR /LEHULD
5tBKRIJDGRV KDVWD OD )

J)LIXUD (VTXHPD GH OD HYROKFRULYQLFROGEGBQRUHD GH HVWXGL
IRUPDFLYQ GH OD FDOGHGRPRH &@XPWD' X0 HNR
GRPR 6DQ 5BRPHR 6DQ 9LERRRHRUWXQD
GRPR +RUQERP® & DxDV EPFRIVYQJRUD -RYHQ

JLIXUDORGHORSARNRQRL GWAPD JHRWpPUPLFR GH %RULQTXHQ
J)LIXUD(VWUDWHJLD LQLFLDO GH GHVDUUROOR SDUD OD ]JRQD

[L



/ILVWD GH 7DEODYV

7TDEOD(GDGHV UDGLRPpWULFDV GH URFDV GHO iUHD GH HVWX

7TDEOD(VSHVRUHV GH OD )RUPDFLYQ /LEHULD PHGLGRV HQ OD\
JRQD JHRWpPUPLFD %RULQTXH@DV BO KDIP6R JHRWPpPUPLF

7TDEOD'LVWULEXFLYQ GH ODV ]RQDV GH DOWHUDFLYQ \ HVSHV
FRQ OD WHPSHUDWXUD DVRFLDGD

7DEOD $QiOLVLV TXtPLFRV GH PDQLIHVWDFLRQHV KLGURW!
JHRWpPUPLFRV GH %RULQTXHQ \ FODVLILFDFLYQ GHO W
HQ OD FRQFH @RV IIFQY RQH +&2

7TDEOD'DWRV GH ODV SHUIRUDFLRQHV XWLOL]DGDV SDUD GHW
GHO JUDG@PHERH® OD ]RQD JHRWpPUPLFD %YRULQTXHQ

7TDEOD'DWRV GH LVRWRZRWV/HVGHD DRNWV PR RV RWRW
%RULQTRM@BDLODY QDFLHQWHYV GH DJXD PHWHYULFD
OD HVWDFLYQ PHWHRUROYJLFD ORQWH *DOiQ

7TDEOD9DORUHY GH DSWLWXG \ SHVR DVLJQDGRV D ODV FDSDV
GH ]JRQLILFDFLYQ GHO UHFXUVR JHRWpPpUPLFR VHOHFFLF

7TDEOD9DORUHV XWLOL]DGRVY HQ HO FIOFXOR GHO SRWHQFLDC
PpPWRGR 86*6 +HDW LQ 30RGWHN BKOUWAQRXODGRU

7TDEOD&DUDFWHUtVWLFDV WHUPRKLGUIXOLFDV GH ORV SR]RV

[LL



QWURGXFFI

ORWLYDFLYQ

&RVWDSRMKBID H[WHQVLYQ G&H KD GNDRGR D FRQRFHU HQ HO P!
SROtWLFDV GH SURWHFRLYMQBIO DPFH.§ QRGHPEDMEBWHLFLGDG FR
8@ FXDUWD SDGW®G WHUULWRAEIRV R DFQR-QD O pJLPHQUBH iUHD
SURWHJIILKEE®MR GH VXV PD\RUHV DWUDFRULY R QV KR VG YA RD
REVWDQWH ODV SROtWLFDV DSOLFDGD®WHGRY VR W IQD BXR\Y E
\ SULQFLSDOHV IXQ®WHYD®&H DAVQ B D GEBB X®HY DU URID GREHU W X
HOBBLFD HQ &RVWD 5LFCHOFWEBOPWMBAWHLWRERQ]RDFLRQDO |
TXH XWLQBFEQWHY GH HQHUJtD OLPSLISDURYE5OWRADR WY Wi D
FRPSHBRR®ODQWDV WpHPSEBBI® FIXHDOHGH OD HVWPEQYQH HFD F
HO FDXGDO OGP Q@WHQRVGD®B HBHO YLHQWRQVXPR VH DEDVWH!
KtGULFDDHRWpPUPLRAPOLFMWpPpUPLFELRPDVD &R@VIDAHUDQGR TXH
OD PDWURW HRIHGHEH VHU UREXVWHQWHBR (D LTHROMp V ALK W LHOQ. | T
SXHV QR GHSHQGH GH IHQyPHQRV FOLPiWLFRV HV HVWDEOH
FRQ H[FHSFLYQ GH SHULRGRR @K HP V& WHHHOR-LIGEDVBRY DI D F W R
VXSHULRUHV$RQXBRQ ORV ORJURV ERF BIQ]MWGEPDIEH G FD y@H

GH HOHFWHN IGH@HGE QWBH HOUDHBLRDU HO XVR GH IXHQWHV Iy
EHQHILFLR GH ORV UGH ¥ ¥ @ R VW bi kiR YDDNERRHWYMHE X Q EDMR LP S
DPELHQWH Pi[EREVIGMRH@HUJItD DXPHQWD DxXxFDX® G DWR \ VH
DIHFWDGR SRU OD GLVPLQERBOHQ @D MLODQW. R VI GRIEERGR DO

JUHQWH D HVWN KMWHFHYDWILR S\RRUUWVAEIDXXNGIHEOVEH GHO DEDVWHF
HQHUJpWLFR D PADOULE GIR VDKW WYWOQEDMDGR HQ OD GLYHUVLII
PDWUL] HQWWHMGOGH.FD KD DSURYHFKDGR ODGHQHYDtGHBRWpUF



SURFHVREGKFFLYQ TXH M Q@M VIR \DWED EBRFtILFD GR @GIWURD
OD SODFIVDAHH¥@¥ERU GHEDMR GH D WMD) &DDEFBEHYLGDG W
YROFiQLFD /R MOHHO®URRKRRAO Q HID VOID FOADD OH®RDPHULFDQ
OHYDQWDPLHQWR GHO DJLBR PPRPRVERRMWHPAXHQGRD GHO PDJI
RULJLQD HQ OD ]JRQD GHO PDQWR DVWHQRXQ &FRRRV HWWRH GHP
JUDQ SRWHQFLDO JHRW pUPHNRH ®KP FRMER\D HUBVFHY DRI UHREDWOB/D U
GNLVWHPDV KLGURWHUPDOHYV (BQP DUHDVLQRBEXFiH) DRIRP D 6 WL\ I
SURYRFDGDV |DPWUHDVHRPS B G LT XFRQ Y WRLIVORWBRG@R OD IXHQWH C
URFDV FRQ DOWD MWD BIDy® WH ODFLR QR XD HY IDWF W L YILG\DREQ W |
\ GHVFRPSUHVLYQ SRRIUMMQ L\DFPQ HGWROHY SDUD DOPDFHQ
PHGLR SRU HO FXDO VH WUBSRNGRUWIU M XHDQ BWJItULINE
*LJJHQEDFK&XUHZLW] .DUVRQ ORWWOUIP@DPiWLFD
*LJJHQEDFK R PH]JFODV HQWUH GRV R PiV GH HOODYV

&RQVLGHUDQGR TXH OD H[SORWDFLYQ GH UHFXUVR JHRWp!
HEWULFNMED G URFHV R LDHRO/MDLER @ GIFD @ W RH V HQ/FALYOW D U
LQYHVWLIJDFLRQHEHJHREFPHQ W LGUFKMMN HQWH SDUD DGTXLULU
FRPSUHQVLYQ GH ORW HFWHM@W RR VY R KAEQAR/J HREGDFRRY DFDHF
D\XGHQ D ®RVXV L KEDWBPRW BUW D O HMSBHIE R MWORRIKARD V iUHD V
SURV SHFWR R VX RIERVCHMUNRM Bl G FRQ PWYIRIH B | T RHHQ LD VD
LQIRUPDFLYQ \ FRQRFLPLHQW B BMWWELMHQMR-D RE R B RYTNAHDIR @R
GH XQ FDPSR JHRWpUPLF&WRL HHARQRSIORR HIRODW BULPHUD V
HW D[R VWHO K PVEORER GH LQFHUWLGXPEUH GH OD MQLOWHQFLD
FDQWLGDG TXHIF H DD D QDL W [OD GrH.GS D BIEX HHY &R R)\HRE MR
HFRQYPLFDPHQ@RHTXHDEBGILIDUD FRUMRREDRINDNRFHDR I XH GH
DFXHUGRUWLQJHU \ /RNMKIXDBUHGHGRGHEBO LQYHUVLYQ WRW
SUR\HFREFRDFW\RQFHUWL GRNEBMURBAR U QDGR HQ HO SULQFLSDO R
LPSLGH XQ PD\RU XVRDED HMQBUD®HEO WA Y WPLXR)GIDIEO

$XQTXWH SDDDNKY HV W LG BUFHRRQHR/FHRLBHWNRLHQWH 3DFtILFD GHC
5LQFyQ GH OU/HRWRMDGRQGH VH XE)LFD HOHUHDPBQWAD/ W X G L RH (
ODV SULPHUDV GRV GpFDGDV OD FDQWHGPEBEVOGH $MMHIPDFLYQ
HQ FRPR JHYORJR GH H[@YHRIWM HIYy RIHY@QW U R &GH HSHRXYU WV LRV
*HRWpPpUPLFRSOBEHD FRQWLQXDU FRQ ORV HYWRREILR Y LH)F YOR G HD C
OD 9IHHBNBBUPHWHFXWDU \ VHU SDUWH GH OD PD\RU FDQWLGDG
UHDOL]HZR NWOBWIRBRPWHIUDU HO JUXSBR [RXGBDPAWFOLHFBPFLRQY
%RULQTXHQ SDUD&RRVGEHGEBWHRMO-OMR/RVRXGLFBUR D VX YH]
FRQRFHGRUHYVY TXH HO UHFXUVR JHRWpPUPLFRX®H DOWDOWDQWD



T, QWURGXFFLYQ

D ODV SROtWLFDV DPELHGWBAHVVHINFRQYRQBD W RB\HWWHQLEOH
HFRQYPLFD HO ,&(DGRVSXpWKGHBUH[RQRHDERQY DOUHGHGRUH\
YROFIQ 5LQFyQ GKWOOBULIPHWD YV HP HYDMU HL @HEUHR/ DUUROOR GH
SULPHUDHMWPBPBPSR *HRWAIXPHGF E¥%VRAD HO UHFXUVR JHRWPpPUPLI
XQD SODQWD JHRWHUPHRBO RFMAINE DV EKGHRH[VOUDRUGLQDULR FD
HVWXGLR \ GLR SD\CRD D8 IB@IN ®WW R OO0 y&H

2EMHWLYRYV

(VWD WHYV HW R EW®HBIRAD D OD GR P SWHWIWHR R KO 6 B RRQDUE® O
FRQD JREBMRPpUPARDLQTXHQ SRUHFEKGLRQGHHODQBMVGRXHQFLD
HVWXGLRV JHRFHHSMUIPLMRD/Q YLQFXODU \ VLQWHWL]DU PHW:
GHVGHWDBB[SSHRUDFLYQ KDVWD HO LQLFLR. @GHOHBHYWDUROO
SUREDELOLGDG GH p[LWR \ GLVPLQNW ¥ e SFRUVWRW@EHO L BRI \
%RULQDXHIHQWLILFDU ODV iUHDV DSWDV SDUD XWLOL]DUO
UHLQ\HFFRQ@ @GO SURSYVLWR H VADEPORSHRIS FW LR R AIXGD

HO WUDEDMR VH UHDOL]D SDUD XQ FDVR HVSHFtILFR FRPR
LQYHVWLJIJDFLYQ OD PHWRGRORJtD XWWQIBEZD BEXMQWH S X |
JHRWPpPUPLFR

3DUD FXEULU ORV GLIHUHBVWHN DHIDEDWIRW TR ISDOIG@MRRIEED G R
HQ WUHV REMHW SYR Y HUR) RRIHIVEGQDEDAMGHFD D XQ PRGHOR YROFI
HVWUXFX\HXYDWOXPEUH OD P RYQY ROVEDFR/RPE RRHNYG-RIMIG X UD QW F
HYROXMRQYJLFD GHO iU(®DVEHXIQGRNRER G WERRGRERUDU OD
H[LVWHQFLD GH XQ VLVWHPD JHRWPpPUPLFR G HXBIORDIE R @W D O
SURIX QDRIEQRUIRD NP GH SUR IXIQXVGHBEW pVFIRG RVHPSHUDW X UL
PD\RU LJXDO ®DUDfRBHQHUDU HQHUJtRQHPREWORFPRQ 5B 5y Wi
V L UG/HD J % 40U QRN HVHWWR X G LRV GH H[S O RURNVFHLLYRH U GREWDHW IRYCRC
HQIRFRPOBDQ@YDHDHWYWUDWHJILD LQLFD OR QEH JERRIPIUFHEER SD UD
HO ILQ GH ORJUDU XQD H[SORWDFLYQ XGH S URCFRXQMFRH JOBIR W p G |
GHO \DFL SDREWR®BURU UH Q WPREQ PR BNIE O H

SRUOAMRLIXLHQWHGH RQFHGI RHQWW O UG HOGH ULWWDBOIRRWHUPLD HQ &
S5LFBVWD LQYHXWEDDBSWDWBORRX®IV SDUD VLP&SGLORDU HO
WRPDGRUHV GID BIHOFUW DR Q RVD OG,K: (V B MU RQWR DAWDXBIRMWFRDVO GED G
LQFUHPHQWDU OD FDSDFLGDG GH JHQHUDFLYQ GH HOHFWULF
GH IRUPD TXH QR VH YHD DIHFWDGR HO SURJUHVR GHO SDtV



T, QWURGXFFLYQ

J)LIXUDODUFR YPROHDMRILFR GH &RVWD 5LFD GRQGH VH PXHV
&DULEH OD IRVD OHVRDPHULFDQD HO DUFR PDJPiWLFR LQWH
FRQ ORV UDVJRV YROFIQLFRV PiV LPSR t9ROFWHCOEADR1: GH &
+9ROFIiQ 2URVHIRCEFNQ 5LQFYyQ GH QD RXQFIND6DIQAVD HDUtD 9 0
9ROFiQ OLUDYDOOHROFRQ 7HRQWHRXPD %WRQTXH®QD

*HRWpPUPLFD %RULQ T&DP SR *HRLODPLFR /DV 3DLODV & *
&DBR *HRWpUPLFR OLUDYDOOHV \ OD OHVHWD ,JQLPEUtWLFD ¢



T, QWURGXFFLYQ

(VWUXFWXUD GH OD WHVLV

'H DFXHUGR D OD QRUPDWLYD GH OD )DFXOWDG GH *HRORJtEL
WHVLY GH GRFWRUDGR VH SUHVHQWD FRQ H®UPRWH DOMDR GH
UHDOL]DFLYQ GH OD LQYHVWLJDFLYQ FRQIRUPH VH DGTXLU
REMHWLYRVY ORV UHVXOWDGRV VH VLQWHWL]DURQ HQ WUHV

6WUDWLJUDSK\ DQG VWUXFWXUH RI WKH &DxDV '"XOFHV F
7KH %RULRWKHYBBEBO V\VWHP &DxDV "XOFHV &RVWD 5LFI
BURSRVDO RI DQ LQLWLDO GHYHORSPHQW VWDMWHJ\ IRU
'XGHV &RVWD 5LFD

&RQ EDVH HQ OD\OBXE®VED MHRIEHID @ DISOWMIRRBK FFLYQ GRQG
H[SRQAFRWLRYDFLYQ \ ORV REMHWLYRV KDFLHQGR pQIDVLV HQ
GH HVWH WLSR GH HQHUJtD SDUD &RVWD 5LFD (O VHIJXQGR |
GH OD JHRWHUPLD VH GHVFULEHQ FRQFHSRRMWHQWQHBRQYHV
UHODFLRQDGRY FRQ OD H[SORUDFLYQ CCH3HBWF EUV R GBI R\ PU F
EUHYH KLVWRULD GHO GHVDUUROOR GH OD JHRWHUPLD HQ &
ORV SULQFLSDOHV UHVXOWD GRD GRE VGHQQ B RIVQ BN VYW QVDH LH@
FDStWXOR VH LQWHJUD \ VLQWHWL]D OD GLVFXVLYyQ GH ORYV
YROPABBRWYQLFR GHO iUHD GH HVWXGLR HO PRGHOR FRQFF
HVWUDWHJLD LR SIODERGEH *GIRVERAPRGDX HQ HE@O GPISOMMO R
FLQFRUHVRPBY FRQFOXVLRQHV /R \8 XCEUGARRDXHMRW LAMLH/QWY H F R’
LOQFOX\HRSPRBBFH® \ &



(VWDGR GHO

(QHUJtD JHRWPpPUPLFD

(O JUDGLHQWH WpUPLFR PHGL\RHGH WDPBRHQEWDOFRQWLQHQV
BWREHU=KDUNRY HVWH LQFUHPHQWR GH OD WHPSHUDWXUD F|
SURYLHQH GHO FDORU HPD QDIB®POR Y QDG Q ~& OWERQGWHH O/DX WR.BiF
SURFHVRV GH GHVLQWHJUDFLYyGQS UGELH AH.CHoMHIpOE M\H UWGLLRR D F W
3RWDWMR VH HQFXHQWUD HQ FRQFHQWUDFLRQHV VLIJQLILFDW
SDUWH VXSHULRU G RV B® F® USWR B HAR QAWHIRH@QItD DOLPHQWD
JHRGL QiHPQF B HWQU\GD PHQ@WHWARMWLQHQWDO SURSXHVWD SRU $
GHVGH OD \WHRFRWDPQ 30D FBNYV SR GWHD BPAM IHQYPHQRYV JHROVYJLF
REVHUYDPRV HQ OD VXSEH DB HY BE@HGYE DIFBL BRWVRBEFLYQ G H
FRUGLEQWWBHVRWURYV

'H DFXHUGR D OD WHFWYQLFD GH SODFDRX$®U OLMWEBRMIUD HV
VH ORFDOL]DQ VRETXHOMH FRWB R B WIH FIR P RS K QIPHOWAG R YLV FR
GHVSOD]DPLGBWRYOD HQHUJtD WpUPLFD GHO LQWHULRU GH C
JUDYLWDDNGR QLPLEW WH (5@ GFHMB\OD X QD ¥ OIBWSRIWWHEY X\ HUD Q
OtPLVMDMWWHUDFFLYQ \D VHD FRQYHUJLHQGR GLYHUJLHQGR R V
(VWDV TURRQVHDUIDMQ HO S\OHD ¥ RNHIDF GRIPGIHOSAVRV G3-H F B GIR U
HQQW HWDNVMRQVOIEH GHV AU HD LRXWDHU YLHQHQ XQD VHULH GH ¢
UHGLVWULEX\HQ HQHUJtD \ PDVD HQ UWWRIIPHNQBIRVH RIDV FLU I
JHRWpPWURIXPRGR HO IOXLGR HV PDJPD VHTRH RHOPORW I\ HWWIDF
FRPRR GLOYORQUMQPLFDV EDHQRGOHIDIUJRG®N ODV GRUVD@&HV \ JRQD
ELHMHO 10XDGEGRDHAVDROVIPQWXHUD DJXD FRQ DOWD FRQFHQWUD
JDVHAR Q V WLLW YWHHFBHU R ML BRRPMWR Q¢ LJJHQEDFKQ HVWH WUDEDMR
DO KDEODU GH VLVWH RIMDLMHURIW pi® PIVF RV IGIDRORMUBIDPDLHAP R
UHFLHQWH PHQRU D PLOOYQ GH DxRV



(VWDGR GHO $UWH

FRPSXHVWRYV SRU XQED IR BDQ@QWHSGRM WWDWRIUGR SULQFXBDOPHQW
wWuUDVSRUAOWBWIQHOHVHUYRULR URFD SRURVD \ IUDFWXUDGD HQ

(Q WpUPLQRWHHGHQB®HYDtD JHRWpUPLFD D OD HQHUJtD WpU
OD VXSHUILPRUWHRY HUHGETWIGRY HARRULGHUDQGRIWRGH ®W VX
OD 7LHUUD V HHROHOFBODp DHRMNFEXD A X GHVGH HO LQWHULRU H
- 3URO 'HELGR D OD JUDQ FDQWLGDG GHHVYHY SIRGRRD WX BU (
WRGDV ODV QHFHVLGDGHYRBIHOGIN SRHEIDHIESR Q PXJRGALDOOH HQ
GH YK)GMBRU OR ARKGIVVXEHQB UJtD UHQRYDEOH 3HUR QR WRGD
SXNRODPHQWH X{IDFIDORBLYQRDFHQDGR HQ OD PDWUL] GH OD
HQ ORV \SBERAKIMOHGH VHU\ BSVARXIBRKDGR HQ GIRF@WLKFLRQHYV
HFRQYPLFDV OR TWFXH B HERFLRDP L F R

&ODVUWLYy®DEH ORV VLVWHPDY JHRWpUPLFRYV

$XQTXH OD HQHUJtD JHRWpUPLFD HV FDWHKRBDIDLGID G RPIR X (
XWLOL]DGR ODV QDFLBQWGEN GRVDDRE RADHOL KBGIWEHD FWHMOL]D F
GHO PXUREF®QRYV JULHJRV D]J]WHFDV NOERQ HVHAV LWREFBRB P
\ PHGLFLIIROHVVULGOHLIVV)K@HQ FXDQGR HO 3UtQFLSH 3LH
&RQWL LQLFLD OD JHQHUDFLYQ GH HOHFWULFLGDG FRQ YDSR
1R REVWDQWH FRPHUFLDOPHQWH OD SURGXFFLYQ GH HOHF
JULGOHLIVVIRQUDHID GR/VHQFLYQ PXQGLDGSXKD/FHY KQW H RIHAX @
GLYHUVLILFDU OD PDWUL] HOpFWULFDXAR &DX QG B PIKVWWE WHG 8 H\
HFRQYPLFDPHQWHH@HRFWILBOI R VB pYREDARFRED) FLBGARPHQWH SRU F
GH DxRV \ SRU GpFDGDV HQ BSRHVWHDEALUR GH RIHHQAHVUBRWF IG/1D)
\ XVRV GLrUmFWBVY DO DYDQFH GH OD WHF @RUYRFMXOUWHRYV SRVL
JHRWpPpUHWQFRY UDQJR DPSOLRGORUWEMNSHWHDWXDBVHO FRQWH:!
HQHUJpWLFR GH ORV IORDCRMLFHRWRUPXHARKDFEBRQUPLWLGR T
XWLOL]DFLYQ KD\D LQFUHPHQWDGR UiSLGDPHQWH HQ ODV ~O

(O JUDGR GH DSURYHFKDPLHQWR GH ODRSDHE&D @®H\ HRRWPERU P
WHPSHUDWXUD HQWDOStBQ HOWMHVR UtYWR B RRG HWOW D X LFRJ D FW
SDUD FODVLNWEKRPEYRWHUAD OBWPIV VRQ OD EDWKBRWUD GHIL
HQGH OD LQYHUML yFRU DWBIHARPL-PPUD SOLFDGRRYDVIDVWOGIPWDNVILF
JHRWpUWPHLEFOWHAWDAMSxtD GHO IOXLGR R FDQWLGDG GH HQH!
LOQWHUFDPELDU\ MRQI \GPHQPRNRROQRD GR FRTXE B | WEN HIGIRW X U D
WHUPRGLQIPLFR M3 G XM PORRW WHPSHUDWXUD PD\RU FDOL
WpUPLFD \ SRVLELOLGDG GH DSURYHFKDPLHQWR (Q OD OLV
FODVLILFDFYRUHPX GVHRORIHRW HOQP ICAR\WHPEPW DO OSSRV H OXITOHU HW



(VWDGR GHO $UWH

+RFKVWHL@HQGHULWWHU HW DO $[HOVMURBRKRWOARDFRPR
FREDYI® OD W HPGREGDDMWMWYBHD B/ XK DQG &KDQGUDWRINKDUDP
GH ODV FODVLXWDGLRP@WDW HV” EDMD AHHGWLDOKBQIVD O StD

f& DOWD HQWDOStD 7 ! f&

IRV VLVWHPDV JHRWPpPUPLFRVY WDPELpPQ VH FODVLILFDQ FRQ |
FRQWUROD OD SUHVLYQ GHO UHVHUYRULR HQ HVWDGR QR S
VLVWHPDV GH OtTX IHXR FGRRROPLIDQ QW M RRXDHRH QW H DJXD OtTXLGD
SUHGRPLQDQGR OD IDVH OtTXLGD /RV VLVWHPDV RDSRU GRTF
OLJHUDPHQWH PRYHEOHYV H@WYD BIRU BROXPHQ DXQTXH HQ PL
SRUFHQWDMH H\GHWKEGR PHIIREDMD 6 QADLSSOISO/GIHO R¥ED SRV
IUDFWXUDV \ IDOOIDW HVR¥QLGER G H Q WU R QGHUD W HNKHHU ¥IRU O RT X L
HQFXHQWUD HQ ORV SRURV DGKFMHWXDBR @R IR PR WQD] GHVE D YLD
GH D T™XHHYDSRUDUVH SRU WUDQVIHUHQFLD GH FDORU GH O
YDSRU

3RU HO PRGR GH XWLOL]DU ®IDY HQHYXMRY THRWFWRMD JWQHU
HOHFWUXFQGR®D&EWHPSHUDWXUD GHO DDPLBUBBWRUPR HV V)
HILFLHH@MU tD HMOPFW& LADH SXHGH KDFHU XQ DBSI RWMHFKDWPLHQ
GH ERPED GH FDORU JHRWJUPLRADD FDyTHIDEFFRLQGR YH WUDWE
WHPSHUDWXUDA PX&% DEDMDSRVLEL®RGBGWME GHP BOWDL]DFLyYQ \
REWHQFLYQ GH & IWODD PIPRNQMIGHF K U V R V H HIP@EHI PR BERY GLUHFW D
SDUBDOHIDFFLYQ HQIULDPLHQWR KRUWLFXOWXUD DFXDFX
VDOXG HQVWBUR®RWUROHLIVVREDQGR VIO XLGRWDOFBE® WHPSHUD\
HQWUM fH DGRSWD WHFQRORJtD GH FLFOR ELQDULR SDUD
WUDQMOHBDOBMF XBHRRV p DPXBORIOXLGR GH WUNEDMWRVVEAXQE D |
LQWHUFDPELDGRU GH FDORU SDUD FRQYHUWLUOR HQ YDSRU
(O YDSRU OXHJR GH KDEHU PRYLGR ODV WXUELQDV VH FRQ
FHUUPGRIPSHWUBWREDH HY&URSGR SDUD OD SURGXFFLYQ GH |
XWLOL]DQGR WpPFQLFDV FRQ YT LRIXDQEN F & Q. ®HEHD NG W |
WXUELQD

(VWXGLRV JH FGAHLFE@WRUDFRYQ GH UHFXUVRV JHRW,|
HQWDOStD
&RQVLGHUD QGR WM OBG@WHD HRYHFKDU HO FDORU DOPDEFI
VXEVXHOR OD HYDOXDFLYyQ GH ORV UHFXUVRYVY JHRWpPUPLFRYV
SULPHURY GtDV GHO G HHWDAUDJ R OFREE ILFQUEAHY W LD GHHPHQ W D V)



(VWDGR GHO $UWH

IUHDV DSWODWXBBVDGHVDUUROORYV VRQ PHQRV HYLGHQWHYV C
PPWRGRV \ KHUUDPLHQWDYV GH LQYHVWLJDFLYQ

SVXDOPRQYQWINWXGLRY GH H[SQRUBPEDRDQPQDIIDRWIHO PUARDLRQDO H
SXHGHQ VXSHUDU FORRGVWHINBLIHKW DO 'XUDQWH FDGD HWDSI
IUHD GH LQWHUpV VH YD UHGXFLHQGR DO VHOHFFLRQDU ]I
JHRFLHQWtILFDV VH WRUQDQ GH PD\RU GHWDOOH \ FRVWR F
VXSHUILFLH TXH LQGDRfFD ODMHELY® BRIFULBVHUYRULRYV JHRWpL
HFRQYyPLFDPHQWH H[SORWDEOHYVY 3DUD ORJUDU HVWH REMH
JHROYJLFRV JHRTXtPEBERYUVIMREHEUERWRY HWRODQD

SDBEWHQHRLRY GH OD SUHVHQFLD GH ORV HOHPH®MW RV EiVLF
UHFXUVR JHRWPURKHR WHREDB $FBORIDBGHODOVHQIRR PDFLYQ TXH VI
GHEH LQWHJUDU \ DQDOL]DU SDUD SODQWHDUQHFIRRGHIOR FR
SDUD UHDOL]DU OD J]RQLIULADAAYQR\ JHHYEDHHDPH TAED GGHUAR SRQ H U
HVWUDWHJILD LQLFLDO GH GHVDUUROOR FRQ HO ILQ GH LQFL

'XUDQWH OD SURVS DRANYOQX G M R @ Y38 HVD UHPRWRFRY VRQ OR'
SULPHURV TXH VH OOHYDQ D FDER FRQ HO ILQ 6HKREWHQHU

p Q1D VER P-SQ HHR&HWY H Q WIR M FWRYAFAR TXH KDQ LQWHUYHQLGR
GH OD JHRORJtD GHO OXJDURNBIVGD QHPSR WW DG HY DGOWDW U L E
HVEB FRPSRVLFLYQ HGDG \ DOWHUDFLYI)NREGD®R\HDPO®D | KXK
GH FDARARQVWLWXLDWQFERRHBYRWUREXFLYQ QDWXUDOH]D \
IUDFW XUDSH b F MOJEDMERVH VW D F L ROW R VWHMWRGHRY SURYHHQ L
EDVH QHFHVDULD SDUD LQWHUSUHWDU ORV UHVXOWDGRV R
JHRTXtRLFDRItVHEDEXVFD GH LGHQWLILFDU \ UHFRPHQGDU OD
FRQWLQXDU LQYHVWLJDQGR

IRV HVWXGLRV JHRTXtPLFRV VH GHVDGH RDMMWDHU BB L QF LK OSQARHY
SXHWRQ IXHQWHV GH GDWRV TXH RLGCGERQHR GYJAXRLGDXHSVR K
FDER HQ H[WHQVDYV iUHDV SRUOBRQQB F(LQ RNWWFQMIHRNVIOXLG
FDRWHUL]D TXtPLFWpUPRABHRWH ORV IOXIPORVLY@RKBHAH D:
RULJHQ FRPBRNFEAULEWXWHBFEAH PRYLPLHQWRH GHRORH @AMAWG R
UHVHUYRULRDMRVMRPKARWH GH FDORURRUROYOWDKRQHW DO
OROLQMD UWt

IRV HVWXGLRV JHRItVLFRV EXVFDQ REWHQHU DOJXQRV SDU
HVAWWXUDV JHROYJLFDV GH PDQHUD LQGLUHHHWEGDD Q WHR X¥®&LRAD
PpWRGRNIHDN HPWMDB RY LOWUXVLYRYV TXH GH DBXHGEHRD VXV
VHXHQWHY CRUPDBRRIQHYV JISRGYBERRIYW L WHHIULYRXNQRUHNRWpPUPLF



(VWDGR GHO $UWH

IDOODYVY TXH DFW~DQ FRPR SDVR SRU I6GXL GFROWUBBRWY PLF|
KLGURJHRRQDIWIBW DOWHUDFLYQ KLUOXUWHRAMWMHWPHHQ ORFIX @RLW QL
VHODRXLFOXGRHVRRNQPpWRGRYV JHRItVLFRV SHUPLWHQ GHIL
SUREDELOLGDG GH FRQWHQHU UHFXUVR JHRWPpPUPLFR

/ID GHWHUPLQDFLYQ GHO JUDGLHQWH JHRWPpPUPLFR VH UHDOL
SHUIRUDFLRQHV SHUPLWH FXDQWHPSHDUD WX WIHEGRRLYO S HFRAEAD
OD FXDO HVWi OLJDGD D OD HQHUJtD FDOyULFD DOPDFHQDGD
FRPR PHGLR GH WUDQVSRUWH GHO FDORU (O DQiOLVLV GH
GLVWULEXFLYQ GH O D \DHFFA®HDQ DI OWoWR L FRD @Y F&RHP D VEH RV R

SUHIHUHQFLDOHYVY GH SDVR GH IOXLGRY DVRFLDGRV D HVWUX

$OVpURAK)RIVWD HWD S DVE HH B CEEORWBDRFIOF®R B IFHISW & DA VW H P D
JHRWpODPEBRBWIOD LQWHJUDFLYQ \ DQiOLVLVY GH OD LQIRUPDEF
JHRFLHQWXNHARRWLQWHWL]D HQ XQ HVTXHPD GRQGH OD GLVYV
KLGURJHROYJLFRV \ JHRWp O PRV VEKHEEW W H Us H RAFCEMRMWL EG LV W
GH mD®PRPDOtD WpUPLFD HVWUXFWXUDV JHROYJLFDV TXH FRQ\
UHFDUJD DVFHQVR \ GLUHFFLYQ GH IOXLGRV URFD TXH FRQ
VHO@RRGH®RRFHSEWEKBOVHU OR PiV $SD HPHEY) REKRWREORIQ OD
LQIRUPDEOXQULGD KDNWESHGDLY HXW D SODL HMAWVW D DWIHH IGCHV D U U |
TXH LQECGK\PHWUHFBWDWD XELFDU ODV SODWIRQUIRBPDY USGHC HU
UHFKUWYWRWpUPLFR G HWOMD WUHIBMCOSGBWIH QHUTXM NWGp5EWRGHD
SURGXFLU GHRDQMWAVWHEFORODUQ~PHUR GH SR]RV QHFHVDULRYV
JHQHUDFLYQ GH HOHFWULFLGDG

+LVWR UGHY BUHGRIOOMR HRIRWIGODPLFD HQ &RVWD S5LFI

(Q XQ JUXSR GH HIDPHUR@NVGIHQIO®INV SRU PHGLR GH XOQ
UHFRQRFLPLHQWR LGHQWLILFDQ GLIHUHQWHYV iUHDV GH LQ

XELFDQGR ORV VHRWRUHV R/ G RAEMVOBQERI GD 6 0 HRL
9ROFIQLFD GH *XWDM\BRIMWIKRMBRUWDLE@WH HQ HO QRURHVW
FRQIRUP®WBED HGLILFLRV YROFIQLFRVGHGPRPBRYWHLQ@DDQB HY
&DFDR 5LQFyQ 6DH)WD ODHMD OLUDVYRQUWHYXRDBEORMWWRD
UQLPEUEGMVQWD S5RRVDVLWXLGD SRU URFDV VLOtFHDV TXH VH H[W
YROFDQHV KDVWDQ®D3BRWWPRGHQJ2FpD

$QWH OD FUL\WXQ B®@BGIHW DKBR V \ HO ,&( UHDFFLRQD |
HVWXGLRV GHQWRFRBORREUARAMPWWPRVFRHREY RWRHY PiV SURPHWH(
VHOHFALBRDGRY H[SHUWRYV GH ODV 1DFKRQHWY B QISGWHRVYLRPDW B



(VWDGR GHO $UWH

GH NPQFOX\y OD H[SORUDFLYQ EiVLFD VXSHUILFLDO PH
JHRTXtPLFRV \ JHRIt\DLOF BWUDRMUW DFIRAR) GH XQD VHULH GH SR]F

VH SUHVHQWY HO LIQORGPB @i FSULHID FAHWREW RRQWUQ~D FRQ
ODV LQYHVWLJDFLRQHV \ HQ VH UHFRPLHQGD SHUIRUDU
YROFiQ GLHW\DY,BQ

(QWUH \ VH GHVDUUROOD XQ HVWXGLR GH UHFRQRFLP
GH FXDQWLILFDU HO SRWHQFLDO JHRWpUPLFR \ GHWHUPLQDU
GH UHFXUVRV \ UHVHUYDVWVHXW\LICHRDN E@H \D SO UMD BILY QUFHWQIWW L F
FODVLILFDWRY GUHBVHIH LQWHERWHN YHLDOWIHRW p&PLFR GH

&DPSR *HRWpUPLFR OLUDYDOOHYV

(QWUH \ VH SHUIRUDURQ ORV SULPHURWRWMUHLBR]RV S
OLUDYDOOHV LQWHUFHSWDQGR XQ UHVHUYRULR JHRWPpPUPLFF
L& ( (QWUH \ VH SHUIRUDQ SR]JRV PiV (Q F
UHFROHFWDGRY VH JHQHUD HO LQIRUWHE GHIRMDFWPLEADD LR B (
DO (Q VH LQLFLD XQD QXHYD HWDSD GH SHUIRUDFLyYQ S
HQ FRQ OD LQDXJXUDFLYQ GHHOOQ SWRW WD PHILRD B HO/HHV ©
XQD XQLGDGIGHHGHMFDUJDIRPMW PRAHIROEBGYVWHPD (Q DJRVWR
LQLFLD OD SURGXFFLYQ GH OB VHIXIGPDUQRGBBOGH FRPLH
JHQHUDU HODOSQLG@EAFLHMEUHVE LQDXJXUD ODOBQLGDG GH
SDUD XQ WRVODHDOBHQLHUL

&DPSR *HRWpUPLFR /DV 3DLODV

(Q HO iUHD GH /DV 3DLOPNU RBWH\HS XWX GE R VO R@HBUIRGRY HHQ H O
FXDO VH SHUIRUDURQ 'HERIJRF G SEWEHIQHFQWOG JHRWpPUPLFR SU
HQ ODV GRV GpFDQGB VORI KHQMWRNVIWROYJLFRYV JHRItVLFRV \
IRUPD LQWHUPLWHQWH DFRPSDXDGR GH XQD VHIJXQGD HWDS
\ HQ OD FXDO VH SHUIRUDURQ ((SRIRRWRIGHOROLQBO ,&( GF
UHWRRKOHV BI@GHHRXIQRUR\HFWHRQIHEWPHBLER /DV 3DLODV GDQG
HVWXGLRYVY GH IDFWLELOLGDG FXOPLQDQGR FRQ OD SHUIRL
UHVXOWDGR WUHV SR]JRV SURGXFWRUHV FRUUREREDQ@RQ OD
WHPSHUDWXUDV GHO RUGHQ GH & DSWR SDUD OD SU
*HRWKHUP([Q PD\R GHO GLR L@GUH O® B IGPHMIIDUHWOGSGR GH
JHRWpUPLFR /"8 BD/IXRBGWKXFFLYQ FRPHUFLDOFRQLRLWHHQ HO



(VWDGR GHO $UWH

EUXWRWXDOPHQWH VH HVWi HQ HWD STHREGHRWAP FAGy GE® I DQ WGRO O
LQOWD XQD VHIJXQGD KQLGDG GH  O0:

=RQBIRWpPDBRELQTXHQ

8QR GH ORV VHFWRUHV FRQ SRWHQFLDO JHRMFRIPRFIRP GH @AW R \
UHDOL]DGRYV HWRRQR 6L &% FERIPGRT ¥ HIR F DACD]®GQR M RW Fi G H O
5LQFYyQ GH /QBEHUHMD*XDQDF®FWB QRURHVWH GH 6DQ -RVp F
5LFDLJ (QHDYWIUBD H[SORUDFLYQ VH SR FYDM@R GpFDGDV \
HMHFXVWIDEP MRV GH IRUPDODQMWHRKBLWH®BHE UHDOL]DGR HVW
JHRTXRRUMRRVLFPHUIRUDFLRQHV GHIR|EQBUGBGHY FRIQUFDQDV
P

IDMHUFRBRHVUHDOLRDUBRAUHAGRY GHO D VH FRQVWU)
3*% \ 3*% GH IRUPD YHUWLFDO HQ HVH PRPHQWR ORV U
DXQFOH3*% QWHUFHSWR XQ UHVHUYRULR JHRW pf@PIRARR FRQ W
YDORUHV GHFBEHYR®Q GH 10 XMRR WVSRIW B DWRB QG LIBRWRYHFKDU |
PHGLD Q\ODRX@MD® GH FR®GHWBE LM WHFRQ XQD SURIXQGLGD (
P DOFDQJ]y XQD WHPSHUDWXUD Pi[LPD GH f& \ DFHSWy
SHUIRWDHFX{EQ Fy IXHUD GHO iUHD GHO UHVHUYRULR GH DOWD
D UHDQDOL]DU OD LQIRUPDFLYQ H[LVWHQWH \ SODQWHDU PiV
FRQ OD GHILQLFLYQ GH QXHYRV REMHWLYRV BWRBWHWRUDFL)
FDPSDxD GH SHERRVNFHWXYQEPBHFFLRQDO ORV SR]RV 3*% \ 3*
UHVXOWDGRYV FDPELOR RQ HH & CSBUREPBWD®RHIO SULPHU VHPHVW
HO LQLGHY BUGIRODPB R JHRW pUP L FIRM BoRWADD THH QW HF X U VR
JHRWpPUPLFR SDUD LQVWDODWOD SULPHUD XQLGDG GH O0:

3RU FRQVIDIXLGIDOWR\ &RVWD 5LFDOFXH@WRW pRPQFRY LQVWDOI
GLVWARMEXKIQ GRV FDPSRVO:HWDYEDQOBV:H 1R REVWDQWH SDU]I
HO OD VHJIJXQGD XQLGDG GH /DV 3DLOMD\SGUHEHEBYVWDVHIWQHQ
SURJUDPDGR LQDXJXUDU OD SULPHUD XQLHBDGYGWWAHRPWL RIRXMH
OR FXDO OD BPDOHJERM @/DRINVILLADO F REHVRDWPpIUPRB RV



SHVXOWDG

ORGHOROFDQRIWUKRKRWXUDO GHO iUHD GH HVWXG

(O HYWXGLR FRQVLVWH HQ XQ OHYDQWDPLHQWR JHROYJLFR
XQLGDGHVHYROWEDMRUIILFDG/LWWHIVMEX K EWX UBDY ORV DOUHGHG
5LQFYyQ GH OD 9LHMD HQ EXVFD GH REWHQHU OD PD\RU FRP
FRQ OD HYROXWHYW YRIOAHD QRO iUHD D6 B FkaUHHD/W HEH @ HO B R PLSFOAH
FRQ HO DQiIiOLVUVYSGEIR\W SHOUWRNDYV REWHQLGRYV GH SHUIRUDFLR
OD HVW UDGHRWDH DA DMNVR QB YG L R RpWUSHIDHVWDEOHFHU HO RU(
FURQRHVWUDWLJUiIILFR 3DUDOHODPHQWH VH LGHQWLILFDC
VA @RUHY UHPRWRYVY GXUDQWH HBFWODED¥YRQWDB PEB RS VGH
HVWUXFWXUDOHYVY GLVWULEXFLYQ GH PDQLIHVWDFLRQHYV WHU
OD UHLQWHUSUHWDFLYQ GH GDWRV JUDYLPpWRN.ARVPLARVD Qi
LQGXFLGRV \ QDWXUDOHYV

(VWUDWLJUDItD

TUDEDMRWS8ODMOLRGH PDQHUD HMWHWDDWIDIGD 10D &R MHADMIR iUH

=DPRUD HWHH@WLQJ DOIJXQFODOQPHXIDFORY GH DFWLYLGDG TX
OD LQVWDXUDFLYQ GH HGLILFLRV YROFIQLFRV \ SRVWHULRU
KDQ OOHYDGR D FDER FHUFD GHO HMH YROFIQLFR DFWXDO
IRUPDFLIO@QHEHWD ,1QDPEDQWDISRVYQ HVWHWVWBRBEHRVR GH OD
HvwuDwLJUDItD JHQHUDO HVWDEOHFLGD SRU DXWRUHV DQW|
GH ORV UHVXOWDGRN MR WH (ALGPFR\R G HEEIHRRID GH WILYD 8 R W
Q~RO/HSHUIRUD FQRKWW DVVWH\FREQ DEGILVWULEXFLYQ HVSDFLDO \
ORV SURGXFWRYV UHODFLRQDGRVY FRQ OD HYROXFLYQ YROFif
JRUPDFLYQ /LEHULD HV OD SULQFLSDO XQLGDG HVWUDWLJUIII
OD IRUPDFLYQ GH XQBHRIQ®HUDX IORUIRTPDRROMRH GRBRUHIHUHQF|
FRQVLJISIDHIPWIBD FEIDVAMDLWB RO Q GH ODV URFDV



5HVXOWDGRYV

HQ HO iUHD ®H HWWH)O®IYR VH KDQ REABWGERX L HQRAWRS H Q
FURQROWIUERQ\ RVWUPDFLYQ /LEHULD

SQLGBYRUPDFLYQ /LEHULD

(VWD XQLGDG HVWUD W)IJUD \DFD H/GGHRQ® B H G UREDU P AR & 13 D UBAH-
GHO iUHD GH HVWXGLR ,QFOX\H HY HWXLEB@W XYL E DG/HD® BO\W
6XSHOLRBHQR OHODBRUD HW DO®OMWLDO IXHUWHPHQWH D(
KLGURWHU PROPH®RV S RU PRHGHQNVEDVMUXHVDYV \EOMWHDWDOV JL
YROFDQLVOOLWVIAIFDOGDXQRV GHSYyVLWRV SLURFODPWQMRR/ PH
YROFDQR VHABVMWHDQWRBUR\DFLGR GHSRRUAD GUXSERUSBIXQWBHW
PDWHULDOHY TXH D QLYHO UHJLRQDO FRQVWLWX\H HO YR
SULQFLSDOPHQWH FRPSXHVWR SRU IOXMRY GH ODYDV DQGH\
LOQWUXLGRYVY SRU GLTXHV GH FUD GiFrRIBUBDQREBLVRWILW RFR WY Q /HHI(
.XVVPDXO (RWDH OJRIKDs RU@ D G H/ IHY/ W R BKR YR G R
LGHQW HIQFFBHAR R U D F LRMAHS/R GIHHRW pUPLRR 3/ DAMRQDXQDHNVN SHV RU
Pi[LPR GH HG®P 3*3VLQ O BIOFFWDWQ]DYLYX EDVH

/D XQLGDG HVW URDUNPIDIRL Y IQF DL B WIL D* B R § RV E4D-HBDAFFRDAID

OD PD\RU SDUWH GH OD ®&BQNWD5RR[MAHYEARDGEWGH OD ED
DFWXDOHV HGLILF LRV PRVOFDQG AR VR K'P BARE ZBFR FIGRR |RU P D
GLVFRUGD@WHR BRFLY QR/Q EEFDMH HQ OD HVWUDWIXIZP ItD GH
SUHVHQWD XQ HVSHVRU Pi[LPR FDPSR FHRAWPUPLFH@HDD/ 3DLO
GRQGH VX WHFKR X®DHOGXMDMYKR SURPHGLR GH PVQP
VHFWRU GHHORMVLAXRQ Pi[LPR SHUIRUDGR HV GH P 3*%
VX EDVH SXHV HO WHFKR VA ORPROL]BHVSHMWRRY OD HGDG
LQWHHWSD XQ SHULRGR GH GHSRVLWDFLYQ TXH DEDUFD GH
FDUDFWHUtVWLFDV OLWROYJLFDV GH OBV RORFM@IMBIRW D QW H
XQLGO®HVQR IXHURQY GIQVWVQHXBIE EGLERX PRGN GR XL G
LJQLPEULWDV yGH DRRPIB\RIWLIFAD GDWD GIR) HIY W H XQU B BIEM R
*yQJRUD IRWMRGD SRBRRMALWBDWYHFKRVDY FRQ SUHVHQFLD GH
® HGDG UDGLRPpWULFD REWHQLGD HV)BHPDFL'YQ $0BiQW® U
GHVFULWD SRU .HPSWHU ODYDV GH FRPSRVLFLYyQ GDFt
VRO GIREBVWUXFWXBRV I IGAFFRMARQDOPHQWH VH SUHVHQWDQ
SLURFOiIVWLFRV SRFR FRQVRO L®MNIRMIXYHGR B HRMW RV “ODF XV
ODIXH REWHQLGD SRU &BQUGD/G BEQMILWD SRU 'NRQLQJ
SLURFODVWRY GH D P GHVIBWSHBPRODVFRPRPHPRPHUDFLR
FULVWDOHV GH SODJLKRR D [5\AD KWHDQUHE R GRAFHD] GFEHDDJALVH Q W R V



5HVXOWDGRYV

)LIXUD ODSD JHROyYJLFR VLPSOLILFDGR GHO iUHD GH HVWXG
.HPSWHU =DPRUD HW DO \ HVWD LQYHVWLJDFLYQ



5HVXOWDGRYV

J)LIXUD &ROXPQD HVWUDWLJUIILFD JHQHUDO FRQ HGDGHV UD
EDVDGD HQ FRUUHODF|IRdG®PW pUFPRJRDY BRIULQTXHQ FDPSR JHRW
\ GDWRV GH DIORUDPLHQWRYV



5HVXOWDGRYV

7TDEOD(GDGHV UDGLRPpWWILBEY GH HRWXG IGRH

&yGLJR /[LWRORJtD S8ELFDFLYQ IDWLWXO®RQIJLWX@GHUDOHYV D@ma@RDPD GRAVIHUHQFLD

36/ JOXMR SLURFOiIVWXHRWV DEIDFtWUEMRI JD f .IHOGHVSDWR “ (Q HVYWH WUDEDMR
&*2 'DFLWD ULFD HC &HUUR *yQJR f f S3ODJLRFODVD “ (Q HVYWH WUDEDMR
E* V 'DFLWD &DEX\DO f 1 f 1 “"9LGULR “ *XLOORW HW DO

3ODJLRFODVD

E* 2 ,JOQLPEULWD SLMLMH f 1 f 1 9LGULR “ *XLOORW HW DO
S3ODJLRFODVD
ELRWLWD

E* $ ,JQLPEULWH 6DOLWUDO %DJDHMHV f ¢ ~9LGULR “ *XLOORW HW DO

3ODJLRFODVD

&X +RUQEOHQGH G &HUUR 6DQ 5 f ¢ f 1 : “ %HOORQ 7RXUQRQ
6-/ JOXMIRURFOIVWLFBRY QULROIM LFR f f IHOGHVSDWR “ (Q HYWH WUDEDMR
&65 'DFLWD ULFD HC &HUUR 6DQ 5 % 1 7 1 . IHOGHVSDW! “ (Q HYWH WUDEDMR
&69 'DFLWD ULFD HQ &RUQR BOWQ{IFHQWH 0z T ° IHOGHVSDWR “ (Q HYWH WUDEDMR
&)2 'DFLWD ULFD HC &HUWRRWXQD VA | 7 1 . IHOGHVSDW! “ (Q HYWH WUDEDMR
&+2 'DFLWD ULFD HC & HUUR +RUQLO@DY VA | IHOGHVSDWR “ (Q HYWH WUDEDMR
&9 " &XHVWD 'LDE f f° f 1  PDWUL] “ &DUU HW DO

&&' 'DFLWD ULFD HQ &RUQRRM®HQEDXOMHY 2 ¥ ~30DJLRFODVD “ (Q HYWH WUDEDMR
&*2 'DFLWD ULFD HC &HUUR *YyQJR 2z 1 2z 1 IHOGHVSDW| “ (Q HYWH WUDEDMR

$PEHU AXHEUDGRGH f T ~ f 1 & “ OHOVRQ




5HVXOWDGRYV

JRUPDFLYQ /LEHULD

'H DFXHUGR D OD HIWHQVLYQ YROXPHQ IDFLHV \ YDULDFLYQ
~QLFD XQLGDG TXH SXHGH VHU HVWUDWLJUiIILFDPHQWH FRUUH
FDOGpULFR B HBWRBXR GLYHUVRV DXWRUHV &KLHVD .HF
DO '"HHULQJ HW DO KDQ HVWXGLDGR HVWD LJQLPEU
HUXSFLYyQ FDOGpULFD QDGLH KD HVWDEOHFLGRQOQ B DFRIRGJHIUHID D
H@DUWLFXODU

IRV UHVX®NDO GRMEDMR GH FDPSR PXHVWUDQ TXH OD )RUPD
UDGLDOPHQWH DOUHGHGRU GHO IODQFR VXURHVWH GHO YROFI
HQ OD YHEWLHQWH 3HYWHIQRREIRH YRQD VXSHUILFLHVWRWDO Gt¢t
HIWLHQGH GHRODWWD %UMPIXD HRVRRWUMYV TXH RVFLOD GH D
7/DPELpQ H[LVWHQ DIORUDPLHQWRY DLVODGRV HQ OD YHUWLHQ

P @ ORRTRV GH %RULQTXHQ HVWD IRUPDFLYQ WLHQH HVSHVR
PLHQWUDYVY TXH DO VXUHVWH HQ HO iUHD FRUUHVSRQGLHQWH
Pi[LPR HV GH P HQ HO SR]R 3*3 )LJ 7TDEOD

7TDEOD(VSHVRUHV GH OD )RUPDFLYQ /LEHULODPH3L BMRAIDp OB IVFE
%RULQMCHED\IPSR JURWBDPEPOBK

3R]R &RWD LQLFLBRBWD ILQDO/SHVRU 8ELFDFUyQ
PV QP PV QP P

* 0,

37% =RQD

3% 1G !

*HRWpURLFD
%RULQTXHQ

3*%
3*%

3%U 1G

3%U 1G

3%U 1G

3%U 1G

3*3 &DPSR
3*3 *HRWpUPVYFR
3*3 3DLODY

3*3
33

/ID )RUPDFLYQ /LEHULD V€ F X X BRHFHHIMWAUDO BEXYIHURGEBRIV F D t G D

FHQL]|QLYHROMHWDSLOOL DFUROHDPGRY XYHAXSEHHBRU WRWDO HQWI
FRQ XQD GLVWUUPRBXYY WHHIHSYVLWR EBRDEQWBADXIMR PDVL
FRUUHVSRQGH FRQ OD LJQLPEULWD GHG/DEtHWIRD t\W&RRN LVIWBD H
SyPH] FRQ X@UEVWDOHV \ IUBURKEWRD/OCHVVWFRVGHRYLYDGRV C



5HVXOWDGRYV

$IJXDFDWH \ b DRIDFHYRER@OVDQLFDYV LQPHUVRV HQ XQD DEXQ
FHQL]D FRQVWLWXLGD SFU LYY DRHYWRN SODYLBEQRVDYV FXDU]
HVSRUIGLFRV DQItEROBNDWXLBSQDRFHIRVAVD HWW\WD D L LQMPHEWQD P |
HVWUDWLILFDGD KHFKR TXH UHIOHMD OD VXSHUSRVLFLYQ GH |
ULFRV HQ OtWLFRV FRQ FODVWRV VREUH P GH GLiPHWUR $¢
HVWUDWGH FPLYXQ0RBHBMSY/ UWRY GH FDtGD \ VXUJH HQ OD S|
LJQLPEULWD /LEHULD TXH QR KD VLGR LGHQWLILFDGD HQ OD
VXEVHFXHQWH HURVLYQ /RV GHSYVLWRV GH OD )RUPDFLYQ /LEF
OXJDUHMHBPRHQWH GH WRQDOLGDG URML]D D URVDGD (Q DOJX
HVWi LQWUXLGD SRU URFDV DQGHVtWLFDV TXH VH KDQ DVRFLD
FRQ HO YROFIQ 5LQFYyQ GH OD 9LHMD &R®WDHM BIQ XQD BVWDR
XQD HGDG GHIDFLQ HPE@WHRRYV UIi$VUXIRE VGRVY.GRV FRPR SDUWH
WHVLV DVLJQDQ “XQD GDIFDE GO FXDO FRUUHVSRQGH D XQ GDW
UHODFLYQ HVWUDW LOWIV LK G DREHAH H YLDVENDHHQWERW WD G Bl LD V) IWIR F D

SRVVWUPDFLYQ /LEHULD

(Q HVWD XQQEOWRBARN PDWHRWOAM QHNRY DIORUDQWHY HQ HO i
RULBIRMRVWHULRU D OD GHSRVLWDFERQVAHGROGERW PDEHY G HLE
GRPRV GDFtWLFRV )RUPDVFHFRHRFLDW 'XIOFRIFOiVWLFDV FRQ L«
VHGLPHQWRY ODFXVWUHV \ HSLFOOXWMRRRGH)RDNDF GYH) FRMBIRC
DQGHViIWQER VBIWLIFORVLFDV UHYROERQREGPRD BRMINVFLGRXUDQWH (
LQVWDXUDFLYQ GHO YROFD@WDQEBQEBRQOD PHAWMBE GRV XQLG
XELFDGDV IXHUD GHO iUHD GH HVWXGLR IXHURQ PDSHDGDV FR
UHJLRQDO ORV 3URGXHBRVERH IOXMBRWSHURFOiIVWLFRV \ ODYD
GHO 9ROFiQ &DFR ODYDV DQGHVtWLFDV \ GHEULV DYDOQDFKH

/D YRUPDFLYQ &DxXxDV 'XOFHV LQFOX\H XQ JUXSR GH VLHWH ¢
SODJLRFODVDVHKEBHQEOHQRD RUWRSLUR[HQRV WUD]DV GH EL
SRUILUtWLFD D JORPHUR SRUILUtWLFDOIGMRY L WIUALL OPLGY FIRE |
VLGR GHVF U LRWD @ RUR HOWH B\WHR i 8 H DX G b RAWV BVDORBRDWPR W QML RV G |

$XQTXH HVWRV GRPRV IXHURQ L'QLFDDOPHQW® &EDWDGRYV I

%HOD 7RXUQRXHYDWDFLRQHW DEGHDBRESMHQLGDYV GXUDQW!|
GHVDUUROOR GRRIWDVH HY \WRGSOR TRARNWE BO SINWIRGR TXH Y

KDVWDD PiV FRQVLVWHQWHY FRQ OD HVWUDWLJUDItD UHO
OD )RUPDFLYQ /LEHULD



5HVXOWDGRYV

/D )RUPDFLYBPSWHWFRQVLVWH HQ /KEHWILRRW\G G HFDtGD ULFRV

\ TORW SLURFQGH WIRFR\WRV LFLYIQQ VBB EFBOEIGHRVS RUIGLFRY GHSYyV

HSLF@®WWEKVWQHVHQRU GFIDYQDWL B QR GKVHWBRYRU RVFLOD GH F
D P 3*3Q HO FDPSR /DHFDNODPLERBH P 3 9% %

H@®D ]JRQD JHRRWYPUPIK¥PQ \ (VWD XRUGDBESADIDAED SHUtRGR

HVWLPDGR HQWUHD 0D

JLQDOPHQWH ORV 'HSYyVLWRV GHO YROFIQ 5LQFYyQ GH OD 9LHMI
GLVFRQWLQXD SERQBHYBSAPIEGWH D IOXMRYV GH GRQDW IEGIHRRP S|
DEXQGDQWHY IHQRFULVWDOHY GH SODPH®RYDRDW R SHLQ RHIMARY
RSDRREDVIOWLFR TXH VH GLIHUHQFLDQ SRU VX FRQWDN®IDGR GH

P 3*% 6X HGDG RVFLODOBH&DUU HW DO DO SUHVH
GHSYVLWRV SLURFOiIVWLFRYV “ DxRV $ 3 OHOVRQ \
HQ OD SDUWH VXSHULRU GH HVWD VHFXHQFLD

*HRORJtD (VWUXFWXUDO

3DUD LGHQWLILFDU ODV FDUDFWHUtVWLFDV GH ODV SULQFLSD(
IUHD GH LQWHUpV VH UHDOL]y XQ DQiOLVLV SRU PHGLR GH VH
SULQFLSDOHYV OLQHDPLHQWR®Q PRUIRY GH FRW IGAKHEGDUHDD QDWX
VH OOHYy D FDER XQ HVWXQXRM WHWRKFS\OHMHR WK FRE® SHRO D C
GLVWULEXFLYQ HVSDFLDO GH PDQLIHVWDFLRQHWWWRM WOQHY D
HOHPHQWRYV IMREAQL EXGERBRNY GH OD H[LVWHQFLD \ ORFDOL]DFLYQ
3PH DQG &RVIJURYHIGVVRXGPX

6HQVRUHY 5HPRWRYV

3DUD UHMNOMW BBILR&®RY UDVJRV PRUIRW HHFRSYGHNOR V POR BIQR G Bl O
SODWDIRUGG $VWIBULQFLSDOPHQWH ODV EDQGDV GHO YLVLI
UHVROXFLYQ GHGHOPPR&SMHOWHGH HOMYBROWRY LG RW\DWRPEUHDG |
$PpULFD AFFHR@WU@ID UHVROXFLYQ HVSDFLDO GH P REWHQLGD -
HQLOpV GH 6KXWWOHOLNYEFEDRQ’RGERIVESEURBR BEKMERQDALVLYV
PiV H[KDXMWHWXWRROLRWUDItDV DpUHDV DQDOyYJLFDV SDQFURPIWL
HVFDOD IRWRJUDItDV GLJLWDOHYV HgVHRRIOEUW yWH U 8 D GXHU
LPDJFHOIS\GSFRQ UHVROXFLYQ GKQ('P BHXOHUDGRUB\WBWY RLYHO
FDGD GHP ORV PDSDVHN¥VR®S®IUIILFRWHO ,QVWLWXWR *HRJUIILFR
S5LFCO DQiOLVLV G HYMLAQ A MERDULD BXDWUR VLVWHPDV SULQFLS
1(6: 1:6( B\ (



5HVXOWDGRYV

(O VLV WHBLRDQQAROX\H5GBWGH )LDIHFWD ORV PDFL]RV YROF
5LQFYyQ GH6MDWIDHMDUtD \/RYUDYOFHWHEH D O J XK)\RW DU GR\U I REILLYHDQ
SULQFLSDOPHQWH HQ ORV YDOOHV TXH GLYLGHQ ORV PDFL]R\
JLEHULD \ THQRBICR FLRQD@®EHE@WID WUD]D /5 VH PDSHy LQWH:
KLGURWMDERBQGR HQFRQWUDGR KDPDDDVX O B ROPIRRML 8Hy (R
GDFtWSHDWHQHFLHQWHY D OD )RIWPDFLYGREDKDYD' XNHAHND /5
HQFXHQWAFPR J)RUWXQD D TXMDPELpQ SHUWHQHFH D OD )RUP
'XOFBVOR ODBVIRDA&BY QPR PDQLIHVWDRKORQHYHWAUPQWRVS5 H
HO GH PD\RU HQYHU[XEGE@DLPXWPSURPHGLR/H K[NMGH) @H
FHURIBGHDD FRVWD SDFtILFD KDVWD ®D ¥ LVROGER GHH® \GH W R U
OD 96BWD 0DELPRGHREGLILFLR YRORQABBIRWH SODQR GH GHELC
KDQ HP&RODGFOPHRYGLVWBEWRRGRVRBDHMR “ 0D RUQLOODYV

“ 0D ®DxDV 'XOFHVO D VXJLULHQGR VX QD@ YWD WHPDW HF
1(6: D QLYHQLORFDUOHVHQAWBDPGHY®R\HO // KDPWRIBAHQFLD
GH HVWH JUXSR GH OLQDPRHQMW®RW DWH YIS GHPOLBDHMUYQ GH GU |
SUHVHQFLD GH PDQLIHVWDPBIR GEBWRVY UG D CPHRW HRD R XAD VEUHID] F U |
5LQFYyQ GH /D 9LHMD VXJLHUH HVWDU DIHFWDGR SRU HO OLQHD

(OLWWHPB(HY PHQRVY SURPLQHQWH D HVFDOD UHJLRQDO VH GL
/5 \ /5 )LJ /DV WUuD]DV /5 LWDGHOLPRUGH VXU OD PHVHWD ,J
5RvD (O H[WUHPR VXUHVWH GHO /5 KD VLGR LGHQWLILFDGR

*HROYyJLFR GH &RVWD 5LFD '"HQ\HU $OYDUDGR (Q OD
OLQHDPLHOMSD UG DIR¥FLRY YROFIQLFRYV 5LQFYyQ GH OD 9LHMD \
GHO QRUWHS GFD & RIWWX QD | GIHOMPRYHYDRWEB TDOW XUD NP GH
HIWLHQGH SRU XQD ORQJLWXG DSUR[LPDGD GH NP $VWRU

SRORQJDFLYQ GHO JUDEHQ GH 1LFDUDJXD \ ORQWHUR HW DO

QLYHO ORFDO VH KD PDUFDGR OD WUD]D // DO VXU GHO FDPSF

VX HIHFWR HQ ORV UtRV 1HJUR \ & RORBDBRHGWR &8 Q H BIXRRR/F R DT
fILIV \

(OLWWHBBVIELHQ GHILQLGR @H QIGHHDVUHJAWR QDOQHDPLHQWRYV S
/5 DO /5 )LJ SUHYHQWD XQ D]LPXWEURRALR G GH N
D UWHVE@HHQHD PXHGMW®W LI LFDG®DARFERIUHU HW O /5 VH

REVHUYD DO QRUWH FRURF QGRVBHA HGWUHLPBER HFRRAWFDQVUDYHV D (
YROFiQ OLUDYDOOHV WLHQH XQD ORQJLWXGSEBHWDRFLHM\GHO
VLVWHPD PD\RU GHVBRUWHQJIXHQL 60 Q HPIPWHMGRR$RU ORV FDX
GHO UtR &RORUDGR \ OB @QDNEUDIEIH]XMHFWYQERD RDWLGR
SHUIRUDFLRQHY GLUHFFLRQDOHD\RSDHGVIDREWDRDNDEHDORY SR VR



5HVXOWDGRYV

3*3 /RV GHPiV OLQHDPLHQWRYV [/ [ \[] VH HYLGHQFLDQ
UtRV GRPRV \ SUHVHQFLD GH)EDQLIHVWDFLRQHVY WHUPDOHYV

)LIXUD &DUDFWHWRVWICRDOVYFDYVY PiV UHOHYDQWHY D QLYHO UH.
YROFIQLFRYV 5LQEGQ @MDO@D 9tBEMOLUDYDOOHV \ |RQDV DG\DFHQYV
&DFDR 9 & 2URVt 9 2 SLQFYyQ GH OD 9LHMD 9 5 9 6DQW|
90 OHVHWD ,JQLPEUtWLFD 6DQWD 5RVD VLVWHPDYVY GH OLQH
OtPLWH WRSRJUIILFR GH OD FDOGHUD GH *XD\DER
(OLWWHPLRQFOXOH QRMPLHQWRY GHVGH /5 KDVWD /5 )LJ
SURPHGLR GH HQWN ¥YODUEDAH HQ ORV HGLILFLRAODRWBIQLFRYV
obutDb \ OLUDYDOOHV (Q OD SDUWH DOWD GHO YROFIQ 5LQFyQ

GHVOL]DIHAHHQUWKED DO FRODSVDU SDRWAD Q HXD H/GHIIR A QRV R RBOHOC



5HVXOWDGRYV

/D WUD]D GHO /5 LQLFLD DO ( FRQ XQ FUIWHU GHO YROFIiQ 6D
GHO UtR 6DOLWUDO HQ HO FXDO DIORUDQ PDQLIHVWDFLRQHYV
HO 'RPR )RBW)XARPRV 6DQ 5RTXH \ +WBQRLRO® BV FMXFRQ@HXQD T
'RV 4XHEHUDGONBOLBEQO OLQHDPLNEWEVHUYD D QLYHO ORFDO
DSUHFLD GHVGH HO GRPR 6DQ 9LFHQWH SDIMILERR QVSIRUXDR'G KGR
DO VXU GHO GRQR 6DQ Y6iRT GH O\ $TRUWHDMHD EWUR OLQHDPLHC
LGHQWLILFYy DO QRUWH GHO iUHD GH HVWXGLR LQLFLDQGR GH\
GH f GH YDULRV FDXFHV GH UtRV ORFDOL]DGRV HQ HO IODQFI

IRV OLQHBPLMQWRAS VH XELFDQ HQ ORV YROFDQHV 2UF
UHVSHFWLYDPHQWH

3RU RWUBDHSBEWHUYD OD SUHVHQWHIP SGH O WKWDR/O B M OF RQ G H Q
UHODFLRQDGDV FRQ DOJ~Q OLQHD P LHRRWR HAHE BOIRWHFRF¥R YQGE
/IDBDLODV FRQ HO ORHXHFDP GCHH@WRBHERGQD VL QW HUVHFFLYQ GH OLQ}
/IS5 /5 /I /I HQ %RULQTXHQ FRQ ORY/OLHIERRHIDVOR W UD O

/IS /I I/ TXHEUDGDSHPM) GD SDUWH DOWD GHO ¥%“ROFiQ 5LQ
6DQWD 0DUtD ORV FUIWHUHV VH DSUBPLBIQWRRHABDGRY D OD W
HQ LQOWHUFHSPLRQHV/5/5

'DWRV GH FDPSR

(Q FRQWUDVWH FRQ OD FPRWIRMDHEEHQUERMOPHFAIQDMRBRU PHC(
VHQVRUHV UHPRWRYV GRV F®P\S R W R § WIDFOW R VHDGIHEH G RV HF L HQ \
ORV SURGXFWRV JHQHUDGRYV SRU OD DFWLY *GD® WH O PDtOL]R
TXH FXEU DY WHBD®H® iUHD GH LQWHUpPV D X GIRER DWXXQ DX ¥ I INHHV
TXH WLHQGHQ D RFXOWDU ODV HHQYLBODFQRY BGHIF \WMRIFHWX U/RK
HVWUXFWXUDOHYV LGHQWLILFDGRYV FRUUHVSIRQEKQMBEWRYtIDOO
VXEYHUWLFDOMRIQRBEHUWRGBVPHGWLEHQWLILFY QH@DNVUXHEW XUD
PHGH® UXPER iQJXOR GH EX]DURHLODIMLR R FRDIQFGRIGIWR DEDQ PD
GLVFRQWLQXLGDGHV HVWUDWLJUilLFDYH BIM)L ARE DX BR RYRRRVH
HQ ORV SODQRV GH IDOOD

/IRV VLVWHPDV GH IUID WX UD6&/( RUHE R WMDIEROHOFORRWDGRV \ ODY
DQGHVEWMIOFBRORFHQR HQ ORV FXDOHV1I6DV(IVBRWPHP®RVFRQ |
DEXQGDQWHWXIHIQFLDV GRBO HOY/IVRBKPRRY SLURFOIVWHFBN \ ODF’
JRUPDFLYQ BUWWDWMDFWXUDV PXHVWUDQ RUWLHQWDFIHQPNQRUHIHU
SURSRUFLIBYQ\ 16 (Q HO UtR 7L]DWHK: I1BDPRRUPY 1JYUDYHQ FRQ
GHVIP@DHQWR GHO RUGHQ GH OD PT XMHEU@UAD D RIVEPXRF lH@Q 3LWDO
FRUWDGD SRU XQD 6 DRIRGD DEHWHECIH BPL HQW® ‘GWHKSWRI P JIDFHYV



5HVXOWDGRYV

GHELGR DO DPSOLR UDQJR GH HGDRD TRY DEDILEMQCY ® B GHRE DV
GODVDFWXUDV RREWULEQWDEL\ ( LIV \

JLIXUD3ULQFLSDOHYVY OLQHDPLHQWRY PRUIROYJLFRV GDWRYV G
PDQLIHVWDFLRQHYV WWHJAHD 6BV L HXQRPADH) RODALHQWHY WHUPDOHYV
ly'VLOHV \ FUIWHUHY GHO iUHD GH HVWXGLR 9ROFiIQ 5LQFyQ GH
3DLODV &*3 =RQD JHRWPpPUPLFD %YRULQTXHQ =*%

/IRV GLDJUDPDV GH URVDV VLPHFrWRQLERV GBWBRNTERHIFPHDWERQ GDO/
IUHD GH HVWXGLR \ DOUHGHGRUHYVY GRV GLUHBELRQHY SUHGRP
TXH VH FRUUHODFLRQDQ FRQ ORV OLQHDPLHm\SBWVAHRUFIIRED yIH |
FRUULPLHQWHRVORHUBBIUSRYV OLRHDPLMQSNRYE6: D OHYRUWH

GHO GRPR FROWUPDQ OD QDWXUDOH® HWOHNWMFQLIRAD GH J% RULC
TXHEUDGD *DWD 6HG UWHEBRHALRID IIRUPDQGR XQ iQJXOR GH XQF
OLQHDPLHQWRU/GH®OFHUUR *yQJRUD KD\ XQD FRUUHVSRQGHQF
ORV OLQHDPLH®@WRY¥ /5 ¢ 1\ // 16 $O0 1( GHO FHUUR *yQJRUI
IUDFWXUDV PHGLGDYVY UHYHODQ OD LQVBXHRQRW B YCHIOCGHRW\Q HD PLH



5HVXOWDGRYV

GE8 FHUUR 6VDH) GLHGIRWDQ BHRBGWIDEGHDR\QRMDORNQWRY // \ HO /
yLIV

*UDYLPHWULD

'"HVGH ILQDOHYV GH OD GpFDGD GHVMHORNQDKRYY O L {THERVADPRDDDQ W K
JUDYLPpWULFDV HQ OD YRO®BIKERWOH G3D 3 BLRDKIBAHDR (

*HRWKHUP([ 3BRU VHU OD JUDYLPHWUtD XQ PpWRGRVHKXH PXHVW
XWLOL]DQ ORV UHVXOWDGRY REWHQLGRYVY HQ HVDV LQYHVWLJCLC
FDUDFWHUtVWKFWMX PBROHRHNVGHQWLILFDGDY HQ HO iUHD GH HVW

(O PDGIDDQRPDOtDV GH %RXXdHMWUHBHLOD H[LVWHQFLD GH XQ PtQ
RVFLOD HQWRH DO FRQ XQDU RRRRRDRDW U LDXHI WBHDH[WLHQGH GHYV
%RULQDXKMD KHO &*3 FRQ RUIORIWNWDWIXyBDRESZID GH VXV DULVWDYV
RULHQWDG@HVGH ODV FHUFDQtDV &HG HAMH BRRWRJ RR O /KR IY HK IRV B C
1( GHVGH HO PLVPR FHUUR KDFLD HO SR]R 3%U \ HO WHUFH
HVWD SHUIRUD&LYy Q+t KEMOWBEHOHUXUHVWH HVWH PtQLPR UHODWL
OLQHDPLHQQWRRY DOUHGHGRUHV GH ORYV OALHHWQWRYD VR THXQH. OKDAL D
VXU HVWi OLPLWDGR SRU XQ JUDGLHQWH JUDYLPpWULFR TXH
P*DOSUREDEOHPHQWH FRPR UHVSXHVWD D ORV FXHUSRV LQW
*YQJIJRUDXxDV 'XGBKWVSRAXHLD HEQRBVIWELHQWH HV PHQRV SURQXC
YDORUH¥D®H HV OLPLWDGR SRUGMHQ GGPEBDPRHGWWD IRUPD WU
FRUUHVSRQGH D OD GLVWULEXFLYQ UHDO GHO FXHUSR GH E
JUDYLPPpI UKHDF LORRUGDRMHIGH ORV GDWRYV GLVSRQLEOHV VRQ HV
HO HIHFWR SRVLWLYR VHD FDXVDGR SRU HEODRRMES OBIMID YRIOFI
KHFIORY SR]RV 33%6 3*% \ 3* 9 RFDOL]DGRV KDFLD HO FHQWU
JUDYURBW GRQGH ORV YDORWHYYD &/ RWQHGIHHIU RRIUGHIDRGHFHY FOCH G L R
JRUPDFLYQ /LEHULD )LJ 7TDEOD TXH WLHQH XQD GH
FLUFXQGDQWHV )LJ 3RU RWUD SDUWH KIHALYLAPWMNMUFHRY W
SHUR PHQRYVY SURQXQFLDGR TXH HO GHVFULWR SUHYLDPHQWH
FRPR XQD HVWUXFWXUD FDOGpULFD 6DQ 9LFHQWH GRQGH VH
, )L



5HVXOWDGRYV

)LIXUDODSD GH OD DQRPOLD JUDYLPHWULFD GH %RXJXHU GHC
GHQVLGDG GH 5 N RPFIQ 5LQFyQ&GBtPDPSIRHMIDRWpUPLFR /DV 3D
=*%+*|RQIHRWpPpUPLFD %YROLQARROHQSWR UHJLRQDO

/RFDOL]D¥LY®FROH

(Q HO DQiIOLVLV HVWUXFWXUDO WDPELpPQ VH FRQAAILZMUNYDGR\OR
FRPR SDUWH GH OD YLJLODQFLD TXH HO ,&( OOHYD D FDER HQ
PHGLR GH OD UHG i VRRYIDMWRROMR FFEHOPRX O FDH BOHIQL T B \

OLUDYDOOHV 26,9%0 6H KDQ DQDOL]DGR HYHQWRV QDWXUD!
UHLQ\HFFLYQ GH IOXLGRV JHRWHXRILKRVSBQWHR]EGN SBURRW GRVY
UHVXOWDGR GLUHFWR GHDO FRRRMWIFRGAHQIV RXGHRPWIK DU XSR HV LQ
GH HVIXHU]JRV HQ HO PHGLR JHQHUDBD®RIBRDFXLQ MWMDDIQMBELBIQMIH
GLYLGLGR ORVY HYHQWRYV VtVPLFRV HQ IDPLOLDV XWLOL]DQGI



5HVXOWDGRYV

/IRVWARRVY FRQ SURIKQRBUBY GRRHVIJRDROQ TXRIY MNiIR QXPHURVRV VH FI
HQ HQMDPEUHY DOUHGHGRU GH&ORNH FHERNUYBIQQ GRAWRRE@NH Q®
SULQFLSDOHYV HQ OD YHFLQGBG3GH\ORGLERRRM @PHOYERWRUHV
PHQRU VHEGANWMDO 1 FRG® IV DRGEIQEFL®\GH ODV WUD]DV //  [RV V
D HYWDV SURIXQGLGDGHY HQ HO &*3 SDUHFHQ HQFRQWUDU XQ
/5 TXH LPSLGH VX SURSDJDFLYQ HUDF ISX HHEH 1F R (VUMD SHRDQ GHU |
HVWUXFWXUDO HQWUH OD GHSUHVLYQ LQGLFDGD SRU HO PtQl
OLHQWUDQWDI XY pUPLFD GH %YRULQTXHQ ORV VLVPRV VH FRQ
ORV DOUHGHGRUSR| B HMAHBOWIFWRQFLBRXY)Y WNR DO HQ(OD
LOQWHUVHFFLYQ GH OBV HVWUXFWXUDV /5

IRV HYHQWRFRDQI\SRLFIRWQ GLGDGHW VEEHBLRHGRUMY R LIXDOHV
SURIXQIH@WWD GRY SRU UHLQ\HFFLyHWRD ¥F3% *B Q8 B Q GWURQD

FRQFHQWUDUVH HQWUH O@Y ADWPBRRFWOWPRW /L QGKXFLGRV SRU U
HQ HO 3*% VH FRQFHOWUDDR®MWKBUYHFFLYQ GH ODV HVWU X
HYLGHQFLDRGRUMNCHOHFW LY D \WMEWRORFDMREQW OD WUD]D GH OD

IRV VLVRRVSBRIXQGLGDGHVVRM)\RHWVMHD DRV NPH SUHVHQWDQ EiV]
UHVXOWDGEREBDN HLQ\HFD @ W HDOORY SRIRWVLGALBROPAOX\HH WL
DO1 KDFLD ODLYyQWBNHEF¥WUXFWXUDV /5 \ /5

(Q DGLALYy@H DIJRVWR GHODWKRQWPDUQYRR XG ORFDO GH IXH L
%XHQRV K BB B NP QRUHMWWH GRLED RO QTXHQ IXHUD GHC
'RV HQMDPEUHVIDABDHEHBRW)XEAH®R IXHURQ UHJQWRWUHUGRYV GEHOUJ D
SXHEOR GH\'RYO RWVR NP RHVWH GH iUHD JHRWPpPUPLFD %RULC
DFVGEDYAA WHFWYQLFD GH)OD HVWUXFWXUD /5



5HVXOWDGRYV

J)LIXUD 'LVWULEXFLYQ HVSDFLDO GH HYHQWRV VtVPLFRV VLVF
UHLQ\HFFLYQ GH IOXLGRV JHRWpUPLFRYVY HQ SR]JRV SURIXQGRYV
WUHY GLIHUHQWHY IDPLOLDVY9GH+¥RXOBUGRYD 9K MMR4 OB LGEGD G

FDPSR JHRWpPUPLFRDPRIQEDRWPVPLFD /% R ULQHDXMIGHQ WRRQ D O
Il ' LQHDPLHQWR ORFDO



5HVXOWDGRYV

(O VLVWHPD JHRWpPpUPLFR %RULQTXHQ

(Q HV W IDHVOLY $ilY W H JPHHIYVY DY GRHDOMID YROFIQ 5L QFRYRQE&H OD 9L F
VH LQW® @WRVLAD W KSLRWDGE BYIQF W@ XQNPMQ EXVFD GH HYLGHQFL
FRQILUPH OD H[LVWHQFLD GH ORV SULQFLSDOHV HOHPHQWR\
HFRQYPLFDPHQWHBDHBSQRWBEDE VH UHFKWIQH GIH @D/ RIFQ\W AU
PLQHUDOYJLFDV VHFXQGDULDV \ VH HYDO~D ODV FRQGLFLRQH)
SUHFLSLWDFLYQ $GHPHVWWK FE/RM BB BRMQ VFAWHWDL FIH G L R
GLVXALYE® GHO JUDGLOIRW BUWHGRBERWWRY KLGURJHROYJLFRV Ut
OD FLUFXODFLYQ GH IOXLGRV FDOLHQWHY )LQDOPHQWH VH D¢
HVWRYV MHXGERMQH N XRROXIFIHQ W HURPRIGHFRFPYEOEH 10XMR

OLQHUDORJtD GH DOWHUDFLYQ

/DV BVRFLRQHV P LSUREOXPIREBYKD SIUWRW MEODI®OO UHVXOWDGR G
SURFHVRVXtVLFRV TXH VHHIOERY QP DQRLDR H\R S H QROHM. W \OBR
URFD SURYRIEMERY¥LRQD UJARY fRAL B &NOLGEGRRYFHY UHNXW D EBU L R

TXtPLFR \ WRUIPQFRLR RERIMDQWBGR H LQWHQVLGDG GH OD DOW
REHGHFH D GLIHUXMDW HNG SRR DBF¥LD G 6 XYHQCIHD B RREHE@ PD
JHROYJ®HERZQH PHQPERRHVY WHPSHUDWXUD SUHVLYC
SHUPHDELOLGDG FRPSRVLFLYQ GHO IOXLGR \ GXUDFLYQ GH OD

(Q ORV VLVWHPDV KLGURWHUPDOHV DFWLYRV VH JHQHUD YU
LQWHEISUMHQWH GH LQRDORBEREVWDQWHY SRU VL VRORV V|
SDUD GHWHUPLQDU ODV FRQGH® LHR® PR RHRMHEFQGSHHVGHOPR)V LV W |
WDQWR VH VHOHFFLRQDQ DVRFLDFLRQHV PLQHUD®IJLFDV T
QDWXUDOH]D GHRIOLFORQGER VW N WAHR/GIUQYIRU E R \B BRI pUFALGR \
3RU HMH® SORR/ SIR]RV JHRWPpUPLFRD FGAV PR U XIS 00D P HQW
GLVWULE NV &REO YW HOD QJRVBASHUBRX UDVRHQXWLOL]DQ FRPF
JHRWHUPYPHWURBWS OMMRFRQ@ PD\RU HMHINUBDEGRG DELHUWR
PLQHUDOL]MHDN) GHQHEXOOLFUMYMRERREORY SHBESXERFOH OD
FDSD WH@GOIR) WH.OL MDHA RR DG/PISBIEQ®WU H PRRWUDOHY FRQ UDQJR)
W H P S HB R R-XQUDX\Y WEREIDP R J HRAMHRI® VLVWHPDY KLGURWHUPDOHV
OD HSKGMRERH %URZQH 5H\HV 'H DFXBUHGR/D VH SUHVHQW
GH IRUPD LQVLSLHQWBPEHDGBRORX PRYBRGRJItD \ DEXQGDQFLD
GH WHPSHUDWXUD KDVWD VXSHUDWRAW H[WRDEGREGEMWAW DV I
GH IRUPD FRQM)LPX DV WEVRIEJRXE BV N PIS HU RWXIXD IR RUP L OD U

FRP SIRRAVM QW R SQHXFHRYW Q RH O



5HVXOWDGRYV

3RU RWUHDQSREIWH RQHYV ORV FRRQGILFR BIOMNOPMA R FIOHU HQ GH OL
UHODFLRQDGDV FRQ HO KLGURWHUPDOLVPRRDVRFQ D IGR ERQWHO
DQiOVUMLFRPSOHFH@M®D KR @iV VXVFHSW WEHQHARMHRW FROPFRE ORRW
ILORVLOLFDWRY GHWHUPLQDGRYV SRU PRRGE RI WD GV \MUDFWRRIHDA
UHWLFXODU SDUD REWHQHU X GHWX\LKRIEFXIHU ZRE PUR HP SHUD
OD PRQWPRULOORQLWD VH SURGXFH DSUR[LPDGDPHQWH KDVW
LOOLWMWGENPH&WYWD DOUHGHGRU GH f& \ OD LOOLWD D WH
FDPSRV JHRWpPUPLFRV GH 1HZ =HDPRQ\E PO(RIDH. QINBHBAVHWUHIWMLD L F
VREUH ORYV f& \KDRIMPH f(& HO &DPSR *HRWPpPUPLFR OLUDY
5LFD HO SRUFHQWDMH GH LOOLWD HQ OD LQWHWHVWUDWLILFI
f&6IQFKHJGD® OOHMRV

$FWXDOPHQWH HQ HO VLVWHPD KLGURWHUPDO GH %RULQTXHGQ
LPSLGH UHDOL]DU XQ DQiOLVLYVY ELHQ VXVWHQWDGR TXH SHUPL
GH LOOLWD SHUR FRQ ORV WRWRWVULFW XD OSHW |DQHVL S HVWGHR B E
VH REVHUYD XQ FRPSRUWDPLHQWR VLPLODU DO GHWHUPLQDCG
SUREDEOHPHQWH SRU OD VLPLOLWXG GHO DPBHHIQWK XCROOyJ|
SULPHUD UHODFGHQD®WEBDUHARQADEHO VLVWHPD KLGURWHUPDO
TXH VH FRPHQWD D FRQWLQXDFLYQ

=RQD GH HVPHFWLWD

&DUDFWHUL]DGD SRU XQD DOWOFD@QWH® HQG B 6DE H RBQOWMU HKIIDVWFW ¥D(
UHSUHVHQWDGD SRU PUOMXNOHVG BAMLEDKD WUBIPGHLSDOPHQWH
\ PLQHUDOHV DIUBPLFMWORPHRE'D VF D B R QANMIHDQHUP-BGR BB FOHW W L W D
FRQIRUPH VH \8H BIXHMGLQV\D FIO\RRIH&DDL WRYW SRUFHQWDMHYV GH FX
FDORIWIBRU OR JHQHUDO VRQ EDMRV \ OD PLQHUDORJtD GH DC
(VWD JRQD PXHVWUD HVSHVRUH3H® HKYDD/W B (HIGB! BGH \

VH FRUUHOWHPRGQDPIMWRQREIIY XD O D f & )IMD BEEOD

=RQD GH WUDQVLFLYQ

(Q OD SDUWH VXSHULRU GH HVWD ]JRQD OD LQWHQVLGDG GH DC
SURIXQGLGDG ORVW RLGHRID G H \& DWHFIL@XO RQR (& WID G RGFDO BV
SUHVIGQIFLGWHD W L IGHADFOLSROMGH LOOLWD HVPHFWOQWMHBRUGLIHU
SURSRUGDYQ'D HV¥PREWWEPD\ HV $R U ILGHED MDD WIHQ RV ORM HUD O H\
SRUFHQWO M HWBMQWDQGR \ RFDVLRQDOPHWR®RUB®FRDH)DOLRQD
FRZUDPRV DQJRVWRWXMWDIBIDAMOBBBVIOXLGRY ODWHUD®RHVRIQQ iU
UHSUHV HEPNWIDRWLHUBWPHLR- LDO GH DOWD HQWDOStD (O FXDU]R \
IRUPD FRQWLQXDXV PO SREHHQ@WO MHMK F R [ H @B SHS RWDH (S



5HVXOWDGRYV

SUHVHQWD Q QGH SRRGEDHMRY SRIUFHQWDMWY JREBHY[RUBM TXH
YDUtDQ BHHQ3H® KDVWDP HBO 3*% 7DBOD E\ 6 H
FRUUHODFLRHQUD WRKQ DWHPRSEHHRORMQRU D f&

=RQD GH ,00LWD

(Q OD SDUWH VXSHVHRSU BWHIQWDD LMIQDHV W UD WG HFNFGHQ G H
FORURWBRUFHQWDMHV &@H L O ODWIB MBHIKH Q REAMHR F R MiPR
FRQVWDQWH TXH GDR\RRIDD BQBVHHM FOW FL O ®& VRUIR L XyIBE%RO/U G HF |
ILORVLOLFDWRVLBORWOFLRQRQULWD \ SRVW HHULIQFWMHPGWW W 3 DHG
DEXQGDQ@MMDXR GH ORYV HYLGRNDERDM QR (VWD HRQEBXH
HVSHBARU P HQ HOGBRWH OOHJyED B UQRQ DARWERJRHVWH GHO
iUHD H[SORUDGBV 8% X¥VHEMNH )LJV 6HE RRUUHODFLRQD FF
WHPSHUDWX&DWQYWIKXH VH KD WHI®PISGIR XWRUD Pi[LPD GH f& H

7TDEOD 'LVWULEXFLYQ GH ODV \|RHOBYYRYW SRPMHEBBLRQPDGR FR1
WHPSHUDW X3 D REBARFIIXI&GD GHVGS HMBOQR SUHVHQWH

3R]R
=R QD 3URI| (VS 3URI| (VS 3URI | (VS 3URI| (VS| 7HPSHUDWXUD
P P P P P P P P f&
(VPHFWLWD 7
7UDQVLHLYQ 7
,OOLWD 13 7

(O RUGHQ GH DSDULFLYQ GH ODV ]JRQDV GH DOWHUDFLYQ VLJ)>
WHPSHUDWXURI ¥R@RAMGS GRV PLQHUDOHV GH DOWHHUDFLYQ P
WHPSHUDWXUD GH UHVHUYRULR D SDUWLU GHO LQLFLR GH =RQ
V Q PD LVROSMUGHLYQ HQ IRUPD F RQNOVIERIAE BSRDBVIH [WSR G R W
JHROYJLFRS AROQ WWHI DG HG HOKRUFGE QN E S U B BIKQWSARHUQ WIHP D

GH RDD GH LOOLWD \ GH OD LVRWHORDTEHXQ QHISFIDPILE UL R
WHUPRGLQiIPLFR HQWUH OD URAFQWHDVMBIXQGR JKRMLEU PIOFR :
HSLGRWD PDQWLHQH R@N FRW R HV'DBLDPRGOR ERHDS. ORI L ] D
UHYHODQGR TXH HVWH VHFWRU VH KDOHGQ LGIFO/GR GR Q HOUWY H P
FRQGLFLRQHV WpUPLFDV DFWXDOHV



5HVXOWDGRYV

J)LIXUD D =RQIDHRWPpPUPLFD %RULQTXHQ FRQ OD GLVWULEXFLY(
HVWUXFWXUDV JHROyYJLFDV OtQHD GH SHUILO \ SR]JRV GHO FDI
ORV SR]RV 3*% 3*% \ 3*% GRQGH VH PXHVWUD OD GLVV
]JRRDVY GH DOWHUDFLYQ PLQHUDOYJLFD OD LVRWHUPD GH f&



5HVXOWDGRYV

JLIXUD&ROXPQD OLWROYJLFD GHO 3*% GLVWULEXFLYQ GH OR
DOWHUDFLYQ \ SHIUDLOVBHWLHABPSHUDW X

=RQDVY SHUPHDEOHYV

&RQ HO SURSYVLWR GH EXVFDU LQGLFLRY GH SHUPHDELOLGDG
GH WHPSHUDWXUD GH UHVHUYRULR TXH HYLGHQFLHQ OD FLUFX
UHLQWHUSUHWD QDVFIMWFKEWHRQDEDYLWROORY ULSLRV \ Q~FOH
JHRWpUPLFDV HQ FRQMXQWR FRQ ORV SDUIPHWURYV GH SHUIRI
WRWDO GH FXDEXCERDHQOQYWQLVWHPD GH IOXLGRYV GHGSMUIBKBY¥LYQ
HVWiQ UHODFLRQDGDV FRQ JRQDV SHUPHDEOHY \ VH GHWHUPL
PDWHULDOHY OLWROYJLFRV (Q ORV SR]JRV UHDOL]DGRV KDVW
SUHVHQWDQ SULQFLSDOPHQWWIWRFORW QIRBDOMH O tEHFONVYGMOD €
PLHQWUDYV TXH HQ OD )RUPDFLYQ /LEHULD SRU HVWDU FRQVWL
PDVLYRV ODV ]JRQDV SHUPHDEOHV HVWiIQ DVRFLDGDV HQ VX PI
GHWHFWRGDRMQ@DW V XQLGDGHVQWIWARDR PR ¥ D BXN FOX]\DIPQ HHON RV



5HVXOWDGRYV

GHO RUGHQ GH P HQWUH HO 3*% \ 3*% \ GHQ HB HQWU
WHFKR GH OD )RUPDFLYyQ /LEHULD HYLGHQFXBQWGHR IGRY HV
FRUUKOBGRLRRQ ORV OLQHDYREHQWR\WD /TXKEUBDCEIRQBIWPLHQWR H!
/Il HQ HO UtR 6DQLWDDO (*

ODIQHWRWHO~ULFD

(O PPWRGR GHQRPHQBGRFPDIDJHWRWOL]D ODV YDULDFLRQHV Q
PDJQPWLFRYV GH@IFWUHERND TXHJIJHQ EXNRORQRMRUtD VH SXHGH
OD FRPSDUDFLYQ GH DPERVHEPPWRV FR®DFQ PR LG CPRWIRG R [5 D U
YDULDFLYQ GH OD UHVLVWLYRRE® @ 5 H5 LR XFRALVEIBI® (WA K HAHW/!
DPSOLDPHQWH XWLOL]DGR SURSRUFLRQDQGR EXHQRV UHVXOW
GH RULRERIQUBRHV FRPR 1HVMDYHOOLU HQ\1,)BOMIREIQDL NsLU Q D V|
1XH¥BIOD®GBD 3RU HMHPSOR HQ ,VOIDQGEDVHQ WRFDN ¥D RI
EiIVLFDPHQWH OD PLVPD HVWUXFWXUD UHVLVWLWH)WKQRDIFDSD C
GHO UHVHUYRULR VXE\DFLGD SRU XQ Q~FOHR GUHOPNV\RY MWW VLV
DO (VWYDWUXFW XWUDLBBRHOPEPLODU D OD REVHUYDGD HQ OR
&RVWD 5LRIHIRAMRR GH ORV SURGXFWRV GH DOWHUDFLYQ GH
KLGURWHUPDBBVEXRQDXBUIFWLFD SHUPLWH GHWHUPLQDU OD\
JHRW pBRUFRW U R QPIOIWHSULQFLSDOH\HW HO@®WBIVMEIDF IGAHIDG0SD UD |
DQRMINOIHRHOpPFWULFDNKH G BGRINVEREIMVOBBY D HVWUXFWXUDV Jt
DIHFWDQ HO UHVHUYRULR JHRWpPUPLFR ORDFXIQ M\G IGHDWXARD (
GH FDPSRV JHRWPpPUPLFRYV

&RQ EDWBO RRGHOR GH LQYHUVLYQ GH OD UHHWWVW&YLGDG HQ \
XWLOL]DQGR OD UHVLVWLYLGDG DSDUHQWH HQ HO iUHD H[SOR
TXH VH DQDOUOIDRLROPRUFIRQ OD PLQHUDORJtD GH DOWHUDFL
UHVLVWLYLGDGHV TXH RVFLRBWHMNDAMHUGID FDSRKPRRKYDORUHV P
P SURIXQGL]IDQGR HQ HO VLVWHPD DSDUHFH OD WHUFHUD FD S

RKP \ OD FDSD PiV SURIXQGD PXHVWUDPYDORUHYVY VXSHULRUFE

(O DPSOLR HVODVWRLGH®WDG GH OD FDSD PIiVWHEKGHIUDLG HDWR ALH 1G H
Dvt FRPR DOWHUDFLYQ GH EDMD WHPSHUDWXUD GLIHUHQWH)
KXPHGDG HVWD FDSD VH HIWLHQ@GHDEDWRD RO BUHY HFHRORUHF
P LQLFLD VX DSDULFLYQ DQRWHD BEBOHSHRINXQ GLDEDGG H P GH SU

\ VH HIWLHQGH KDVWD ORWMIOHRM 5 1 3 WEXQ@GRGIPIED DEPH. O WUDF L C
GH OD HYFNWEWLGHRV FDSDV FRQVWLWX\HQ OD PD\RU SDUWH GH (



5HVXOWDGRYV

/IDRQD FRQ UHVLVWLYLGDGHV L@®W NH PHH®/LDN\Q 8  VGWHY GH\ ORRKP

ORV P GH SURRQURBULRD8H SURIXQGL]D HVWRYVY YDORUHV VH
SHULIpULFDV PLHQWUDV TXH HQ OD SIFRWHYPORWHY & WYHR 3HWVM
RKP PDSD GH P (MWD JRQD GH PD\RW UHOLONMWIQMDLGD G RHY W

SDUWNMMWDOLHQWHY GHO VLVWHPD 'HELGR D TXH OD PDWUL] G
TXH OD VDWXUDFLYQ GHGURGXEFERY RAVD BEYIDBARWIRIUID BPIRMQ TXH GREF
PLQHUDOL]DFLYQ TXH VRQ GH EDMD FRQGXFWLYLGDG LOOLWD

/D GLVWULENAMY WIKHMBME& PLWH GLVWLQJXLU RFKR OLQHDPLH
TXH SRIGWWIDQ DVRFLDGRV D JRQDV IUDFWXUDGDV D OR ODUJR C
FDPELRY GH SHUPHDELOLGDG TXH FRQIRUPDQ EDUUHUDYV KLGU
UHVLVWLYR®:/ N \ /Y 16( VRQ PiV HYLGHQWMHW¥DPPBIUFD GRV
DEUXSWRV GHO JUDGLHQWH UHVLVWLYR OLMQWUDRY*TXH ORV
:6: SRU JUDGLHQWHV PHOQRV MSURQXQHFNYDGR(V: 6: SRU
LQIOH[LRQHVY HQ ODV FXUYDV GH LVRUHVLVWLYLGDG

JLIXUD'LVWULEXFLYQ GH OD UHVLVWLYLGDG D P\ P GH
UHVLVWLYRV REWHQLGRVY GHO PRGHOMRRGH ULRKPY¥YNWGHYED HQ WU



5HVXOWDGRYV

ODQLIHVWDFLRQHYVY 7THUPDOHYV

8QD GH ODV SULQFLSDOHV HYLGHQRHRLIDG/U R W HWDP B 0L \HW HAF LS I\
PDQLIHVWDFLRXHX WRWRMPBORDSRUWH GH FDORU QDWXUDO HQ
RVYVLVWRBDRU HVYXN® DVFHQGHRMIRE H A O X E BCERDWDUFQ D

VXSHWNVRLHO PHGLR/ B KBUIWP 5 WHY/@LQ WWHWW\DEHL RGINY HQ HO WHU

(Q HO iUHD GH HVWXGLR H[LVWHQ GLIHUHQWHV WLSRV GH P
VLOLFLILFDGDQ WEWQB®HWFDOLHQWHY FRQ WHPSHUDWXUDV T
SXQWR GH HEXOOS&FLY@+JV TXH RVFLODQ GH# FLGRBVD QHXWL
)XPDURGDVELFDQ HQ GLIHUHQWHY SXQWRYV GHO iUHD GH HVWX:

HQ ORV DOUHGHGRUHV GH O DD\D Q DIFHLVHADBABHPR/@HNG DLt & D&R O R U
0/3 HQ OD QDFLHQWH GH OD TXHEUDGD =D@WY #REIMEDODNQL
0/+ HQS5HR 6DOLWUDO \ TODHEUD\GE DFL\R 4-RU 7 G ORI Q@ HV
FDUDFWHUL]DQ SRU OD FRQVWDQWH VDOLGIR G HG U DMMHYLGBHP:
DOWHUDFLY@ REDNULRQAHY OD VR QV /D G N ESNIUFRRPHR MDAV U D Q
WHPSHUDWXURY KPQWBQHMH DOWHUDFLYQ DUFLOXWRYD FRIRYWR
GH PDQLIHVWDFLYQ VRQ ORV FUIWHUHV VH DSUHFLBD@® HQ OD ¢
0/3 WUMHYDWRQ GLIPHWURYV GHVGH KDVWD P \ WHPSHUDWX
SHTXHXRV FUIWHUHV SURGXFWR/RDH HQW § B ORWYH ¥ DI YWHV V
GLVWWLERLWRGD HO iUHD FRQ WHPSHUDW X UDHW DXHF R QVILYDVH @
HQ DJXDV VXSHUILFLDOHV FRQ SRFR WLHPSR GH UHVLGHQFLD
VRQ GH XWLOLGDG SDUD REVHUYDFLRQHV KLGURJHROYJLFD)
PDQLIHVWD F L RQE\PDY® DO MYHYBIFORFQFiQLFR \ D\XGDQD GLPHQV
H[WHQVLYQ GHO VLVWHPD KLGURWHUPDO

/D LPSRUWDQFLD GHO DQiOLVLV GH ODV PD QRERVRWFH RIRHW K
IOXLGRV VH DOHMDQ GH OD IXHQWH GH FDORU B WLRFHWRWQWD
WHUPRGLQIiPLFRV \ TXtPLFRV TXH LOGRFBBQXQ DGR OLE WLRW
VHOODPQB QWHPSHUDWXUD GHO IOXLGR GLVPLQX\H HO S+ LQFLU
BRGLR &ORUXUDGD &XDQGR DOJXQD HW®W RFAWWID ROTRGD G3H |
DOFDQ]DQ OD VXSHUILFLH VH GHQRPLQD VDOGIS D BXHIU GRVIHU Y
*LJJHQEDFKVH FDWDORJD FRPRRDJOR WDG¥RD VPSWRWOQKR FLHD V X
DQDOL]DU OD FRPSRWEEPQ VYHNEFILFD R iV VIRFHIDWDWHDH L Q BRBIRD F LYy
DGTXLULGD GXUD®MWBRVOIOKEGRVTIHER HQ VRERRERARRW U D V
SURYHQLHQWSIR]RBH \0Q D F L H@WHHMD PGIVDKALIGIDYW HO RULJHQ WH
FRPSRVLALYPRVG IOXLGRV TXH FR Q@WK WYX PHESRMLTF DAL VSAWHRAFD V R \
KLGUROYJLFRV H KUH3VRJBIRIOYDIQFRVWDER HQ HO iUHD



5HVXOWDGRYV

J)LIXUD GLVWULEXBWIQQ 6 R®mMO MYV WADHU RD&MVPDQLIHVWWDFLRQ
WHUPDOHYV /DV FDODL@IDMVWEGFLRQHYVY WHUPD ORDQ LDNV WROLFQ RQGIIV
WHUPDOHYV %RULQTXHQ

+LGURJHRTXtPLFD

(Q HVWH DSDUWDGR VH DQDOL]DQ PXHVWUDV SURBYHQLHQWH
SR]JRV JHRWpUPLFRVQGED¥ RUHQ TTHERQRHQWUD&QYQ+&R ORV DC
XWLOL]IDQGR HO GLDJU DREIH YWY IRHAD PR. SRIV3G S HJI X\DH/ )L J D

6XOIDWDGDYV SUHVHQWDQ WMHY SGH DW XKUDWMWDXH RVFLODQ HQWL
FODVH GH DJXDV SURYLHQHQ GH IXPDURODV R FHUFD GH HOOD
V QP 6RQ DIXDIHQPO GROPDWHQLGR HO WLHPSR GH UHVLGHQTF
XQ HTXLALEWLWAR FIRQ 6B RREDILQDHYV XBWBRGR GH OD LQWHUDFF
VXEWHUUIQHD FRQ DOWR FRQWH@GLGR RBULRHQHWER] RXMD FRLR QD
IRUBR (Q HO FRQWH[WR GHO VLVWH]JRR KYGCWHR\NWEREDRVE HD MRHA
SUHVHQWDU UHODFLYQ GLUHFWD FRQ XQ UHVHUYRULR JHRWpPU



5HVXOWDGRYV

J)LIXUD DGLDJUDPD M@ BOSFWH VH XWLOL]D OD FRQFHQWUDFLY
62 &0 \ +&PUD FODVLILEDADODD ADDXDRRQ OD OtQHWB @HRWDXOLOL |
GH *LJJHPEDPNWLOL]DGR FRPR JHRWHUPYPHWUR SDUD GHILQLU
GH ODV PXHVWUDV GH DJXD VRBGLERRNOKRPRYDSDRI SQR KW GELH G\R |
ODV PDQLIHK\VU\EDRMRHQHWDWOHY 6DOLWUDO 1RUWH
%LFDUERQDWDGBYW L SHHNYMQWDRHKWERY \ WHHUDWXUDV TXH
RVFLODQ HQWWP& SURYHQLHQWHY GH PDQDQWLDOHYV FDOLHQW
PV Q(PWD FODVH GOIVIMXWXH'GWi SSFRU DFXtIHURV VRPHURV FRQ S
HQ HO VXEINXH®RBHAQRQHYV GH 0J RVFIPODQ B QW PFRDD B D

FRQ OD FRQGHIDYMEBYIDEHYQ FRQ XQ \DFLPLHQWR JHRWPpPUPLFR

&ORUXUDGDV BUHHYMHRANWDNE+NFICGRY D QHMWWBEBW XUDV TXH RVFL(
HQWUNHN f& SURYLHQHQ GH PDQDQWLDOHV FDOLHQWHV TXH



5HVXOWDGRYV

ODGR SDFtILFR PG&/HQ PP Q OD YHUWLHQWH &D UL EHD O/IDW UFDXQH V W
1RUWH 61 \ 61 )LJ \ \ ODV REWHQLGDV GH ORV SR]RV JHR\

3*%  \ 3*%3% 3% 3% SWBHAYHQWDQ XQD SRVLFLYyQ VL
GLDJUDPD G HGHWHFWRU GH DIJXDVFANGIBDW XV JIFRQFH QW@ F
GHD .\ 0J )LJ VHBHWHUPLQD TXH ODV DJXDV GH ODV QDFLF
HTXLOLEULR FRQ OD URFD D XQD WHPSHUDWXUD FHUFDQD D O
XQ UHVHUYRULR 3R®\D 0 I/ BDBPMER BB WU DIV E\M pQERs FSRI R VX H Q
LQGLFDQ WHPSHUDWXPRYV GIHORRTUGHBVGHRQVLVWHQWH FRQ OL
PHIGGD GH IRUPD GLUHFWR HQ HO 3*%

$O FRPSDUDU OD UHODFLYQ &O PHQWRXPVRQ GERH TRKUL HVEQ RPD JHF
FRQVHUYDWLYRV \ FRQVLGHUDQGR TXH GXUDQWH HO OHYDQ
JHRWpPpUPLFDV QR KXER LQGLFLRVY GH URFDV VHGLPHQWDULDYV
\'&O0 XQD YH] HQ O ERAWOIDKILYKED GH HVWRYVY HOHPHQWRYV VH Y
SRU GLOXFLRQHV R FRQFHQWUDFLRQHV \ QR SRU HTXLOLEULR
&0 % SHUPLWHOGNGXFEHHRMEHWUDO 1RUWH 61 \ 61 \
REWHMHHGRW G* 3*% \ 3*% \ SRGUtDQ WHQHU XQ SDL
QR DVt ODV SURYHQLHQWHY GHO 3*%



5HVXOWDGRYV

7TDEOD$QiOLVLV TXtPLFRVY GH PDQLIHVWDFLR@®NVGHL @RRWEATUXPHOQ@ M\FOBRIJRWVDHRW)PGRIOFWLSR GH
GH ORV DQLROQHNVWHRAPS7THPHSUDWXUDE&RRGEXFIWIEYLGDG GH ODERUDWRULR

BELFDFLYQ &yGl (OM¥L] 7THP] S+ | &RQG | 1D . &D | 0J % | &O | 62 | +&2 | 67' | 7LSR
(QLJ PV Q f& | IDE| —6 FH PJ /| PJ /| PIJ /| PI /[ PJ | SSP| SSE SSP PJ/
5tRL]DWH 57 +&2
5tRL]DWH 57 +8&2
6SBHXHQD 9LV 6%9 1 &2
&HURRI W X QD &) +8&2
6DOLWUDO 1R 61 &0
6DOLWUDO 1R 61 &0
IDFLHQWWD & 6& +8&2
)XPDUROD 4D &4+ 62
+RWARUL QT XH +% Q 62
6LWLR 3LOYyQ 63 +&2
4XHE UMD EDR 47 +&2
3*% 3*% 3 % &/
3*% 3*% 3 % &/
3*% 3*% 3 % &/
3*% 3*% 3 % &/
+RVWHMRHFRO) $3 &/
)DPL®WD\D )$ &0
(O 9ROFDQFLW 9%$ &0
/DV 3DLODYV /3 62
/IDMRUQLOODYV /+ Q 62




5HVXOWDGRYV

*UDGLHQWH WpUPLFR

&RQ HOLIGRQAWHHYBIRDPD JQGEWKXKWULEXFLY@ GRBDEBLBIDORB®H OD
VH XWLOL]y SHUILOHV WpUPLFRV GH SR]JRV FRQ SURIXQGL!
GLVWULEXLGRY HQ XQ iINADGBYGR[LPOGYDEARUHY YDUtDQ GH\
3% U XELFDGR KO WWR PP%UDO 6&BQ HOORV VH XD PRGHOI
GLVWUHESHDHEDY FXUVRBYUBHK LHQ WH DV PGRL BRHTORP V@ DKIR
OLQHDPLHQWRYV WHDPLERWIHUHQFLDOHYV TXWDEGDXOD® HO SD

7DEOD'DWRV GH ODV SHUIRUDFLRQHV XWLOL]DGDV SDUD GHW
WpUPLBR HREFOND UFRFIDQ TXHQ

/RFDOL]DRLNGHEHEFBURIXQGIBPSHUDWRGDHQWH 7pUPLFR
SRIR)LJ | PV QP P 0D[ 2& 7&
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U
3%U

(O VHFWRU TXH H[KLEH PD\RU JUDGLHQWH WpUBHPRGRH &ELFD
HO SR]R JHBWpUBDF®Q]y XQD WHPSHUDWXUD Pi[LPD GH
SURIXQGLGDG (QDHN@RMPHBERDOFR SDUHFH HVW DD XPE B5AH. R QD C
FDORU DVFHQGHQWH HYLGHQFLDGD HQ VXSHUILFLH SRU C
DOFDQ]DQ HO SXQWW®RHEHQMEX X@L PILYQH D P L HQWRR/ RV PRIBLFF R R L
11: 66( /7 FRQ XQ JUDGLHQWH TXH GHFUMFHL Q GSLLROEFGRWH K
PHGLR PHQRV SHUPHDEOH KDFLD GLFKR 3*BF WRHWUI\WWDDRLFRPR
HQ OD FXDO VH PLGLYy XQD W HFPS IBBID SWKRJIX QHL GQGLE HD G H
LQ\HFWDELOL G DEVUEFDWRD OD SDUWH H[Q@W WDEDGE M O Y\ 05 H
LVRJUDGLHQWIHQGH FDV\WGRHR RDRDPELR GH SHUPHDELOLGDG HQ



5HVXOWDGRYV

J)LIXUD ODSD GNWAULBXFLUYDGLHQWH WpUPLFR PDQLIHVWDEF
OLQHDPLHQWRYHWY PUFRFR HRQORY SHUILOHV GH WHPSHUDWXL
/ID DQRPDOtD WpUPLFD VH HIWLHQGH KDFLD HO 1 GRQGH VH

XQD RULHQWDFLywW®@RELD HO 1 \': HO JUDGLHQWH WpUPLFR GHF
GH ODV FXUYDVEX@QGDFWWXmMQVIHUHQFLD GH FDORU SUREDE
SHUPHDELOLGDG TXH IDFLOLWD HO SDVR GHO IOXLGR ,JXDOI
HO JUDGLHQWH W XOPWRQGRHQOAWVH 53 OR ODUJR GHO /7

(VWD FRQILJIJXUDFLYQJ STEKUKHPH® HUKLS RWWi DIHFWDU SRU XQD IX
IOXLGRV FDOLHQWHYV DGHPiIV GH DSURYHFKDU OD SHUPHDEL
SHUPHDELOLGDG JHQHUDGKX I RWFQ O LAMWDV K & FSDXWRDGH ORV 10X
'H LIXDRUPD OD SOXPD GH FONGRIG BHMMHBWO GD % Q OFRRW D HV S



5HVXOWDGRYV

DVFHQVR GHAOOMIMANRHPD JHRWpUPLFR DPERV VHFWRUHYV SDUI
IXHQWH GH FDORU UHODFWR®MR G D QAR QO KBBQDRANQ VI DGLHQW
PHGLGR PBHGOBRWDHY GHIREDAEAOHPHQWH UHIOHMH HO HIHFWR
DQWLJIJXD LQVWDSRMLED HHEE Y@ HHG BRI DSVR GKADOD &&' KDFH

,VYWRSRVY HVWDEOHV "HX¥WHWU2R \ 2[tJHQR

3DUFRPSOHPHQWDU HO HVWXGLR KLGURJHRTXtPLFR \ ORJUDU
TXH FRQVWLWX\HQ HO VLVWHPD KLGURWHUPDO VH XWLOL]DGC
GHXWWWLR w' SURYHQLHSRYRIYHEBW pUPLFRV G/ \SCRWDDM XHQ \
QDFLHQWHY GH DJXD PWWHSRRED MWHLPID/Q® PHWHRUROYJLFI
RSHUDWHG VWDWLRQ LQ &RVWD 5LFD E\ WKH ,QWHUQDWL
OHWHRULJLFDO 2UJDQLEDW LRQN ZRR MRBY RUHPOIRSLWDWLRQ /L
DQG 3DWWHUVRQ

/D GLVWULRXREH@®IBXDOPHWHYWMRDDFERD DOWSHE FHQLPD YHUW
HQWUH ODV FRWDV \ PVQP )LJIV D \HRBORSUHVHQW
TXH VXJLHUH OD LQIOXHQFLD GH GRV WLSRV GH DJXD PHWHYy!I
GLVWULEXFLYQ QRUPDO GH OD FRQFHQWUDFLYQ GBO ' FDXVI
PD\RU HOHYDFLYQ ORV YDORUHV GW WHINVWHR MH \R RS R USHDF H 8 WH
\ PVQP D HVWDV HOHYDFLR QW WDPH ©R@RH 6 RIQ FHVRSQH
DOWX®@IBXQWR TXH ORV YDORUHRQWHGHLIER'Q HXQE DD B YWD F INR
FRVWD SDFRIYF@ R FRLQ FYDEHRWARHVSRQGLM YWHF D

3RU RWUD SDUWH FRQ HO ILQ GH FRUURERUDU R GHVFDUWCL
IOXLGRV GHO VLVWHPD KLGURW HWDPD PR @ HHIOOUDLH DRMM  REHU €
HVWDEQH\W' 3DUD UHIHMWXG LHV WHQLMLUHBMWMHWYIBH DJIXD PHW
VLQ HIHFWR WpUPHL® R O\ G/LHDDQH BED POHD WU & RN YWB. 55 L F D

w oA w 2 Uu Q GHSROULM®FKQLHW \ 3DWWHUVRQ
H[KLERBD DILQLGDG FRQ ORV GD W RIVH® RMADEGHMW L\®D TX B UV W R C
VEBHWHUPLQD OD HFXDFLYQ GHSROW RHGHR GH PHOMRR VD FXI
X W L O LY QGBEIRF DH QDN PN WGHw DIAKDw 2 U Q \ SDUD
HIHFWRV GHO VDUPFEMRVRIQH D GRBMYILILFD ORFDO /0



5HVXOWDGRYV

7TDEOD'DWRYV GH LVRWRXEBRV BWHWDREWO BRURVFRWMRRWIRULQTXHQ \ /

3DLODV QDFLHQWHY GH DJXD FPHWHPUHMWHDRUWOVYAIFO 0REHVGEIL
6LWLR GH PXHVWUHR | SELFDFRRYGLJRSOWLWXEGPS / 2 A | /' A
yLJ E PV QlP f&
1DFLHQWH 5tR 7L]DWH 157
7HUPDO 5tR 7L]DWH 57
7HUPDO 5tR 7L]DWH 57
1IDFLHQWH 4XHEUDGD FDWD 14*
1IDFLHQWH 4XHEUDGD BDFD\D® 143
IDFLHQWH +RWHO %RULQTXHQ 1+%
7HUPDO 6SD %XHQD 9VWD 76%9
7HUPDO FHUUR JRUWXQD 7&)
7HUPDO 6DQWD &0ODUD 16&
1IDFLHQWH %XHQD 9LVWD 1%9
&HUUR $WUDYH]DGR $7
9DGR /D (VSHUDQ]D 9(
/DIXQD -LOJXHURYV /-
1IDFLHQWH 5tR $]X0O 15%
7HUPDO $JURHFROYJLER +RVWHGS$
$JURHFROYJLFR +RVWHO $FXHGYSFW F
7HUPDO )DPLOLD $UD\pP 7)$
1IDFLHQWH /RV $UD\D 1/%
1IDFLHQWH $FXHGXFWR 'RV 5tR$'5
(O 9ROFDQFLWR %XHQRV $LUHW%$
1IDFLHQWH $UD\D 13%
1IDFLHQWH 5tR 6DOWR 156
7HUPDO 5tR 6DOWR ODGR L]TXEH6 GR
1IDFLHQWH 5tR =RSLORWH 15=
3DLBDYWD 0DUtD DJX/D 1UtD | 360
7HUPBDR 1HJUR WULEXWDULR | 751
7HUPDO 6DQWD 0DUtD 760
7HUPDO $]XIUDOHV 7%=
1IDFLHQWH 4XHEUDGD kXJR 14<
1DFLIS@WHIGXFWR +RWHO *XDFKLSHOLQ
4XHEUDGD $JXD (VFRQ|GLGD 3%(
1IDFLHQWH 5tR %ODQFR ODGR GHWHFKR
1IDFLHQWH 5tR &RORUDGR 15&
ORQWH *D0OiQ 0*
/DV +RUQLOODV 5LQFyY|Q GH OD /9L HM|D
6DOLWUDO 1RUWH 61
6DOLWUDO 1RUWH 61
/DV 3DLODYV /3
3*% )3 P 3%
3% 3%
3*% )3 P 3%
3% 3%
3*3
3*3 DJXD VHSDUDGD
3*3
3*3




5HVXOWDGRYV

J)LIXUD D GLVWULEXFLYyQ GHO '"HXWHULR FRKQ BDMHWVWSHADFWR D
HQWUH ODV FRWDYV \ PV QP E 'LVWULEXFLYQ HVSDFLECLC
QDFLHQWHYV W HUPWDRLH\R VS\RHVW DHFRWQ ORQWH *DOIQ



5HVXOWDGRYV

J)LIXUD &RUUHODFRY\Q 'GGHXHVWUDV GH SR]RM BDRWPVPLFRV
%RULQSXHQS$S*%QDFLHQW I8 B G\ AMMIUFEDDD ERHUMHHY $0. FB\G HP i V

VH PXH\OWQHDOPH WHHWURIFQDGI® SDUD &RVYDVD tRIHD PHEEHYULFD (
10/

$AQFOXLU HORY GRWRWILE RWY SUFFRWVWUDYV FRQ LQIOXHQFLI
PDQLIHVWDFLRQHV KLEBRWWYRHFTROH Y D \S R PRVUVILG@AWHQ PLQD
TXHO | CBULRYRH GHHQRAM SR]RY GH %RULQTXHQ HVWi FRPSXHVWR
FRQ UHVSHFWR DO DJ&TBS WHH® &EMARYY B BVRVGWWHPDYV LQGHSH
3RU RW UDQ WDWWRHX HVWUDV SURYHQLHQWHY GH ORV SR]RV 3*¥
WHR®PHY 6DOLWUDO 1RUWH 615 D\UGHIQ W M ¥ FYRL VSOOHRBVEIt @ R F LD G
GH GLORKRQYQUPDQGR TXH HVWDV PDQLIHVWDFLRQHV VRQ X
JHRWpUPLFR XRID GRRERWRIQFTX HQ ) LJ



5HVXOWDGRYV

(VWUDWHJLD LQLFLDOGOGDOHRERMUUURGORORMUWD T X

&RQVLGHUDQGR TXH OD HVWUDWHJILD LQLFLDO GH GHVDUUR
JHRWpPUPLFR HVWD VH GHEH GLMBXD)UEGHH@RWIRBEIR¥MHEDHD OF
SHUPLWD KDFHU DMXVWHV \ FDPELRV GXUDQWH VX HMHFXFLY
ORV LPSDFWRV SHUGMUL YRW WIL\QVD |RRD B E RI\BR LY IRRDX HI)
SUHVHQWD GLIHUHQWHY IDFWRUBYVGHVD EURIOFXR VEBIQ \S BIR AL
DFFHVR WRSRJUDItD LUUHJXODU UHG KtGULFD FRQ FDXFHV .
WXUtVWLFD \ DPELHQWDOPHQWH VHQVLEOH SRU FROLQGDU F
SDWULPRQLR GH GBUKXPDIQLEGIZ®BQW HDO B HERBWRHO 6 DR
YRULQXWHOQL]DQGR SHUIRUDFLYQ GLUHFFLRQDO WPpFQLFD TX}
YDULRV SR]JRV GHVGH XQD PLVPD SODWDIRUWQR QR FXDWL ERC
WLHPSBLVPH QX\H OD LQIUDHVWYXWXB W XGUHDDH EOHIRB BMKIEBHLEB D D G |
HWF \ VX UHVSHFWLYR PDQWHQLPLHQWR OR DQWHULRU VH
LPSDFWR DPELHQWDO

(Q HVWD VHFFLYQ VH SODQWHD RDSDQEID X QDL PMMRG RIDWR H D
LQIRUPDFLYQGEBHGLYBGYRY HVWXGXRV ELHRFLH@ WQLRBPDFLY
UHVHUYRULR GHRWOWLRFERY SHUPHDELOLGDG WHPSHUDWXUD
F R Q REM HGVH. GR. 0IDx BVWLWQRWHD ODGH GHVDUUROOR 6H LQLFLD
VHOHFFLYQ GH GDWRV VH DJUXSDQ HQ FDSDV WHPiWLFD
JHRUHIHUHQFLDGD SDUD UHODFLRQDUODV \ SURFHVDUODV
VLPSOHV \ GH DSWUWHGE SR GEHHUD® GBI DUH 6,* OR TXH EULQ
TXH SHUPLWH XQD PHMRU FRPSUHQVLYQ \ DQiOLVLV GH OD LQ
iUHDV DSWDV SDUD XELFDU ODV SODWDIRUPDV GH SHUIRUDF

$GLFLRQDOPHQWH FRQDHOi DHIDV GB U@HBRMAO®YFFLYQ UHLQ\HI
DPRUWLJIXBW IQHFERDSRBHU GH XQD KLSyWHVLV GHO FRPSRUW
GHO VLVWHPD\DHRWpVRIGFHREH FRQW D&HFR BFEWY LW € H VRIVX B H5 MAF
VHOHFROMR®BMRUHV HVFH®PRW L-RSREBRMHLEDRI\GHO PpWRGR YRO
386*6 +HDW LQ 3D OH®I 'S RWMHQALDPDGH HQHUJtDHTXHUWH VB X H G H
FDOFXODU GB BRORW. @DIE FONOWIRRN \Q{RUPDFLYQ FRQ OD TXH
HVWUDWHJILD LQLFLDO GH GHVDUUROOR )LJ



5HVXOWDGRYV

)LIXUD 'LDJUDPD GH IOXMR GH OD HVWUDWHJLODLR®DDO GH
JHRW p UoRUWFAD &X' H&QU LWHULRGEH HIRPOOR OHRGHOR GH (OHYDFLYyC
'LILWDO



5HVXOWDGRYV

6HOHFFLYyQ GH iUHDV DSWDV SDUD XELFDU SODWDIR

'H DFXHUGR D ODV PiTXLQDV SHUIRUDGRUDV XWLOL]DGDV S
GXUDQWH HO GHVDUUROOR GHRWDpULRHIPR BV HBW ISPD/GTHH RDCP
IUHD DGHFXDGD SDUD FRQVWUXLU SODWDIRUPDV GH SHUIRU
P BRRQ HO ILQ GH VHOHFFLRQDU ODV iUHDV TXH EULQ
GH YLVWD FRQVWUXHAWKXERFDUXQPMRQIDOWDBUPDY GH SHUIR
DVSHFWRMVMARRSRIRELHQWD GRV \PBE&IR/MRHEFRUR ELHO D&GMHE X D
ELQDYQD/WHVVADXRVLOL]IDQ ODV FDSDV WHPIWLFDV 33HQGLHC
GHULYDGDV GHBORRBHIOW GIHLJILWDO S, QIUDHVWUXFWXUD F
HILVWHQWHYVY" (VWDV FDSDV WHP\WHG \H WXORLM®R V]iB K DHGLHY,
SEUHDV DSWDV SDUD SODWDIJIRUPDV GH SHUIRUDFLYQ"

3HQGLHQWHYV

$O0 HVWDU XELFBIQRORO SQUMRMOHRWRGH XQ YROFIQ GRQGH OD PF
IUHDV SODQDV FRQ GLPHQVLRQHVY DGHFXDGDV SDUD GHVDU
UHGXFLGDVY VH GHFLGH XWLOL]DU WHUUHQRYVY FRQ SHQGLHQ
HYLWPHWVVHYRYVY PRYLPLHQWRYV GH WLHUUD FRQVWUXFFLYQ Gl
UHIXHU]R GH HVWD IRUPD GLVPLQXLU OD DPHQD]D GH LQHVYV
SXQWR GH SDUWLGD VH XWLIQIL]WDEDHD OR G 8D B DERREIDHEYEP E R Q)@ L
ELQDULR GH SHQGLIHQWRIXRBUHDIOV WD BDIWYHHHOOW HARQJIXDO R P
DO YDORU PHQFLRQDGR VH LQWHJUD HQ HO HVWXGLR ODV G

5HG KtGULFD

3DUD PLWLJDU OD DPHQD]D GHHERIOM/DPLYRF LY QUGN WU KDGWX
FXDOTXLHU RWUD QWWWDHF IS BERWRI GUHH SHUHRYRBHWQ@W D3H DF
GH &RVWD 5LFDVH KD GHILQLGR XQD GLVWDQFLD EXIIHU GH

®V FDXFHV GH UtRWVHD TIKHEUBV GO¥OXLGD GHO DQiOLVLV 'H H
TXH ORV VLWLRV VHOHFFLRQDGRYVY SDUD VHU XWLOL]DGRV FR
XQD GLVWDQFLD PtQLPD GH P GH ORV UtRV \ TXHEUDGDV )

,QIUDHVWUXFWXUD H[LVWHQWH

(O WDV PR HV XQD GH ODV SULQFLSDOHYV DFWLYLGDGHV TXH VI
JHQHUDGR OD FRQVWUXFFLYQ GH LQI|WIUHDVEDWIRF WBRUD HIH B LIk
DOHMDU HO GHVDUUROOR JHRWpPUPLFRQ@GH/BBR\ERHBW GRV WP
DOUHGHGRU GH HOORV )LJ F



5HVXOWDGRYV

)LIXUD &DSDV WHPIWLFDV UHFODVLILFDGDV GH IRUPD ELQDL
GH ODV iUHDV DSWDV SDUD XELFD Ui \OHBFQ GIHW [ IIRHUPVD M VG PIHSH
R LIJXDp B iUHD GH SURWHBHBAKQRWHGH PPEDV PIiUJHQHV GH
TXHEUDGIOHWD EXIIHU GH P DOUHGHGRU GHUMHD LEXIUB B VGNHU X |
POUGHGERIBWDOWDGRHUEBY I RIPIDWPUL HQ W HV

SODWDIRUPDV H[LVWHQWHYV

$FWXDOPHHPWHR QN JHRRYUPTIKEQ H[LVWHQ FXDWUR SODWDI
SHUIRUDGR HQ FDGD XQD GH HOODV FRQVLBWWD®QBFHKH VR
GLVWDQFLD PtQ$P BIDGAMDVUHYFHLD HQWUH ]RR DUH BQ RHGFX\FRWURDUD
3D WD FDQRMID QFHR\S HU | RUDFQWHD GRV G HH R BXRHDG RUBDOD

SURIXQGLGDG GNO YBVHNY PRVRIDFWRUHYV TXH FRQVWLWX\HQ



5HVXOWDGRYV

GLUHFFLRRIDENG GH LQLFLR GH SUOQAMEROG S REM % GRIRBHFL y Q
iQJXOR GH SHUIRUDFLYQ 3DUD REWHQHU OD PLVPD GLVWDQF

SODWDIRUPDV VH WRPD HQ FXHQWD OD FDSDFL&EBGHIH ORV F
DOFDQ]DU XXUOHK-HWROCRDL]RQWDRO FXHDO WYH K®BUFUHDGR XQ iUF
P OUGHIGIRY GH FDGD SODWDIRUPD )LJ

"HVSXpV GH FRUURW H®XR W FGMR/ERIUWBRRFARWLFRY HPELHQWD
LQIUDHVWUXFWXUDVWSHIDMWHD URMDRDY SWDV SDUD FRQVWUXLU C
GH SHUIRUDFLYQ VHHERRQFHQWUDIU WBFGH HVM & REHAVOO W D G R
FRQGLFLRQHNQHHO/ W KGWHWY HDO O W DB\RWRHBWIRRUDFLYQ \ GHVDU
WXUtVWLFRYV

J)LIXUD '"LVWULEXFLYQ GH ODV iUHDV DSWDV SDUD XELFDU SO
D FULWMRERYOIRUDERWLFRY \ DPELHQWDOHYV

=RQLILFDFLYQ GHO UHHAX DOR/DHRQWYD O 5 ER

3DUD JRQLILFDU HO UHFXUVR JHRWpUPLFR GH DOWD HQWDOSt
OD IRUWDOH]D GH HVWH PpWRGR UDGLFD HQ OD LQWHJUDFLY



5HVXOWDGRYV

OR ARXDORJUD DO UHFOWRVIXVNDQ) GHR/GRPDROBGDXH IDFXOWD V
GH PDQHUD OyJLFD SRU PHGLR GH XQ DQiOLVLV HVSDFLDO ¢
GHOLPLWDQ iUHDV FRQ GLIHUHQWH SRWHQFLDO GH UHFXUV
UHODFLRQDGW HG EBHAMAD FIRQ LR BIOR WMAOW AHAFFBROYWDNH/ FDSDV

WHPiIWLFDV O5HVLVWLYLGDG *UDGLHQWH WpUPLFR \ (VWUXF\
FDSD SRU XQ SHVR UHODWLYRLIJSRYWRVLRDPRIQMH Y b R RAOIRY
PiV DSWRV 3DUD DVLJQDU ORV YDORUHV GH DSWLWXG \ SH
LQFHUWLGXPEUH GHO GDWR FRPSRUWDPLHQWR GH OD LQIRU
VX QH[R FRQ OD H[LVWHQFLD GH UHFXUVKH HRQEHULFRLY @\
DVLIQDGR PD\RU LPSRUWDQFLD MQR @) DOLFRER U WXWLD PHHQV F
JHQHUD GLIHUHQWHY UHVXOWDGRYVY GH GLVWULEXFLYQ GHO |
SHVRV UHODWLYRYV TXH IDFLOWMHWDHYFORDDURWHOHFFLRQDU

S5HVLVWLYLGDG

SDUWLHIKGBRK&EGHTXH OD GLVWULEXFLYQ GH OD UHVLVWLYLGE
PLQHUDORJtD GH DOWHUDFLYQ \ 1B9&W&RV RINUWHR\H QDNVFRHWRH @ VH O ¢
OD FDSD Y8HWFNIWMFIDYXMEIDAL']yVHHO PRGHOR GH OD HVWUXFWXUD
ODIQHWRWHEFUY®GD SXHHMODFLRQD OD GLVWULEXFLYQ GH UH
PLQHUDORJtD GH DOW HHXDF PHEEQ RVYHPSHBEW R/ X0U 0D pURIRQ GLC
HVWUXHAHWRNOPFWULFD HVWQFRFQIRN BSHGEDMMUUHVLVWLYLGDG

ODV PIiUJHQHV H[WHUQDV GHOPURVYHDVRIYL B H FRQW WU /XLLYyED
GRPLQDGD SRU OD =RQD GH (VPHFWLWDM: YDQHF ¥®REGCE \BRQ W
Q~FGHRPD\RU UHVLVWLYLGDG TXH LQFDWRIBDQWDDIQDR. [ WLOP H
JRQD GH WUDQVLFLYQ FRQIRUPDGD SRU OD PH]JFOD GH ,OLWFE
TXH VH DVRFLDQ FRQ@H®D ERRODGH R HW B BRHUO R/ X\UIDQ W R

FRQGLFLRQHYVY GH WHPSHUDWXUD FRPHUFLDO GH XQ \DFLPLH

3DUD GHOLPLWDU HO UDQJR GH SURIXQGLGDG GRQ@GH VH SU
VREUH\DFH XQ Q~FOHR FRQDODORY OV TSUR DQFERHGIBER \GHH HP S (
LQYHUVLYQ GH OD UHVLVWLYLGDG HQ WUHV $®L PIHMRLQRIHY Jt
OD GLVWULEXFLYQ GH OD UHVLVWLYLGDG HQ GLIHUHQWHYV SO
OD FDSD FREQMWRWEBY PRKP P VH HIWLHQGH SRU WRGD HO iU

P HVWD FDSD WLHQWGHGH \GIHVD]HD KBIFHE D RX JO U JB BV R U |
GH KDVWD RKP P UHODFLRQDGDV FRQ OD ]JRQD GH WUDC
GLVEWFLYQ \ YDORUHV GH OD UHVLVWLYLGDG DSDUHQWH GH
SUHVHQWD PD\RU SUREDELOLGDG GH HVYWDU DVRBRIGD D XQ



5HVXOWDGRYV

FRQVLIXMHDODMHEFFVRQD SDUDJHRMHYISDYHED® \DLQLEDVERQ EDVH H(
GDWRV GH ODL3IMEOD \ D

J)LIXUD '"LVWULEXFLYQ GH OD UHVLVWLYLGDG FRQ UHVSHFWI
HVW -(& FDSD D P GH SURIXQRHGRIGHNVR Q YRR DH V

P GH SURIXQGNIED®RUHAR KDVWHD &SBI D RKAFP FGH SURIXQGLGDG FR
KDVWD GH RKP P

*UDGLHQWH WpUPLFR

(Q XQ DPELHQWH KLGURWHUPDO DFWLYR OD HQHSRBID FDOyUL
HOOGR JHRWpPUPLFR TXH XWLOL]D IUDFWXUDV \ SRURVLGDG |
3RU HQOHGLVWULEXFLYQ HGSDGDDDQRPDOQDLWX@BJPLFD HVWiI
UHODFLRQDGD FRQ OD GLVSRVLFLYQ GH FIRORUWH UL RWUP AMORELOD
OD LGHQWLILFDFLYQ \ DQiOLVLY GH OD GLVWULEXFLYyQ GH OD
QHFHVDULD SDUD ORFDOL]DU VHFWRUHV FRQ YIRELOLGDC
FRQVLIXLHQWH VH XWLOL]DWPLRSEELA/FAF U i QX H y&B®EHEB SWD G L H C
WHPIWLFD WPpDEGLARWNMBHUDGD HQ HXOV SIHRWHNOR QVBIRWVHFDORUH
GHTMEODLJV E /D FRQILDELOLGDG GH ORV GDWRV DVt
HILVWHQFLD GRWpPUWFXARR/RMXVWLILFD OD DVLJQDFLYQ GH PL
JHRHVSDFLDO



5HVXOWDGRYV

(VWUXFWXUDV

(Q HFWBUWXUD VH XWLOL]DQ ODV HVWUXFWXUDV TXH GH DFX
HVWDU DIHFWDQGR OD FLUFXODFLYQ GH ORV IOXLGRV JHRW
FRQVLGHUDQ ORV OLQHD P/I7HQXW RV HF MUPQ FARY JBUIVGWHLEW ALY Q
WpUPRERQWUDYV TXH VH SRUFDWW X QDO EBDUUHUD KLGURJHROY

FLUFXODQ GH ORV IOXLGRV JHRWpUPLFRV )LJ $GHPI
JHROYJLFDV (* \ (* )LJ D TXH DIHRWPDQF OWRY /R E WWHIUDL CH®

SURIXQGLGDG \ PXHVWUDQ HYLGHQFLD GH PDQLIHVWDFLRQH\

(QVLVWHPDV KLGURWHUPDOHY GRQGH ODV URFDV HVWIQ FDO
SUHY pODXEHQVUGDF @& XBWBDNMOHWIP D QBIEEBIYW DY FHUFDQtD GH OD
GH OD HVWUXFWXXHWER BHARANEHITFADQ HQ FDQWLGDG \ WDPDxR DC
SHUPHDELOLGDG UHPDQHQWSRHRWIDGDG 8HOPP URE DRRD HRW D
SURFHVRV JHROYDIPRR B RRVEGHRI GHODBMWAWXG PiV DOWRYV HQ
OD WUD]D \ GLVPLQX\H FRQ OD GLVWDQFLD KDVWWH® OOHJDU L
3DUWLHQGR GHO KHFKR TXH HO PHGLR JHROYJLFR HV KHWHL
GHEDMR BN OD\RU FDQWLGDG GH LQIRUPDFLYQ TXH FRQVWLW
REWHQLGR GH IRHPDVLQGDRDUHFWBQRU SHVR

7TDEOD 9DORUHV GH BS&SHWRWOXWLIODPD/GRMSDV WHPIWLFDV GHO |
JRQLILFDFLYQVBRHIHRWPUPLFR VHOHFFLRQDGR

9DORU*UDGR GH [DBWLVDS®GUHUDMBHHQWH (WpUWWPXKEW XUDO
$SWUHWXG YP Z& P P
%DMR +
+
+ |
OHGLR
+
$OWR
+
3HVR




5HVXOWDGRYV

)LIXUD &DSDV WHPIWLFDV UHFODVLILFDGDV FRQ EDVH HQ OR
HQ OD J]RQLILFDFLYQ GHO UHFXUVR JHRWpUPLFR D UHVLVWL

S5 HVXOWDBG PKGEHRRLILFDFLYQ GHO UHFXUVR JHRWPpPUPLF

&RQ EDDN FQS®V WHPiWLFDV GHILQLGDV VHGXWSBVR SR UWUH
FRUUHU H @ RH B POO@BIW X DAMHDGHRO HF FL R Q@ DH OL PRIDS DD G R

HO FXBOXWLOL]y ORV YDORUHV GH DFWIZWEGD SR@BWUDFLYQ
VHFWFRIDHAL ILFD:BRWH®PRDO GH UHFXUVR JHHRWSWHPVY AR WK E X
PD\RU SUREDERQMGDEH G HJ HF XGN RD O MFONMPRIVRIER S FOQ M X Q W R
DED UWFRDI H[WHQV INFQ \GRR QVWH® ®\HJ HDPPRQ FDUDFWHUtVWLFD\
GHVD U URQODEHODU R REFMWRQWH VH SODB@IED XIQV X B OX Q5 R
HO {UHD GHORWH@FGDCG GH U H KX EVR (F-RPRpO P LFFFRMBRJ RSFLYQ



5HVXOWDGRYV

XELFDU HO SRORSGMRBUWIREGRPEFLYELVWULEXFLYQGIMNGHVHOD PiV
SXQWR GH YLVWD FRQFHSWXDO \ ORJtVWLFR 3RU HQGH VH
iIUHBRWHQFLDO GH UHKKOVR NHPEW HUWIHRR/LYQ \ VH GHILQH F
PiV SUREDREOHD E 6LQ HPEDUJR FRQVLGHUDIBER TXMVHHQ HO \
HQFXHQWUD HQWUH GHVDUUROORV WXUtVWLFRY OR FXDO
FRQVHFXHQFLDV QHJDWLYDYV SDUD OD H[SORWDBEWH® GHO U]
HVFHQDULR HQ H®WD?H DRCGHHHGRADHMVHED M8 REVWDLA@LPD H[WHQ
GH NP XWLOARPROSROR GH SURG&XFFLYQ )LJ

&RQ HO ILQ GH H[WHQGHU OD YL&DB SMEG QORELERPS\R GHRW
UHHGFLYQ D XQD GLVWDQFLD SUXG ®W HO & HT OB YRIQ®OHGH PS W
GLVWDQFLD GH NP FRPR ]JRQD EXIIHU TXH VHSDUD ODV ]F
$GHPiIV VH FRIDGLGHBBLYQ GH GHVFDUJD QDWXUDWOVGBH ORV IC
VHOHFFLRQD ODV iUHDV GHILRRW B'@ FLPMEE X0 M B LRH R WoDUWPR. F R
SUHVHQWDQ JUDGLHQWHVf& pUPLFRSDHLUPWKWLOL]DUODV FRP
UHLQ\HFFLYQ $ HVWH SURG$BW RX\DHE DOIL 6B GOdRY RPRYPDERL F R’
YLIV \

3DWMHILQLU ORV VHFWRUHV YLDEOHV SDUD XELFDWHODV SOD!
LQWHUSGISMMDELOLGDG GHO 'HVPQ URMERDANHBWPD PSGERWD IRU
SHUIRUDFLYQ " (V SUREDEOH TXH QR VH QHFHVLWH QL GHEDQ
HQ HVWD RSHODFEP@WIGHNG \ GLVWULEXFLYQ GH SODWDIRU|
SURGXFFLYQ \ UHLQ\HFFLyDQG B\ 6 R PO CGHI\F B &0 BRE/\WHID@MDLD O

GH HQHUJtD HOpFWULFD TXH SXHGH JHQHUDU HO \DFLPLHQWT



5HVXOWDGRYV

J)LIXUD ORGHOR GH |REHOLBBEFXYY RS AHROWD HEFWRDOStD D GLY
GH ODV iUHDV SRWHRXAHD®RGMH® UGIH XOLOMRDIHRW POBIEBR E 'HO
GH WUHV HVFHQDULRYV Pi[LPR PtQLPR \ PiV SUREDEOH GHO i
GHVDUUROODU OD ]JRQD GH SURGXFFLYQ



5HVXOWDGRYV

JLIXUD 'LVWULEXFLYQSGHQFLSDOHYV iUHDV GH DFXHUGR D VX
GHO UHFXUVR JHRW®WUIPLFR GH DOWD HQWDO

(YDOXDFLYQ GHO SRWHQFLDO HQHUJpWLFR

3buUb REWHQHU GH IRUPD VLPSOH OD HYDOXDFLYQ GHO UHFX
HQHUJtD HGMpMMUERDB URR SURGXFLU GH®D/URWEBPDHKWGEU R WA
%RULQTXHQ H[SORUDGR KDVWD HO GtD GH KR\ VH XWLOL]D
386*6 +HDW LQ 3DOFH" R 36 WRUHG +HDW" OXIIOHU DQG &DW
OHQGULQRYV HW.WIDUW HVWH PpWRGR SURSRUFLRQD X
SRWHQFLDO HQHUJpWLFR PiV FRQVHUYDGRU TXH RSWLPLVWD
GH XQ SUR\HFWR (O PpWRGR H¥DQWD GDGUG R XALSRR UHERNAXSH
DO GHWHUPLQDU HO FDORU DOPDFHQDGR 6+ HQ XQ YRC
WpFQLFDPHQWH QR VH SXHGH H[WUDHU WRGR HO FDORU DO



5HVXOWDGRYV

IDFWRU GH UHF XIXHHU G 834D GD)V FR Q G L F HRQIPVSIWERREOX\FILLGD W H

HQIGHD VX HVWIDGRQDPDWNPES®UDDN RYDOEBVHOD WHPSHUDWXUD
SHUPLWD XQD YLDELOLGDG FRPHUFLDYQ\JWRMHLFDR 86 p6 WY LBLC
LQVWDID PU[LPD FDQWLGDG GH *{ QAN BRHEHRWIHUPEFQHUDGD G
GHSHQGH GH OD HILFLHQFLD HQ OD FRQYHUVLYQ &( GH OD
SDUD REWHQHU HO SRWH®B VBIOQG A HVQMDI tBHHIQQ QU OD YLGD C
\ HO IDFWRU GH FDSDFL®DERGMXPR $SHIBEWDXBRLRQHY XWLOL
HQ HO FIOFXOR GH SRWEGBLRAVHBWUDWW MRQ +LULDUW

5L 3sF1;U0é&UKRE é& UE ?08 U:6 F 6;
4* L 5* 04 (

4* 0%

22w

6+ &DORU $OPDFHQDGR N-

i 3RURVLGDG GH OD 5RFD

& 'HQVLGDG GH OD 5RFD NJ P

E &DSDFLGDG &DORUtILFB GH OD 5RFD N- NJ
€ '"HQVLGDG GHO $JXD NJ P

& &DSDFLGDIGRIDGRWMI-$§&D

0 9ROXPHQ GH 5RFD P

Gy THPSHUDWXUD GH 5HVHUYRULR f&
Q THPSHUDWXUD GH 5HLMHFLYQ f&

5) )DFWRU GH 5HFXSHUDFLYQ

5+ & D CoRH¥S HU DNE-O H

&( (ILFLHQFLD GH &RQYHUVLYQ

3/ 9LGD GH OD 30DQWD DxRV

3&) )DFWRU GH &DSDFLGDG GH OD 30DQWD
33 3RWIHXH HQHURtD

&RQ HO SURSYyVLWR GH FRPSHQVDU OD LQFHUWLGXPEUH GH
FRQVLGHUDGRYV HQ HO FIOFXOR SXHV HO PHGLR JHROYJLFR
PPWRGR 86*6 +HDWHBMQ PEBIFH FFRWHFDUOR +LULDUW *DU



5HVXOWDGRYV

HO FXDO VH DSOLFD SDUD HYDOXDU HO SRWHQFLDO Gl
HVWDGtVWLFR \\BURED ESHDUPWWHRLWHUDU OD SRVLEOH JDPD
XQD GLVWULEXEOW@GBE GHREAXUUHQFLD GH DOPDFHQDPLHQW
HOpFWULFD UHVXOWDQWRBRBREHEBOSRVMQHQHLD QDWHYMHW YHRU IHRHF V
VLWXDFLRQHY GH SRVLEOHVY UHVXOWDGRY UHDOHV VH DQD(
VIQLILFDWLYDYV UHODFLRQDGDV FRQ HO UHVHUYRULR JHRWQp!
PiV SHTXHxR \ OD WHPSHUDWXUD PiV EDMD TXH HO UHVHUYRL
HO WDPDxR PiVJUDQGH \ OD WHPSHUDWXUDWLY DFRAWOQ FMXWMH H
OLEHUDO \ 2SWLPR 7DEOD

7TDEOD9DORUHYV XWLOL]DGRVY HQ HO FiOH&OGR G5 APOWIEFCRHELFLD O
+HDW LQ 30DFH \RHOVHLEBROORBRU O

BURSLHGDGHVY GH ODV YURFREWDVR &DVR &DVR
OtQLPR ISWLPR O0Qi[LPR

'"HQVLGDG J FP

&DORU HVSHFtILFR - J f&

SRURVLGDG

BURSLHGDGHYVY GHO IOXLGR

'"HQVLGDG J FP

&DORU HVSHREtILFR - J

BURSLHGHEHGHMFLPLHQWR

EUHD .P

(VSHVRU P

7THPSHUDWXUD f&

2WUDV 3URSLHGDGHYV

7THPSHUDWXUD GH UHLQ\NHFFLYQ f|&

J)DFWRU GH UHFXSHUDFLyYQ

(ILFLHQFLD GH OD FRQYHUVLYQ

J)DFWRU GH FDUJD

(QHUJtD HQ OD URFD Nj| ( ( (

(QHUJtD HQ HO IOXLGR |N- ( ( (

(QHUJtD 7TRWDO ( ( (

9LGD ~WLO GH OD SODQWD DxRV

&DSDFIOEDBD GH OD 300QWD O0:H

3DUDVLIQDU ORWH YEHIRWKY GVEHHKODKHRKR XVR GH Q~FOHRYV
SLURFOiIVWLFRV \ ODYDV H[WUDtGRV BH SURIX(FFPOGDGHV VX
SRURVLGDG SHAHPEHBMPHO DEDIGBXHH®HW ROBD Q]D 0 KOEWI RV

HW DO FRQVLGHUDQGR TXH GIR ¥FDO®MUVHVYQHAIFDAMRLYD PHQW H



5HVXOWDGRYV

PLVPR YDORU HODGRYVLEMEREHO IOXLGR VH DGTXLULY SRU P
IOXLGRV BRRWREMHQLGRY GXUDQWH ODV SUMKMBMRY D®H B UR
SURIXQGEWDAYQ WHFORUNWR UHABRBRRHO FRPSRQHQWH SUL
GH WDOPXHUD 5REHUM WWOR® HVSHFtILFR DO LJXDO TXH HC
PLVPR YDORU HQ WRGIRNMIDRBWHEDDPRYPLHQWR D H[SORWDU V
JRQLILFDFLYQ GHO UHF XU\ RO DHR WRSHIWB RHMWDUN RIHRRWH GH G
H[DPLQDU UHJKY®URKOMBRMPRY GH WHPSHARQWXQW D PSHOHWVH yFOF
ODV JRQDV SHUPHDBIQHV B DIFWRID @BV U IBFSHHUIH LG ODV
FRQGLFLRQHVWHIRSOHU DMDMW P R®K FOHQ URF DU D FW XHU@W UHIW SD F LT
|UDFWWDWD GH FLUFXOD BHAQS & W MN/KLBBEDID FHWPHDELOLGD G

SXHGH YDULDU H QOXWIKDMRED W\D O G L 0GILQNG UHL WY RD/O

IRV GHPiV BBRViPMMWPSHUDW X UBI IGFH WOIEQDHER LFRQYHUVLYQ ID
\ YLGD GH OD SODQW®R YRQtPRORWIMLITRBWLYDPHQWH GH
JHRWHUPRHOpPFWHEQBD D RWUR

IRV UHVX®MD GRWHQFLDO JHRWHUPRHOpPpFWULFR REWHQLGF
ORQWHBDWORORY WUHV FDVRV PtQIHPR OMHH\ PR[IVPRUREDEO
O:H VH HVWLPDURDEBE B BU®BDXGQPI[LPD GH SODQWD IR/ KR YLGD
VLPSOQUHLQ\HFFLYQ D f& $XQTXH HQ ORV WUHV FDVRV VH
FDSDFLGDG GH OD SODQWD TXH VH GHV H®HEGQ QWD RPNU YV HOER |
XQD SULPHUD D SUR[Q R-D/ALBBOHWSBIBY HOR PRV SHVRU SHUPHDEL
WIHUDWXUD GHO UHVHOQFRUMR GXPEFBIYPWDQR/ X QD



5HVXOWDGRYV

J)LIXUD &DUDFWHUtVWLFDV JHROYJLFDV \ WHUPRKLGUiIXOLFD\
KOXPQD OLWROYJLFD ]J]RQDV GH DOWHUDFLYQ JRQDV GH
SHUIRUDFLYyQ SHUILOHV GH WHPSHUDWXUD HVWIWLFR \ SUHYV



5HVXOWDGRYV

&DUDFWHUWMWUHRVMOBHEIRN SR]RV JHRWpUPLFRYV

&RQ HO ILQ GH FRPSOHPHQWDU OD LQIRUPDFLYQ SDUD SODQC
HQWUH HO \ VH HYDOXDURQ ORV SR]RV 3*% 3*%
DFXHUGR D ORV UHVXOWD G RW REMWDQGE B RAH SIDVYOFALHY Q GGRH X QD
\ XQD SODQW DV IG5 O®ID \DKFARX D O P H Q WXHM R HG X H Q WD ¥ R&H XY S®
NJGH OtTXLGR 7DEOD &RQ HVWD LQIRUPDFLYQ GLVSF
XWLOL]DQGR OBRGMXEWWRBHRYRVGHVFDUWDQGR HO 3*% \D T
HVWUDWPpPJLFD SRU HQFRQWUDUVH HQ PHGLR GH iUHDV W)
UHLQ\HFFLYQ \ VHSDUD GRRG H{ID UHRW® GHDUDIP S R

&RQVLGHUDQGR ORVSYWUSYVRFRHEBNVR G®Y BRWDGOGNWSRQOLED HS RW H
GtD GH KR\H¥YW XQ SURPHGLR GRU SR]JR /D JHQHUDFLYQ GH H
SURGXFLUtGH VDNORXHUD XQ NJRWIHBBURSEGHR TXH GHEH VHU U
$O0 GHVFBUWDODHOQWDOStD SURPHGLR HV PD\RH DO SWVMDNJ Ol
GH KR\ GLVPLQIHUtBHURHPARRWD HO SURPHGORH SR SR]R
JHQHUDFLYQ GH HVWD HQB8HJIND GRMIHXF LXK QD NJRWIS R URSE® HR
MEOD (VWD HVWIHPEBVNYQHQ ORVY GDWRV SUHOLPLQDUHV SRU
FDVR GHEH WRPDUVH FRPR XQD LQGLFDFLYQ GH OD PD.
JHRWHUPRHOpFWULFR SHUR QR FRPR GHILQLWIGHEHIDUD OO
UHDOL]DU PiV SHUIRUDFLRQHV

7DEOD&DUDFWHUtVWLFDV WHUPRKLGUiIXOLFDV GH ORV SR]RV
GH YDSRU \ OtTXLGR HV FDOFXODGD FRQ )HFKI® HD CBCDUU HV
YHFKH@®BIOXDF Ly Qt 33HNNL y BDEH F D E(H)W O O 6Q WV D, QGG IBFHR G H
SURGXFFLYQ

3R]R| 3UR|]| )HFKD 3UHV)OXMRQWPQOXMR)OXMR,QBUR|G(QHUPtD
P HYDOXDADE| 7RWDM®M NOIDSRU/MTXLGR NJ V EDVUDSRU
EDU|DEJ NJV NJV 0:H

3*%

3*%

3*%

7TRWD(

BURPH|GLR

7RWDQ VL(Q
3*%

3URPH|GLR
VLQ 3%%




'LVFXVLyQ

3DUD WHQHU PD\RU SUREDELOLGDG GH p[LWR HQ HO GHVDU
HQWHQGHU HO FRQWH[WR JHROYJLFR TXH KD GDGR RULJHQ I
FRPSUHQGHU ORV HYHQWRV YROFIQLFRV HVIVMKIFGRXYDOHYV
FRQWLQ~DQ DFWLYRV HQ OD UHJLYQ H\H® URR/GH D RHCROQH H.5'W R
HQ HYH¥KKVWHQWD HO GLVHXR GH OD HVWUDWHJLD GH GHVD
FRQ EDVH HQ ORV UHVXOWDGRM @ H BR L H/GRWG HRV O®H ] R QDO
%RULQTXHQGNUBDFRQVHYR OKFREMWED YRIOFEDQRD VH DQDOL]D VL
PiV HXWWXUDV GH FDOGMHMSDW\GHHQFRDIGSH/ RQ VLVWHPD KLGURYV
HO TXH VH KD\D @ HVHDWHIRCRUDL®RRIJXRWpUPLFR GH DOWD HQ!
H[SORWDEOH \ VH HVWLPD \IQ KHUSSRMHY FIL D Q VMWDHDIp VWKL
JHRWIWRHOpPFWULFD GHAXDO:YH SIWRNWRDUtD XQD HVWUDWHJL

(YROXFLYQ WR&@WDQRH OD GHO iUHD GH HVWXGLR

&RQ EDVH HQ FDUDFWHUtVWLFDV PRUIROYJLFD\ B@HWD LRYD O
TXH VH HHWLEBDRGHUWLHQWH 3DFtILFD GH &RNQWRROEDQHDV\5L C
OLUDYDOOHYV SUWHKMUIHW HNPWSMEHBWHHULQJ KDQ SURSXHVWR OIL
HILVWHQFLD GH HVWUXFWXUDV G HAXHRID[OMODIRIGE@h QIRAVD W Q C
HUXSFLRQHV BIPEQRQMVWWHD VIEKRIDYRUWFHRFH OD FRQIRUPDFLYQ GF
KLGURWHUPDOGBVHRRYBSRALARFLID TXH HO SURFHVR GH IRUPDFI
LPSOLFD OD LQVWDXUDFLYQ GH JUDQGHYVY YRO~PHQHYVY GH PDJ

+ NP 6LQ HPEDUJR QLQJXQD GH HVDV LQYHVWLIDFLRQHYV
OtPLWOHRN FHARUUHVSRQGLHQWHY SURGXFWRYV HUXSWLYRYV OLJL

3RU OR WDQWR D OD OX] GH ORV GDWRV SUHVHQWDGRV V
YROFDQRORJtD GHO iUue8D HM¥RPRFEWD E®OH XQRDM R PLV HVWUXF
HY DOM GLVFXVLYyQ VH HQORKNDOHRL WG N QMUMGXFYDRM G O BV

UHODF LR QOGEIHW FRHS U H V LIRQRIEVYWDOFNVGLADWMW DEOHFHU ORV Ol



'LVFXVLyQ

GH ODV FDOGHUDY HV JHQHUDOPHQWH GLILFLO SXHV QR VL
ILSPDQ VRQ LQOPHGLDWDPHQWH HQODUJDGRY SRU GHVC
LQHVWDEOHY GH OD FD O G HIGD FRAHRAQ bSO RIRDHIPA F RADRIRG/D § R U
WHFWRR EXERHUWRY S RVYWRERBEEF VRRAMUDD S\SDHHRKHHQFLD GH HU XS
UHVSRQVDEOHYVY GHOMRWQEBBSBH BYGEHODMRH 6LQ HPEDUJR VI
XQD GHSUHVLYQ YROFIQLFD FRMF® XRD FOORG IBBD WHPRRE OIS I3 R
PDJPIWLFD GHVSXpV GH XQ YDFLDGR PDVVYYRVEREBDOQW i HDID QH
ORV OYFRWBXFWRV TXH IRUPDURQ OD FDOGHUD

(VWUDWLJUDItD

(VHYLGHQWH HQ@XGDODHYRYODFLYQ /LEHXQDGHG GNWSWILWELSL
DIORUBRQWMWPDGR SRU OD UHFRQVWUXFFLP® RH\G\W UEDAPISIRJ i \L F |
SDUWLFXGBRUBBQNMWHW UDWLJUDItD REWHQLGD GH ORV ULSLRYV
JHRWpPUPLFDV TXH FODUDPHQWH VXJLHUHQ TXH OD )RUPDFL
IRUPDGRUD GH XQD FDOGHUD +D\ FRQVLGHUDEOHV GLIHUHQF
P HQWUH OD JR@®RUHAWPRPLBEBDY FLUFXQGDQWHYV (VWD XQ
FDOGHUD GHVFDQVD GLUHFWDPHQWH VREUH HO EDVDPHQWF
%DJDFHV &RQ EDVH HQ OD FRUUHODFLYQ HVWUIFWL3QiILFD
YROXPHQ PtQLPR STHJB ODNBDUWH H[WUDFDOGpPULFD GH OD )
SRGUtD VHU VXSHULRU \D TXH SDUWH GHO GHSYVLWR IXH H
SHUGLY HQ OD DWPyYVIHUD (O HVSHVRRDBURP HCEHRULDQWHO FDX
FRUUH\BIRQGHSD ®PHIQMYHPEULWD GH /LEHULD HV GH P GH!
7DEOD 1R REVWDQWH FRQ HO ILQ GH HVWDEOHFHU FRU
HVWD XEVGPMFHVDULR UGHIYWLMWADXUFWRYDERHY SDUD GHWHU
FDOGHUD

[tPLWHYV HVWUXFWXUDOHY GH OD &DOGHUD

ORUIROYJLFDPHQWHI HG RO GPH WD WIRSERW\ $/R.G 1 DREIOBHGYHEH B0HD H U
OD )RUPDFLWH /CRRDDDLD]D HQ HO VHFWR3AHGOG: 56T yvdME HY RO FI Q
6DQWD ODUtD 6XV ERUGHV WRSRJUIILFRV VXU \ VXURHVWF
SUHFDOGpULFDVY GHO *UXSR %DJDFHV LGHQWLILFDGR FRPR
GHVGH OD HDW WRHWWXR B O WOV EBBOVRMD PSR JHRWpUPLFR /DV 3
SUHVHQWD SDUHGHY DUTXHDGDV \ IXHUWHY SHQGLHQWH
EDVH FRQ XQD DOWLWXG Pi[LPD GH PV Q WMLHQWWDVXU \
TXHO OtPLWH HVWOUSUHR Y UBWYSRIY ®HD AFDQ OD OLQHDFLYQ GH G
JRUPDFLYQ &DxDV "XOFHV TXH VH HOQBXtHPQWUDPRD FROYHd DF@D
&RQVLGHUDQGR ODV HGDGHV \ OD UHODFLYQ HVWUDWLJ



'LVFXVLyQ

HPSOD]|DPGIRBMDWDPHQWH GHVSXpV GH OD IRUPDFLYQ GH OD FI
GH IDOODV TXH FRQWUROyYy HO FRODSVR FDOGpULHR OR FXD
FDUDFWHUtVWLFRDGHLCFDOQEPHAUI D U HDEAHRRU GHO PXQGR

)LIXUDODSD JHROYJLFR MIPASMOHVLADWEBXFOVXUDOHV LQIHULGR\
'XOFHV #&BP SR JHRWpPpUPLFRARQBDIHORDWPpUEPLFD % RULQTXHQ
IRV GHPiV ERUGHV HVWUXFWXUDOHY VRQ PHQRV HYLGHQWH
HPEDUJR SRU ORV GDWRV UHFRSLODGRY VH VXJLHUH TXH OF
SRU ODV HVWUXPEWXBBNWLYDPHQWH LQGGHDQUDRD®B HOUD MXI
IXHUWHPHQWH FRQWURODGD SRU /RLV¥FXWH® AW GHR Q DLOJIPID\G S Us-
KHFKR TXH HO Pi[LPR HVSHVRU GH OD VXFHVLYQ LQWUDFDOGDP
HQWUH HVWRV GRV OtPLWHV KGWPRIiWXEBVERPQWH BEXRHXQBU]
HVWUXFW XUWDI\E OD )LJ VXIJLULHQGR TXH HVRV OLQHDP
QRUPDOHV TXH FRQWURODURQ HO FRODSVR FDOGpPULFR \ OC
GHSUHVLYQ FDOGpPULFD



'LVFXVLyQ

)LIXUD D 3HUILO JHROYJLFR GHEHEUH. BH GIHOGO 5B 5tR $KRJIDGF
KDVWD OD ) YHU )LJ SDUD XELFDFLYQ

&HUFD GHO OtPLWH QRURHVWH GH OD FDOGHBDY VAW IGGXFW XU
SURIXQGLGDG HV OD ~OWLPD SHUIRUDFLYQ@ UXGHSWHY HPQW D
SURIXQGR HO SRIRVI®WP QR FRUWY PDWHULDOHY GH OD )RU]I
IXH SHUIRUDGWR OXPFIUW H&HG®RO DH N DIWDHEH URDWP DW RSHH VW U X FW X U
TXH H[LVWH HQH¥WB GRIEAWE®HHOID GH GX FDWR HHUWIDHYLGHQFLD
VHGLPARMBBOWDQ GHVGH HO 3DOHR¥HQR\KDVWD HO PLRFHQF



'LVFXVLyQ

(O OtPLWH 6( GHWOYWI AFDMQAGHQF LD 6 BRQSRIUFBRW K RPRWQLOODYV
GHELOLGDGGDQB®GWH @MBLDHVVWHYXWFOW A DDOP DGHPiIV GH FRUWI
SUHFDOGpULFDV VHSDUD ORV HGLILFLRVY YROFIQLFRYV 5LQFyC(
KD\ GRV PtQLPRV YUBEDUDMWID BRYW U XRW XRPUYHVSRQGH DO
VXUHVWH GHO SULQFLSDO PtQLPR JUDYLPpWULFR \ HO RWUF
(VWD SHTXHxD FDOGHUD VH RULJLQy GXUDDQGAD HBEQWRE LR \O 3
&&' LQGLFDGR RUHHOXKHFX )RUPDFLYQ /LEHULD DOFDQ]y XQ F
SR]JR 3*3 VLPLODU DO PHGLGR HQ ORV DI®RUDPLHQWRYVY HQ H

(O OtPRWHVWH GH OD &&' HVWi VHSXOWDGR EDMR ORV GHSyV
PtQLPR JUBRLPPWMILGR SRU OD EDMD GHQVLGDG GH OD )RUPLD
HPEDUJR HV SODXVLEOH TXH HVWH OtPLWH VH SRGUtD H[W
HVWUXFWXUD ) FHUFD GHO DIGREMPLAD IR GBl )RLDDFLL @ L&RAX
)LJ KDVWD HO ) SDVDQGR SRU GHEDMR GHO FHQWUR G
H[DFWD GHO OtPLWH QRUHVWH DO GtD GH KR\ QR SXHGH V
PRUIROYJLFD R HVWUXFWXUDOQRODHD B QNIDBAMD@EHRH OQLF|
LGHQWLILFDGR HV HVWD HMWDBHH®EGR GRRWHOHDOLQHDPLHQW
GHO YROFIQ 5LQFYyQ GH OD 9LHMD \ XQD FLFDWUL] GH GHVOL
KDFLD HO ( GHO OLQHDPLHQWR WDQDFHR FERPERR HQQV B R®HDO L © &P
QRUHVWH GH OD FDOGSIWRE IVEQHH PX B/ UHIIV XNV MARD GLHIM 51 U H Q F L
TXH HV LQFRPSDWLEOH FRQ OD SUHVHQFLD GH PDWHULDO G
HVWH OLQHD P LSDQUMRS BRVHRWUD GH HV W B\ \PEDREEBHR E D O HVO W D
OtPLWH HVWUXFWXUDO GH OD FDOGHUD PiV DO QRUWH GH VX

/IR H[SXHVWR DQWGUERUPHQ@W@B FDOGHUD GH &DxXxDV 'XOFHV
HVWUXFWXUDO UHVXOWD Q8 R QVQHXDHF WVRJPDX D BREGHOD G 1
VXSHUILFLH PtQLPD GH D)QUHGHBRBBUR HVD QMWHRIVBWHRWHQGR X
RUGHQ GH SFD BEWHDIDF®H)RMPD FLYyQ /LEHULD \ XQD GLIHUHQ
DOWLWXG GH SDWPMQWUSHODRU GH OD J)RUPDFLYQ /LEHULD \ O
SUHF DO GHU D ERHG IFR bl RV bl XOF W X bl DROE W@ HHRIOSY®RHWHDU W LFD O F
GH P (VWD FLIUD PXOWLSOLFDGD SRU HO iUHNPGH OD FDO
SDUD OD GHSUHVLYQ GH OD FDOGHUD (O YROXPHQ GH OD
PXOWLSOLFDQGR HO HVSHVRU WRWDO GH OD LQWUDFDOGHU
NP $0 DJUHJDU D HVWH YDORU HO YFOOXPHO® GR B PMWUHUALIRQG
VH REWLHQH XQ YROXBHQDN®RIVPROUBBFLY®ALEHULD OR TXH F
HO YROXPHQ HVWLPDGR GH OD GHSUHVLYQ GH OD FDOGH
FRUUHVSRRGXPHD \GLH) WRKFOHQV IQGDHE HTXLYDOH



'LVFXVLyQ

JRUPDFLYQ GH OD FDOGHUD &DxDV '"XOFHYV

/D HYROXFLYWWQHFRO/FOLGR G XBHi GHY BIQURD Oy OD FDOGHUD &D x
GXUDQWH HOLJRFFHOAR UHVX®QYPERWIHHFKDPLHQWR  SURGXF
DFHUFDPLHQWR UHOBDWL YIR UMOHDWPH U BY SBXGDPHULFDQD
GHIRUPDFLYQ LQWHUQD GH OD SODFD &DULEHR GXQi\PNFD
UHVSRQVDEOH GH OD IRUPDFLYQ GH OD SULQFLSDOHV HVWU
SRVWHULRUPHQWH IXHUR QD¥WQDW]DWGE HO DVFHQVR \ DFXPXOD
VRPHURV HQ OD FRUWH]D GDQGR OXJDU D OD IRUPDFLYQ G
LQWHUQR HQ HVWD iUHD

/IDV URFDV YROFIQLFDV PiV DQWLJXDV HQ HO iUJLB\H GIN W X G|
HVSHVRV IOXMRV GH ODYDV DQGHVtWLFDV SHUWHQHFLHQWH
ODV SHUIRUS'BLRR RE \GHBYWH KOD GLR LQLFLR ORV SULPHUR
GH YXOFDQLVPR H[SORVLYR \ |RUP§Q G/H\FXHFMDLD \8 G HGIDI® &KXV
TXH DIORUDQ HQ HO ERUGH GH OD FDOGHUD &DxDV 'XOFHV
LQLFLD VX WUDQVIRUPDFLYQ HQ FRUWH]D FRQWLQHQWDO
YXOFDQLVPR VLOLFLR H[S GRR\PIDYR }UH & SRQN PEHVH VBB GQLUPE U
5RVD *UXSR %DJDFHV GXDMWHVI)HOLRLOFRAQRXDOHY SRGUtD
FRQ FHQWURV GAD®IBHVDy @DSXWDW 'XOFHV TXH KR\ GtD QR P>
PRUIROYJLFDV QL HVARVUX W XV\W B EVFLMOBURVHBEDUJR HO GRP
9LHMR GDWDGR M) ORFDOL]DGR HQVHOF OyRLVFIR ¥RO BiHMFRQ
D OD HVW BIQF WX DRPLWH VXU GH OD &&' VLQ VHU UHODFLRQD (
GH RFDUDG&BWBIV 'X O FWX HBOH H UK HTXKHIU FR Q WRH FRRUXQR G H
ORV GHSYVLWRV Pi¥HV@WDIXRYLBEUODLFE®H S YV B WY& WEH 6 R MDX |
SLURFOIiVWLFRE D UER®D DUHDD ®H G R VWQG L R'X L O @FON HW

(O HVWUDWRQWRDAMR Q FFROFUHVSRQGLHQWH D OD SDUWH VXSHU
HVWDEOHFLGR HQ XQ iUHD DKRUD RFXSDGD SRU ODV FDOGH
FRPSOHMR YROFIQLFR GHVGH VXV L@®LEHRN OXC-D¥RQWQ ROD &R
) HQ HO FHQWUR )LJ D

SRVWHULRUPHQWW EDREBXMROHDO HSLVRGLRXGHGHROMDEXKR GH C
PD\RU SHWOWRGFIiQ $OWRQNWDLYR UXSIFLYQGEH/ YROBPPMWHY GH P
ULROItWWERRGDWVFHO YDELD®RFPPVUPRPDIPIWLFD DVBFLDGD S|
wubDYpV GH IDOODWHGQ@ WHH QY WREMWBHNY XUHVWH VHBXLGR SRU
VX WHFXIR GH DERHALGRVDLEXFLYQ GH ORV SUBRGXHWRMKBH OD
XQ PHFDQLVPR GH FROPWYBREE DO RHBXNVVOWFYH VJ D

HUXSFXHQO RD FDOGHUD LQLBOY GREXDN@DTHOH/ BIH GHIG y VA.NORIWD GR



'LVFXVLyQ

ILQEBMDtGEFDULDYV ROHDGD V 33LIUGRVDOMM %/ILE D VHQGWYDUUROOY H(
SURSRUFLRQHV PDVLYDV HPSOD]DQGR GLIHUHQWHV XQLGDG!
JLEHULD (VWH HSLVRGLR XGH BRI S K pVDORSMH 0D H[W U X VI
PDJPD UHVWDQWH HQ RRFFFDV GIHH XFQRIP ¥ REWWLIFE @) RUPDFLYQ
&DxDV 'XOFHV D OR ODUJR (GRIQD F\R ODG Y R VG EHX 6 DF/PR O/G RO
DFWLE¥RGPIBOGHUD | XHGYSR X LEDQORVXGRIV R PG 6 HSK MLV R V
SLURFOIVWLFRV \ HSLFOiVW{LHR\QLFRWDRD ADy Q HSXWHD@RV IS HODD |
FXDE RULJLQyY6ORQLBBIQ@HIUMD G\D F HQMID \D '®R D FARD/OGHU D

&RPRIRFXWRIQ PXFKDNV FOVDGHUDYV VLOtFLFDV *H\HUGHODUW¢
OD FDOGHUD GMN PWKIPHIQVRHEO\D FD O G H WD HFK 6 DH® VLLFIH@® WHG L
ODQVWDYXQYMIH XQ QXHYR VLVWHPD PXYH FXLFRQYRFR GD FIKQ\GR
GE HWRWR ORIQFYQ GH6MI)WDHMIUtD G

JLIXUD(VTXHPDHHR OFRAORVWBPRWYQLFD GHQ IIRUHDD 6Hy BWW XGLR
FDOGHUDD xDV '"GCARPHRV*YQJRUDGRIPBRM®R SRTERPFODQ 9LFHQWH
GRPRUWXGBPRUQLO®DARRD xDV "XOFRIFFRQJIJRUD -RYHQ



'LVFXVLyQ

6LVWHPD KLEGR@ERIWMRWPDOLFD %YRULQTXHQ

(Q%RULQMKXKKQ VHOHFFLRQDGR \ H[SORR® GIR YQi QUGB BRIU U REF
GXUDQWH OD ROWROXKEW yWOX IWHOKBLBHVDUUROODGR XQ VLVWH
FRQMXQWDPHQWH FRQ XQ \DFLPLHQWR JHRWPpPUPLFRQGH DOWD
HO ILROGKMOHPEGHOR FROQIAHSMARID PUPHPR BRUDQIRHXDO H\
QHFHIVD GHWHMY PI[ODWHQFLD GH XQD IXHQWH GH FDORU \ XQ
UHVSHFWLYD FDSD VHOOR TXH FRQWHQJD IOXLGR FRQ WHP
SURIXQGLGDG PHQRU D NP /R FXID@ RV R DALY BD GG MG RFELLEDUH
FRPHQWD D FRQWLQXDFLYQ

'XUDQWEVOWDURRFLYQ GH SR]BWVEMWBPR QPRI GH DSDULFLYQ
JRQDV GH DO WMHVMIMSIWUYQ QRUPDO GH LQFUHPHQWR GH C
SURIXQGLEG®KE O'RWIPQBY GH GHMWHIRD Bl @D DQRPDOtD GH F
FRQGLFLRQHV GH WHPSHUDWXUD GH XQ UM \HHOHWRXALR GGH DO
RVFLOD HQWWHV QGHILGR&RHO LQIiFQB GH RICDOQWHDYV H[SXHVWR
VH UBIIIOGINDD HV W UXFW X UDP I WRIH 0@ IFHAUD LiF B © DBUM@IBEROWV X U D
GH PV WWH HVSHVRU GH OD FDSD VHOOR HW\RWD FRQVWLW.
LQFOX\H OD SHEy /M ® FB\H GHO 5L QFRRU BHF DYDY STUINEOO D
JRUPDFLYQ /LEHULD $GHPiV SRU GHEDMR GH OD FDSD VHOC
PLQHUDOHV GH PD\RU WHPSHUDWXUD 1R REVWDQWH KDFLD
,OOLWD \ OD FQRWPHD G tIR W ©RUEPLL] DQ RXKMIU UMY E R YIRRWLR JHRW pUP|
SURIXQGLGDG H[SORUDGD HQ HVWH VHFWRU

(Q HO UHVWR GHO iUHD HVWXGLDGD OD PLQHUDORJtD GH DO\
UHYHODQ OD SUHVH®BIOR G HDGXWAD AN BHEYOVOH VW T X H FGWDRRIBIVIH Q
VHSDUDGRV FRQ PD\RU IOXMR GH FDOR W QRPORYVDPD $BHGHG R L
HVWDU UHODFLRQDGD FRQ XQD SOXPD GH FDORU DVFHQGHOQ
PDQLIHVWDFLRQHY WHUPDOHY TXHDBERY¥DQIORQ HQ@ \SWRYRL B H H
DVFHQGHQWH )LJ 1R REVWDQWH KDFLD HO : HO JUDGI
OD H[LVWHQFLD GH XQD EDUUHUD KLGURJHROYBEDFR OO XH LPSL
VHFWRU GHO 3* % H BRELRWIWD1SOWLWDQRPDOtD WpUPLFD VH H

OD VHSDUDFLYQ GH ODV FXUYDV GH LVRJUDGLHQWH HQ HVYV
FDORU SUREDEOHPHQWH UHODFLRQDGDV FRQ SHUPHDELOLG

6LQ HPEOBDRQLOGWKQ LV WIHHFRIW p DF EFRAHESDHQ GH HQWHUDPHQWH
HIWHQVQPRR @EHMUPHDEFRMWHFXHQWHPHQWH XQD GH ODV PD\F
SURIXQGLGDG OB UHSBLPHEWHGERF DR PDWSLHADP FRELOLGDG SULPE
UHGXFLGD \ XQ HVSHVRU UXBHWDRWDDFLUFKXOD¥FHYQ GH ORV |



'LVFXVLyQ

ODV HUWV XBFWXFRUW D Q3RMEY BREDS & HRGXIE B\ IENW/E DDV R F L D G D

SULQFLSDOPHQWH D HVMQ PHEYRWD §URTFRWWHLF® FRQWDFWRYV
HVSHVRUHV GH PDVBHUDRPOSSIOPPRIPMEDO H Q O B[ XWW a8 & HVD DIDF
FRODSN®RXH VH WRUQD WUDVFHQGHQWDO SDGH GCABWDUURO
HOQWDOGHRWODONEDO DNROYJLFIFRUMWIHQ ORV SURGXFWRV VLQF
SUHFDOGpPUERRYWSESEWHKXYHQ ORV SDVRV SUUHAXOBQFQRBR®HN XIR3
JHRWpPpUPLFRV /RURAKQPEWD ISIKKDRSW D DOFDQ]J]DU ORV VHFWRUF
HVWUXFWXWUWQVOD BBHUAKPYDELOLGDG GHO PHGLR

(Q WPpUPLQRYV JHQHUDOHV HO VLVWHPD KLGURWHUPDO HYLG
PDQLIHVWDFLRIQWW | VOLFPRL@H\GR SRU ORWMVDBOBV @&HBVRARD
FDOGPULHROD HVWUXFWXUYUDIJUHIJRR@REVYWDQWH HQ HO iUHD
JRQD JHRWpPUPLFD %RULQTXHQ HV GLItFLO LGHQWLILFDU ID¢(
GH ORV IOXLGRV HQ SURIXQGLGDG D SHVDU GH HYLGHOQF
HVWUXFWXUDVHWROWUIYBBY TXH QR QHFHVDULDPHQWH DIHFW
SURIXQGAIGD G PBHMUXRDLU HVD LQIRUPDFLPQGER QY ULE XOFQ y@L \GL
JUDGLHQW H/ M |RERVIFHRQRHU XLQDN P SHUMIMFISFQ.BHD SRUL: GHO iUHD
HVWXGHOGDUDGLHQWH WpUPLFR GPHDRULH AWM WEBEMGIRDADIFQ PO H Q \
KLGUIXOLFD HV SUREDNBWK AW NKHDIDY EVWMPQWDGR OD SHUPHI
HQ HVWD JPRIQ® FRPSRUWDPLHQWR RFXUUH KDFLD HO VXU SR
IDYRUBGIBHSHUPHBRUORWDG SDUWW pH ©LERR® UAKLEHERN(R

VH DOtQHD FRQGOIRVYRW M REHFPRYR FHUFD GH OD//HVWUXFW XU
MXHJD XQ URBIEL MORYM/IW HPD KLGINRMUHLEXGS H @ G168 M RO D
FHUFD QD IGEQWEOBRU TWH XE LFOBBYWHODFLRQD FRQ HO DFW
5LQFYyQ GH ®DVIERMIIDIPD UHVLG X DD POH AW IFFPD&H OD FDOGHU
'XOF#H®HPiV ORV OLQHDP/LHQWRQVWGLWAEFRMHOHQ LQIOXHQFLI
HO FRQWURO GH OD FLUFXODFLYQJGH ORPYHQWIUBR/\V TKIHG HRW
GLVWULEX\H HO IOXMR GSHIOFDIORRLRQOGEEARPL@D EDUUHUD KL
TXH LPISRRBHLPLGWRY IOXLGRV FDOLHQW HVH\ (BHRGX B RLW® G\W R
UHVHUYRULR JHR® p8RUFROWRPIRD 8D HVWUXFVWRQ@D7) (* FRI
SRGEDXVDWPBDEEPUGDG VXILFLHQWH SDUD JHQHUDU HO DVFI
VHFWRU VXU GHO iUHD H[SORUDGD

3RU RWUD SDUWH SDUD GHWHUPLQDU HO RULJHQ GHO IOXLG
OD SURFHGHQFLD GHDVDBXDDWHNVHRIFADAWUBEDY GH &RVWD 5LFD \
HVWXGLR HQ HO 1: GHO SDtV FDXVDQ TXH HO YROFIQ 5LQFy(
SURYHQLHQWHY GH DPEDV YHUWLHQWHV VLHQGR HO FOLPL
WXUEXOGHRQMRUDYV IXHt I IHKR FIR@R' LGHUDEOHPHQWH PiV VHFR [/
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GLVWULEXFLYQ GHO ' FRQ UHVSHFWR D OD DOWXUD HQ OD Y
)LJ HO DJXD PHWHYULFD HQWUH \ PV QP HV SUF
SURYRFD GDKNXPRIGODOCHQUWRIYERO SDFtILARWRIHOWYDYV TXH P
V QP HVY FDXVD GH ODV SUHFLSLWDFLRQHYV TXH SURFHGHQ G
\ PVQP ODV FROQFHQWUDFLRQHYVY GH ' SRGUtDQ VHU
SURFHGHQWH GH DPEDV YHUWLHQWHYV 6LQ HPEDUJR HO LQ
GLVPLQXLU SXHV QR VH FXHQWD FRQ DQiOLVLV GH DJXD PHW

3RU PHEGILRRQFAQWUDFLRQH6/2 GHOORYEBQLRIPW LILFYy WUHV W
DJXDV 1R REVWDQWH ~QLFDPHQWH HO DJXD SURYHQLHQWH
61 UHVXOWy DJXD PDGXUD TXH KD DOFDQ]JDGR XQ HTXLOL
FHUFDQD D ORYV f& GDWRAQ TPRR VXQ LBIKWWU YR ULROGRLD O
OLHQWUDNVVTR¥HVWUDV SURYHQLHQWHY¥ GH*@®RV SRIRV JHRWp
LQGLFDQ WHPSHUDWXUDV GHO RUGHQ GH f& OD PHQRU W
SRU PHGLR GHO JHRWHWVR yPHWEHRIGIHDERURMHY GHQUWX TXLOLE
SURFHVR GBRLVRWQWRSDUWH OD UHODRPLYSYUROH®QLMRWN KW & 7
QDFLHQWHYV 61 \ GP% GH3ORV S\RIR¥N SXHGHQ WHQHU XQ YtQ
HO FXDO HERFBRU.OPDFRQFHQWUDELYQ GH ORV PYXHVRSFON Gt
\ ORV SR]JRV GHO 3*% \ 3*% SXHV VH DVRFLDQ SRU PHGL!
WDPELpPQ FRQILUPD TXH HVWDV PDQLIH\GMDEDRRQHWRDXKQDIO
GHYBJD UWWHMUYRULR JHRWpPUPLFR GHOD O\WQDHARVL QS XH X E L
FRYUWXLGR SRIUDPRDP i WSLLFDY H GHOQWRIOFiQ 5LQFYyQ GH OD 9L#t
GH DJXD PHWHYULFD FRQ XQW2FRPSRVYWMFLYQ LVRWYSLFD
FRUSRHYGLHQWH D XQD DOWXUD)EFEHUFDQD DSRU ®R/ WIPQWR
SURFHGHQWH GH OOWLIDEHGH OD YHUWLHQWH &

ORGHOR FRQFHSWXDO

&RQ EDVH HQ OD LQNMNUBLKVNHXYP HOWAHHRIGARORY ERW HIR WKL RW |
FRQ UHFXWPVYRR KBRIWOQWD HQWDOStD FRPHUFLD O RRHMWWHH[SOR
GHO YROFIQ 5LQFYyQ GH OD 9LHMD TXH VHUi XWLOL]DGR FR
HISORWDFLYQ GHO FDPSR JHRWpPUPLFR %RULQTXHQ /D IXH
UHO@PGR FRQ HO YROFIQ 5LQFYQ GH OD 9LHMD OD FXDO LUL
DJXD PHWHYyULFD SURYHQLHQWH SULQFLSDOPHQWH GH OD YH
: GHO 5LQFYyQ GH OD 9LHMD \ GHO 6( GHO Y ROWiiR &RKRIDRG R3/U H (
UHSUHVHQWD OD SULQFLSDO IXHQWH GH UHFDUJD DO DSUR
VLVWHRDWAIKFWXUDMYQ )HUWH VHFWRU HO DJXD VH LQILOWUD
)LJ D\VE 'HIRUPD VLPDOAHGNHALEGRWLOEG DXMHXM GHO 5LQF



'LVFXVLyQ

GRQGH HO DJXD PHWHYULFD DSURYHFKD OD HVWUXFWXUD ) &
(Q DPERV FDVRV KDVWD DOFDQ]DU SURIXQGLGDGHYVY GRQGH H
PH]FOD FRQ IOMWLGERY PODRPWHULRUPHQWH DVFLHQGHQ \ VH D¢
IRUPDFLRQHV %D JDFWW D FIKRRFDVHFBRBRSODVHOP KN Q P OR
TXH LPSLGH TXH PLJUHQ KDVWD OD VXSHUILFLH IRUPDQGR )
SSP S+ QHXWUR FRQ XQD WHPSHUDWXUD FHUFDQD D ORYV
FRPSXHVWR SRU GH DJXD IPHWHYQGRHD/WLFD GBKKH VH GF
IRUPD QDWXUDO KDFLD HO : WDO \ FRPROORGUNY¥EBODDORNO
UHVHUSRULBRVLEOHPHQWH WDPELPQ GUH®@XGHEHRHMDHQD W X
VHFWRU QR VH KD GHWBGM® G R VHWYIKWIDRGHVFDUJ
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J)LIXUD ORGHOR FRQFHSWXDO GHO VLVWHPRHJRRW\HW PR DF R R3/
SULQFLSDOHYVY FRPSRQHQWHY GH XQ UHVHUYRULR JHRWPpPUPLF
UHFDUJD SULQFLSFPFOQRQYHDOGRVIOXGMRHE IXHQWH GH FDORU
FRPSUREDGR PRYLPLHGQWR RHRAHPW PORDERRULQTXHQ



'LVFXVLyQ

(VWUDWHJLD LQLFLDO GH GHVDUUROOR

'XUDQWH HO GHVDUUROOR GHWQ FFJ RXHHF W RVIHR\D § 0 N LIFGRL ¥ HD
\ GHVDUUROOR VRQ ODWGHLRDEWdLHWRYVSPONWHV VH KD KHI
FRQVWUXFFLYQ GHO SUR\HFWR FRQ LQFHUWLGXPEUH GH OD
SURSRUFLYQ QHHOVIDXWQALBRODPLHQWR DGHFXDGR GH OD FHQW
WHQLHQGR p[LWR HQ HVWDV HWDSDV HO ULHVJR QR DFDED
JHRWpUPLFR SDUD OD DGHFXDGD RSHUDFLYQ GH3®RN SODQWD
HHG HO GHVDUUROOR GH XQ FDPSR JHRWpUPLFR VH GHEH U
DGHPiV SODQWHH ODV EDVHV SDUD DVHJXUDU XQD LGyQHD H

SDUWLHQGR GHO KHFKR TXH OD HQHUJtBXUNRWMHRPALFODPHVRUH
WRVWHQDEK®WWUDWHJILD GH GHVDUURORKR BHEFRIMHEZIHADERP HWWDR FD
OD VRVWHQLELOBGDG BH@LPHMBXUWMR ULHVJIRHPK HDDGX WH S
DIRWDPLHQWR GHO \DFIFROUDODMHWER HQW HRX®HU HY/D ODH®D ~WLO \
SUR\HFWR VHD HFRQYPBRDPOWRWWDQMRWDHEVOHSH VXPD LPSR
FRQRFLPLHQWR GH OD GLVWULEXFLYQ GH ORV HOHPHQWRYV
PRGHOR FRQFHSWXDO VOGHBOUMNRRUHFEWBUYQFRH FRQ HO ILQ
GHOLPLWDU ODV iUHDV D XWLOL]DRLY® GH CGRRGAKEGRY IHXRW
$GHPiV FRQWDU FRQ OD HVWLPDFLYQ GHO SRWHIQFH\L\W D G53W D
\ GH DRXBBUGBDDOPDQWLGDG GH SR]RV GH SSUHRGGRANFFL yTXH WHR. @V}
H[FHGD OD FDSDFLGDG SURGXFWLYD GHO FDPSR SXHV UHVXC

(O PREFRQRHSWX@PWHDGR SDUD OD ]RQD JHRWHQWHF®HGAD®@ R U L
DO )LJ FRQVLGHUDQGR TXH OD H[SORWDFLYQ GHO UHFXUV
IOXLGR SUHVHQWH GHQWUR GH OD URFD FDOLHQWH D WUDYy

HVWRV VHORFELUMH® HEGRQDR®PRRUORRVWHHXHRID O PiV FHUFD G
GH FDORU (Q HVWHVAD @R (HIOW B\WR W IDFXBPGHSWD SDUD XELFDU
SROR GH H[WUDFFLYy@QDV FRQMIGFHRQPAIERORItVWLFDYV \ DPELH
HIWHQVLYQ KRULIRQYDWDFiLy@DHQWUH SR]J]RV VH KD LGHQWL
GHQWUR GH HVWD iUHD SDUD XELFDU SODWDIRUPDV GH SURG

(Q OD RWUD PDQR SDUD ORJUDU BXOV/E®RW WHDRQU EOR IPGER G 85 U
IOXMR QDWXUGBR® VG H FRDRWIKDQHU OD SUHVLYQ GH VRSRUWH GH
XWLOL]D OD UHLQ\HFFLYQ VIHRWHRNER® BRX VEFRIS WLE WHWD ORV
GH VX HVWDGR QDWXUDO SRUVARGQGWEIXHYQWDBD U HEHWNRAS S H
HQIULDU HO UHVHUYRULR /R TXH LPSOLFD XQ EXHQ FRQRFLF
TXH SHUPLWD XELFDU ORV SR]JRV GH UHLQ\HFFLYyQ HVWUDW,|
ORV IOXLGRV HQ iUHDV GH PHQRU WHRBHUROWM. RU BHSWDR FRIU
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TXH OD GLIHUHQFLD GH SUHVLYQ \ WHPSHUDWXUD GH ORV |
REVWUX\DQ HO SDVR QDWXUDO GH ORV IOXLGRV JHRWPpPUPLF
H[WUDFFLYQ DO SXQWR TXHXFXYQGLR DRM 6 RYRVHEWM UDFEG y Q
SUHVLYQ QHJDWLYD SURGXFWR GHO DEDWLPLHQWR ORV 10X
H[SORWDFLYQ FRQ XQ SHULRGR GH UHVLGHQFLDSDXHDSHUPLW
HYLWDU HO HQ IDEDPLH@WHR VEDIOQRWPD HO UHVHUYRULR HV
UHLQ\HFADYXQ GRH WA D IHREBJtD JHRWpUPLFD HV H[WUDtGD V
TXH HO UHVHUYRULR SLHUIG®S OB D'GRW B®HE D G RAH 0D/ RS BUL
HQ GRPSRV JHRWPpPUPLFRYV OLUDYDOOHV \ /DV 3DLODV VH HV
DOUHGHGRU GH XQ GH OD PDVD H[WUDtGD

(Q %RULROMHEQHFPDRIRMW GH UWRDWFGEHYY MB iUHD GH UHFDU
GHO DJXD PHWHyULEHMVODUGDUHF PIR\Q IGHLGRY JHRWpPUPLFR C
HQ VX HVW DGR QDHW XSHDBWR QUEDGHR \HQ HVWAWMDX EQ FRUPD ARWQD G |
UHLQ\HFFLYQ DO 1 \: VH FUHy XQ iUHD EXIIHU FRQ XQD GLVW
H[WHHWQ®DGIRQD GH SURGXFFLYQ \ HO LQWHUQR GH OD ]RQD

HVWH VHFWRU SUHVHQWD XQ JUDGLHQWH WpUPLFR VXSHULR
KD\ VXILFLHQWH HQHUJtD FDOYULFD SDUD TXH UdD OLDOPXH L
WHPSHUDWXUD QHFHVDULD DQWHV GH UHWRUQDU DO SURFF
DQDOL]DU HO GLVHXRVGHY®D BWWQIDWWHLIRXO DFLYWWGHX\® FLPLH
PtQLPR GH SEBIRRGMNBWRUBHV \ UHLQ\HEFXFR Y@ VH VFFOF XO)M® [5G N N
SDUD REWHQHU LQIRIMDELYQY PORUBU OD FRQYHQHIQFLD GH

XQ iUHD UHODWLYDPHQWH I3W LROMAD/IF\REY R DERBH TN BE QR SDUD
DMXVWHV GXUDQWH OD SHYWDIS DG 6 HH \GIH VDU UIREQRORGDG VH RE
SHUIRUDFLYQ GLUHFFLRQDO TXH SHUPLWBUGBYGH HK@WHPL
SHUIRUDFLRQHV DVHG RAROSEA RAMBERIXKQALEDRE GHO SXQWR

GHVYit®IXOR GH SHGLRHFFILLYQ \GRO BIRJ R O DHGMWWHD [RFADV G H

SURGXFFLYQ \ R DWIL ORHPRFDYQVHSDUDFLYQ PtQLP® VWWWLPDGD
IXHVH QHFHVDULR

$O HYDOXDU HO SRWHQFLDO HQHUJpWLFR GHODUBMNHUYRULR
DxRV HQ ORV FDVRV DQDOL]DGRV HO FDPSR WLHQH HQHUJ1
FDSDFLGDG @B ORW: H RERDXNARZHPH SWXDOL]D Q&R \OIBUK\RWOD WH
\ VH FDOFXOD HO Q~PHUR GH SR]RW TXUWHHVQWHITIXOLWH WHDQ VHIDL
UHVHUYRULR 1R REVWDQWH FRQ HO ILQ GH JDUDQWL]DU XQ

KRUDV GHO GtD ORYV GtDV GHO DX H® HYHFEB MIH) URI GV
FRPR PtQLPR 3RU ORGWIDHWR]ROYDGHDWRGDFFLYQ QHFHVDULF
O:H VH FDOFXOD FRQ EDVH HQ O:H PLHQWUDYVY TXH HO Q-FP
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HVWLPD FRQ EDVH HQ 0:H OGWPIVWD GHH R ICBHR GHU BROU DB R¥®I V
GH SR]JRV JHRWpPpUPLFRV TXH3WRUHBRRIQMDIX&HQWH KDFLHQGF
LQIRUPDFLYQ REWHQLGD GH ODV SUXHEDYVY GH/ BEROXFFLYQ Gt
VH SODQWHDQ HVFHQDULRV XWILGHVPBPROWIOREIR BRIRWSURC

(VEHQDUXWLOL]DQGR ORV SR]RV 3*% 3*% \ 3*%

'HVGH HO SXQWR GH YLVWD GH SURGXFFLYQ FRIQ ERVH HQ O
SR]RV H[LVWURMHBLRHGD SIRW SR]R SHUIRUD GR W\DG@WMR
SDUBRKQNU GH 0:H VHSRIJRMV DWDRAOQWIDGH WGHUp[LWR VH UH"
§ SR]RV GH SURGXFFLYQ EGRER THH|RVWHQ @ XHRY RX¥HSR]RV
UHVSHFWD DO SURFHVR GH UHLQ\HFKU @ DG B DIRYRHIGR VGIH D
SHUIRUDU DFWY S WYM HWRE DF ER@ 5§ RQMVHIGEXGRUFRUUHVSRQGH D
tQGLFH GH LQ\HF WEDRR@EOE EDMRGR OHDQSUWR X BEIRRHGHR ST
SR]JR GHO:H VHMVHDHUi XQD P®HWD GH WRM0WJ® SURGXFLU  0:F
REWHQGUtDIXH MHEHQ VHU UHLQ\HFWH\G RV F 0y F R @ SFXUHR B D
SR]JRV UHLQ\HFWRUHV LQFOXLGR HO IDFWRU GH p[LWR

(VFHQDULR XWLOL]DQGR ORV SR]RV 3*% \ 3*%

6L VH GHVFD3UWD HHBUBRHGLR GH HQHUJtD SRU SRHR SHUIRUD
3RU OR WDQWR SDUD GLVSRQHU 0:H VH QHFHVLWDQ SR]
UHTXLHWH®@R]RY GH SURGXFFLYQ FRPR \D H[LVWHQ VH GHE
(QROTXH UHVSHFWD DO SURFHVR GH UHLQ\HFALWSR]R IXBIW L H (
VH SHUIRUH O FRSWDGBHUDQGRSOB PHHURIRXBFLHQHUJtD SRU SR]
0:H VH HWUDHUi XQRJIPDVOD®EHW SURGXFLU ONIWHHREWHQGL
GHEHQ VHU UHLQ\HFWDGRV 3RU OR WRI@WNRQH\W \WRBHVDLULROS
HO IDFWRU GH p[LWR

6HOHFFLYQ GH SOD]JROHWDV \ SR]RV

'H DFXHUGR DO PpWsRG®R YHRIDX REW3IQRBFRH HQ FRQMXQWR FRQ
&DR Q@ ORV SDUIPHWURV HVWDEOHFLGRY ORV WUHV FDVRV H®
(Q HOMR YROPW P%RIUA QN XHG@HRWE QFLDO HQ HWX plVF L FR) \W HVSDU D
LQVWDPQUGDG JHRWHWIUFIRARQ FDSDFLIFHRIBR ®HHY ISR ~W L
GH DYR¥OD6LQ HPEDUJR HO &DVR HV HO PiV FRQVHUYDGF
GH YLVWD GH HVWUDWHJILD G&H) GHROXPHRIOBER HDF LpfoL M €@ WGRH V!
JHRWpBRPRRJRQD GH SDBDXFHH/WRURPWRO]EWFHQDULR  V}
DSURY KOARAWDW GR]RV 3*% RB*@RV FAXSBIUHV X S)HHMRY SR]RV GH

SURGXFFLYQ \ GHXWHX®\KMALYWSHUIRUDFLRQHY GH SURGXFFL
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GHVGH ODV SODWD/IRHPB§ E-H QVW K RODHNVDWYDPiV 3/%  \ 3/%
)LJ 'H HYVRDVRGBADDBOGR ODS®GIDBRWMWRYQ SRIFDWPHQWH
SHUIRUDGRY WHYULFDPHQWH VH GRW SR OHL BEWHRSHUBRQ AXHS |
XQD DPSOLDFHPDIREVER WD QWRH DL FUR X R G HEVERH R 199 F Ly Q
FRQ UXPER (\ RWUD HQ OD 3/% FRQ UXPER 1()LBRQ HO ILC
(Q OR TXH DO VSHFAHYRLQ\HNFEYREDEOH TXH HO REMHWLY
PHQRV SR]JRV SHUR HVWR GHSHQGHUi GH OR\6LWKVKQWRGRYV
HO PLVPR DQiCAR/QVWIDDWHERHU B B @\ HF /P4 3/% \ 3/%
\ SHUIRQBR]R HXD FOK BEGQODYLGRY KDFLD OD 3R@DDEH UHLQ\F
11: 3/% DO 1:\ 3/% MMOD:FXHUGR D \GBRIWSEHMROWBIGRRQHV \ OC
VLPXODFLRQHND@XKH DILQIVG ORN\ANDFXOORMVWUDWHJILD GH
VHOHFFRR\ARGBRY UHVWDQWHYV

J)LIXUD(VWUDWHDODGIHQGHVD U URBORW pLIPUL B DOBG RAADULQT



&RQFOXVLR

&RQ HO ILQ GH PHMRUDU OD FRPSUHQVLYQ GOIPRQWLVWHPD |
JHRWPpPUPLFD GH %RULQTXHQ VH HMHFXWy OBVRIASMYXELRY JH
KDVWD HO LQLFLRRGHQ GHYDYERIZR VH GHEH FRQRFHU OD J
HQWHQGHU OD JHRWHUPLD ORV W UREDHMRND URIQF IDD GH D XG H
HYROXFLYGHYWORBPQYRUDO GHO OXJDU 6HJXLGDPHQWH ORV H
OD H[LVWHQFLD GH XQ VLVWHPD KLGURWHUPDO FRQ SRWHQF|
3RU ~OWLPR OD LQIRUPDXRLy ® WY GLLE VMMQWH\ SDQMD SODQW
LQLFLDO GH GHVDUUROOR TXH SHUPLWD XELFDU ORV EODQF
SUREDELOLGDG GH p[LWR \ GLVPLQXLU HO FRVWR GHO GH\
%RULQTXHQ

&RQFOXVLRQHYV

3RU PHGLR GH JHRORJtD GH FDPSR VHQVRUHV UHPRWRYV H)\
H[SORUDFLYQ GDWDFLRQHVY UDGLRPpWULFDV JHRORJtD HV
FRQVWUX\R XQ PRGHOR HRR®XKFQYE WRRYGHIFORYH § COCP E X B Q/ H
GRV HYHQWRYV TXH PDUFD HO SRWHQFLDO JHRPWHWIPIHFR \GH D
HYROXFLYyQ GH OD FDOGEIH UQ VANDDKRAD EMBYRIFKNG UH DY BIYR yQ
GHOBMID QWD 0DUtD

(FRODSVR FDOGPBHFR VBPHAGLQ KO VHFWRU QRURHVWH GHO
GH &RVWHRBRFODHVXOWDGR GH XQD HUXSHUUYIORPDWLFR G HP U
RULJHQ D OD IRUPDFLYQ GH OD LJQLPEULWD GH /LEHULD \ GF
IXH @ULSDOPHQWH FRQWURODGR SRU IDOODV SUHMQLVWHQW
YROXPHQ TXH IXH OOHQDGR SULQFLSDOPHQWH FRQ SURGXF
FDOGHUD FDXVy OD GHVWUXFFLYQ GHO VLVWHEPQPOGHBPIWLFR
PDJPDV PiV SURIXQGRV TXH SURJUHVLYDPHQWH IRUPDURQ X
GHQWUR GH ORV OtPLWHV GH OD FDOGHUD HR@QHWXHF¥FRYWQLV
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GH ORV HVWUDWRYROFDXSHDWQ WDQFERQt0 B EXEDIRKM/ PR UWH GH
HVWUXFWXUD FDOGpULFD

/ID IRUPDFLYQ GH OD FDOGHUD \ OD LQVWDODFLYQ GH XQ QXH"
FUHDGR FRQGLFLRQHVY DGHFXDGDV SDUD HO GHVDUUROOR Gl
GHO YROFIQ 5L@PBy QVBHWIHRU 9RHQWUDO : GH OD FDOGHUD &DxD
ORV HVWXGLRV GH PLQHUDORJtD GH DOWHUDFLYQ PDJQHYV
WpUPLFR H LVRWRSRVY HVWDEOHY VH GHWHUPLQY ORV HOH
UHVHUYRWUIPR IRMMRW DOWD HQWDOStD FRPHUFLDOPHQWH H[SC
YLVOXPEUy TXH OD IXHQWH GH FDORU SXGR HVWDU DVRFLD
FRODSVR FDOGpULFR WRDAMOWVPBDRR) MR BERIMAMMIDO GHUDYV YROFI
\RQ VLWLRVY LGHDOHY SDUD HO GHVDUUROOR GH VLVWHPDV .
YRO~PHQHYVY GH PDJPD TXH VH DFXPXODV HQ HO VXEVXHOR D S
TXH GHELGR D OD HGDG GH OD LJQLPEUISWMIDGGWY HIOE HR WIH QFR (
JHRWpUBHRR LQWUXVLRQHV PDJPiWLFDOWM QRH/@D EHR QDG DL HR C
RULJLQDURQ XQD QEXIQ MWUDOHRYWHGEBOWRYU\ GLQIPLFD GHO VLV\
FRQWLQ~D FRQWURODGD SRU ORV D (PHW NV VWVMADXEWXDDOBV
TXH IDYRUHFLHURQ HO FRODSVR (O DJXD PHWHYULFD SURY
&DULEH SULQFLSDO IXHQWH GH UHFDUDGD 5RUR YHVKWIHRIDV S
HVYWUXFDWKD DQ IKDWURIWSEHBR XQGLGDGHY GRQGH HQWUD HQ F
FDOLHQWH \ VH PH]FOD FRQ IOXLGRW PBYBINYODPRWVHBDV MW WL
URF®NO *GDII® PHDWWHULDOHV SOBFHROGREHYRIWWHULDOHYV VLQ
FDOGp UDERRKRFD & OF\RH) GOHD O DIFFDBDQVGHROX® UHVHUYRULR VRGL
GB+ QHXWUR FRQ XQXDWHP YHNSGERNXRIW OX\H GH IRUPD QDWXU
HO :

(VWH DPELHQWH JHROYJLFR PRWLYYy HO GLOGIRR HEQH O O XHV Wk
HVWDEMHFHIHDY LGYQHDV SDUD XELFDU ODV SODWDIRUPDYV
\ UHLQMHFFLYQ $0 DQIRpPM/RGRSRB GBPHMRHGRROLQ 3O0DFH \ H
VLPXODGRU ORQWELEDQPOGR MSBURVGEH.GDWR® iUHD TXH VH
FRPR JRQD GH SURFERXFFQYYIKQTKB HVFHQDULR PiV GRQVHUYDC
\DFLPLHQWR JOIR \VHQPW FBBRLREDLQTXHQ WLHOQH\WRARHEBPNDOtEQ
SDUD LQVWDQOQBRWEBIFMRHED GRQ FDSDFLGDG GH 0:H SRU X
~WLO GH3DWDRRYH\H/WIREWYBPHWGBEEPHRSEE]RVIBH SURBX R YQ

TXH VH UHFRPVA@®RO HWDV 3/% \ 3/% 'H HYWOQDRUPD VH
DPSOLDGIDPHLBQHY XE/LVDUXDSRREWYQ WBEDHQ HVWD HWDSD
FRQUDQ GLVSRYQWHQQ@W HWDRSRUWXQR DFHOHUDU HO SURI
UHDOL]DQGR PiV GH $Q@HWR M DGBPHYHYSHUDU ORWGR HVXOWDC
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SDUD XWLOL]DUYORW HJ DAL WH GHERV LORLWD@YWR SDUD FRQR
UHVHUYRULR EDMR HO iUHD GHVLJQOBGGLHEDUW B BBRBGEBHEFQYQ V
OD 3/% FRQ BRXWHER HQ OD 3/% JARQ BRRERWMIYD SDUWH VH
SHUIRSRWGH UHLQ\BRFEXQO DPHUILS/OD WRORWPDX/LB/ WDV 3/%
3/% \ SHNORIP]|R K@ P ODEGHBHOODMGRY KDFLD OD3RQD GH UHL

DO 113/% DO 1: \ 3/% BDOMRWDY FRQGLFLRQHYV FRQVLGHI
XQb sopbQwb JHRWHUPRHOpFWULFD GH 0:H SDUD GHVDUU
KDFH IDODVMWDSBRHPWUHRWpPUPLFRY FRQ XQ FRVWR SURPHGLR |
GyODUHV 86% SDUD MQ (XHFHUD W®YHQVEDPHQWH HQ HO SUR
URQGD ORMOORQHY GH GyODUHYV 86%

'XUDB®WHGHVDUUROOR GH @GR VGH \DRVEE ERBRMIRBOL]DU XQ
DQiOLVLV FRPSDUDWLYR GH OD HVWLDGRURXWHU B Q)& 8-D0/MU H FO
JHRW pbRIVAD) HXHED\PSR JHRW BDEOERN OX] GH ORV UHVXOWDGR
FRQFOXIOUFRGD SR GH OD HVWUXFWXUD FDOGpRERGDG HWH 9LF|
&DxXxDV 'XORHFWXDO HV HYRGHQFDFGRQSRUW®DWLIUIILFD \ ORV
JRUPDFLEGMQDHO LQWHULRU G R DDOPGDUW FBURED\ELRD AXH HO FD
GHVIXHU]JRV HQ HOSIRWBIIDS URYRBDBGEY GH SIMDDAR UXHIFE H D
HPSOD]DPLHQWBH®HGPDIPID PERBU \SEREXQGW BIVDV K G5 HOD QF |
YROFiQ $OFIiQWDUR FRQWURODPER SKEX@MDL\Q B QW BORRDSWRY )
TXH JH@BDIOYGpULFD EDHS IHAHQQW W HPLFLUF SORPHEBRA XQ GLiP}
NP & EDVDPHQWR FRQVWLWXLGR SRU URFDV GHO WHUFLDUL]
ORFDXIQD BOHYDFRWQQGP 'H DFXHUGR D PROLQD FRQ E
GH JUDGLHQWH HO VHFWRU FRQ PD\RU HQHUJRL HADWDK U L FD
HYLGHQFLDGR HQ VXSHUILFLH SRU ODV PDQLIHVWDFLRQHV W
SDUMOHD QO D LHRPS BMHVARWEA SRW YW DBLRYWHQLHQWHY GHO \DFL
GHED PSR JHRWpUPLFRH/YVIDWWEIMP VX ISHVD GRVLVXHH PRV GH
KLGURWHUPDO GH OD ]RQDQGRRERY B RQF B VI/MWLER ¥HQODV IDC
PLVPR PDFL]R WBORIRGRR SRU XQ N 5 LEWAD BIFH BRGRMY P L F R
GHDV 3DLOPWLYTXHQ \PRPY GRGHWINQGLHQWHYV

(Q WpUPLQ R VODHRMNYG DHYSRUQVHF KQWHY HRM B RPTS A D JIQALVDXOG
QR WLHQH QLQFPRED IVQMWRRAQHFEPOOLIPHQWD HO FIDARSR JHRW
3LOBXQTXH HO FRODSVR FD ®GRILFRU HYIWX YR/ VF B RQRWHIRLD V)
GLVWULEXFLYQ GH ODV PDQLIHVWD FLRQHWXHOH BD O HWW\H P D D
KLGURWHU P D OHVH GIHWH VDS HEPIKRWXS O PR FRQWURODGR SR
HVW U XA XRODIOIV D DGHPiV VX IXHQW HBWHODER B CGSIDGM F |
FRQ HO YROFiQ\ G GWMDFEDDIHLYQ GH ORV IOXLGRY HVWi FRQW



&RQFOXVLRQHYV

GWwDV URFDV SUHRGOXPBEDLAWIHV\ HDIBPREMS/RVLFLYQ LVRWYSLFED
PHWHGH BEBI6BBUHVOWWH VLVWMHPD HWRUUHWSRRQP®PGDOWXUD FHUFD
D ORV P SRU QRUDOGOXFRDV SURYHQLHQWHY GH OD YHUWL
VX LQILOVGODRRUYPQGHHOD &DOGHUD 6DQ 9LFHQWH

3RU OR WDMWRDSOL]DU XQ DQiOLVLV H[KDXVWLYR HQWUH OR\)
JHRWpPpURUERQTXHQ \ HO FDPBR INHRWPOHKIALPFPRFKR TXH LQYHVWL
GHELGR DO H[FHVR GH LQIRUPDFLYQ \D REWH@QLBRPWR @ ORV
GRFWHRWMHOWHPD VH KDHGWMOGR GB BRWW GRFWRUDGR



SHIHUHQFL

$UQDVRQ . .DUOVGRWWLU 5 (\WWHLQVVRQ +7KHNORYHQ]
UHVLVWLY LW\LWWHPXFMUDOUMHXRIH JHRW K HUPO/K X \VINSIPY LQ
3URFHHGLQJV :*&

$UQYUVVRQ 6VRWRSLF DQG FKHPLFDO WHFKQLTXHV LQ J
GHYHORSPHOUWHRQO XEMHULQPDWLRQDO $WRPLF (QHUJ\ $J

$VWRUJID $ )HUQIQGH] - $ %DUER]D * &DPSRV [/ 2EDQC
* &XHQFDV VHGLPHQWDULDYV GH &RVWD 5LFD HYRO)
KLGURFDOWHEXWYRAD *HROYJLFD GH $BBULFD &HQWUDO

$[HOPVR \ *XQQOPXJIJVVRRFNJURXQG *HRWKHUPDO XWLOL]DW
DQG PRQL®RULQIQ * $[HOVVRQ \ ( *XQQODKHYRRQ (G\
PRQLWRULQD ®RE OIRR HIAWILHOGY XQGHE H[SOKRWDWLRQ
&RXUVHV .RNRRORHLVWULFWODDSDQHQQHUVKRIVWU $OHPI
,QWHUQDWLRQDO *HRWKHUPDO $VVRFLDWLRQ

%HOORQ + \ 7TRXUQRQWULEXWLRQV GH OD JpRFKURQRORJL
PDJPDWLVPH GH$SRRVWDXBLEBQWUDOH %MRORWUIXHK K K D
JUDQFHSS

%YHQGHULWWHU < \ ZRMML\EOH DSSURDFK WR JHRWKHUPDO U
FRV®S (Q 0+ '"'LFNVRQ DQG GPIIXHOWWRWKBNVPDO UHVEFE
$ IXLGH WR GHYHORSPHPHQ@W RDWING KBEETHS5 DWLRQ

%RGYDUVRQ 3K\WLFDO FKDUDFWHULVWLFV Rl @R@HKQMBLD KHD W
SUHVHQWBGRRQIHUHQFHHR QR ILHFIHAIRXUF 1HZ 8RUWH@S8S
1IDWLRQV

%RGYDUVRQ * \ %DOIHBHRUWLRVDRQ WR LQYHVWLJDWH *HRWKH
&RVWD 6DRD-RVp, Q¥ WLWXWR &RVWDUULFHQVH GH (OHFWU |

%URRN & ODULQHU 5 ODEH\ ' 6ZDQVRQ - *XIIDQWL
+\GURWKHUPDO &RQYHFWLRQ 6\VWHPV Z&®K 5HVHUYRLU
(Q $VVHVVPHQW RI *HRWKHUPDO WHVRXDNKY QRIWRIKQH" 8&Q LV
(( 88 86 *HRORJLFDO 6XUYH\

%URZQH 3 +\GURWKHUPDO DOWHUBQ®QRRO. GHDFWDYM K|
30DQGRL  SS



S5HIHUHQFLDV

%WXQGVFKXK - \ &KDQGUDVYVKNKMHRMWKHUPDO SRWHQWLDO RI
ZRUOCS (Q *HRWKHUPDO (QHUJ\ 5HVRXUFHV IRU "HYH(
IHWKHU®@DQGWPD 3XEOLVKHUV

&DUU 0 6DJLQRU , $OYDUDGR * %ROJH / /LQGVD\ ) OL
0 \6ZLVKHU & (OHPHQW IOX[HV IURP WKH YROFDQL
S5LFBHRFKHP *HRSK\V S*3HRVGRW *&

&KLHVD 6(0 IOXMR GH SyPH] ELRWtWLFD GHO 55RIYLEMADLD *X
*HROYJLFD GH $PpULFIB&HQWUDO

&RVWD 5LFD /H\HV \ THEQRWHRWWBOQ -RVp/D&*BFHWD

&XUHZLW] ' \- . DUVRQ6MWXUDO VHWWLQJV RI K\GURWKHUPD
SHUPHDELOLW\ PDLQWDLQHG E\ IDXEWUQDRSRU DWW DFKQ QIRC
*HRWKHUP S5HVSS GRL 6

'"HHULQJ & SBHWURJHGHVWW. @AW VLOLFLF PDJPD W\SHV IURP
*XPKLSHOLQ FDOGHUD H[[W&RWWDHSPPDPD PL[LQJ DQG ¢
VXEYROFDQLF HUAVY GGHHQGEBIHVWUtD LQpGLWD OLFKLJDQ 6W

'"HHULQJ & 9RJHO 7 $ 3DGRXR (/ RULVISORDWGLVWLQFW V
PDJPD W\SHV IURP WKH *XDFKLSHOtQ &DOGHUD 1: &RVW
PLILQJ DQG SURWUDFWHG-RXEQYROFRROR QUADQRE Q FHHR W K

SS GRL M MYROJHRUHV

'"HQ\HU 3 \ $O0YDUD@ERSD* *HROYJLFR GHGRINOWD 56D
-RVp &/BEUHUtD )UDQFHVD

'HQ\HU 3 ORQWHUR : \ SOWO®OD\D @R FWyQLERQGHRERVAD 5LFD
(8&5
JULG@RHLIVV *HRWKHUPDO HQHUJ\ IR b HOKH EEHIH IR YGR

6XVWDLQDEOH (QHWXS 5HYLHZV

*DUJ 6 \ &RPEV$SSURSULDWH XVH RI 86*6 YROXPHWULF 3KHD!
ORQWH &DUOR FQ@ AMRFHMGIMRPARXWWIWK :RUNVKRS RQ *HRWK
5HVHUYRLU (QJLQHHULQJ &DOLIRUQLD (( 88 6WDQIRUG

*HKULQJHU 0 \ /RN XDO GH JHFRMRHSPIILILFDU OD JHQHU
HOHFWUDRFKGQGBWRQ ' & %DQFR ,QWHUDD FHR@DO VBDXMFLY Q
HO '"HVDUUROOR

*HRWKHUP([3UR\HFWR JHRWpUPLFR /DV 3DLODV LQIRUPH GH
GHO UHFXUVR JHRWpUPLFR SDUD HO ,QVa&ADLGWARWRQERBRYV WL
(( 88 *HRWKHUP(]

*H\HU $ \ ODUWEZKH QHZ ZRUOGZLGH FROODSVH FDOGHUD GI
IRU VWXG\LQJ DQG XQGHUVWDBRXGL@DOF RO GHRWIF DARFORHM
*HRWKHUPDO 5H\WSSDUFK

*LIJJHQEDFK : *HRWKHUPDO VROXWH. BDXILOLEULD
JHRLQGUIHRWRUR &RVPRFKLP S$SFWD



S5HIHUHQFLDV

*LIJJHQEDFK ,VRWRSLF VKLIWV LQ ZDWHUV IURP JHRW
FRQYHUJHQW SODWH ERX@®WDMNKL B DQHANW BHUSWE RW W L Q

*LOORW 3 &KLHVD 6 \ $O0&PUPGRVWUDWLIUDSK\ RI XSSH!
AXDWHUQDU\ YROFDQLVP b YQRNWW KHIR® WIRVW DG BHLEFPpULFI
SS

*ROGVWHLQ 1 6 XEUHJLRQDO DQG GCHWIURWIGH HPDM@®R U
UHVRXUBRAWKHUP 6FL SSKHFQRO88 (OVHYLHU

*RWWVPDQQ -+ \ ODUW®DOGHIND YROFDQLVP DQDO\VLV F
UHVSRQVH GHYHORSPMRWYV L QS$PROEAKGERIPRD \

*XGPXQGVVRQ 5&FN IUDFWXULQJ LQ JHRRERILGDHD SHREGR B \G
&DPEULGJH 8QLYHUVLW\ 3UHVV

*XUVN\ 0 $QiOLVLV WHFWYQLFR GH OD 3HQtQVXOD GH 1LFR\L
SDUD HO GHVDUURRGRQHRWFBXGEW X3 PRHOUIFE®LT-EMY WD O
*HROYJLFD GH $PpULF®S&HQWUDO

+LULDUW {YDOXDFQPQ(@HUJItD *HRWpUPQF®RUREG SDWUBRHO %DQ
, QWHUDPHULFDQR GH '"HVDUUROOR \ OD®RPRVLYQ 5HJXO
*UXSR (QDO

+RFKVWHLQ &ODVVLILFDWLRQ DQG DVVHVVPHQW RI JHRWK!
0+ DQG )DQHO®GPD®O (BRWKHUPDO UHVRXUFHV D JXLGH
XWLOLEBWLRQHZ <RUN (( 88 81,7%$5

,GDKR 1DWLRQDO /DERBDWMKRIH RI JHRW KIHRSPIDFW HRIHWQK D Q F H
JHRWKHUPDO V\VWHPNW G 6R@ WHNH L8@ 0K/ D PKX V W88V
,QVWLWXWH Rl 7THFXR@IOERIN HQ KWWSV HQHUJ\
FRQWHQW XSORDGMMNXWROGHRWKHQRADSOG I

, QVWLWXWR &RVWDUULFHQVH GH (OHFWULFLGDG 'HSDUWDEF
(YDOXDFLYQ GHO SRWHQFLDOGIHRWMMR & RSGH &RVWD 5LF

, QVWLWXWR &RVWDUULFHQVH GH (OHFWULFLGD@IRIUPRHAHFWR |
GH SUHIDFWLELOLGD® @'pRQpFER( SHRORJtD

,OQVWLWXWR &RVWDUULFHQVH GH (OHFWULFLGRGRUFIHR\HFWR
JHROYyJL FR OIDJERO ,&(D O LD

.HPSWHU . $ *HRORJLF HYROXWLRQ RI WHKGFBOQ®RF¥®R PGH HJD
QRUWKZHVWHUQRQH&RVWMH SRFW RROQDL.GR UYWL WID7H[DV

.MDUDQ 6 \ (OtDVVHRRWKHUPDO UHVHUYRLU HEHOQHNAGLQJ O
818

.XVVPDXO 6(VWUDWLJUDItD GH ODV URFRRVWWGTRMBQRIHROR
& 5 (GLWRULDO 7THFQROYJLFD GH &RVWD 5LFD

IDFKQLHW O \ SIDWWBWWDEQH:LVRWRSHYV YDOXHV RI &RVWD ¢
-RXUQDO RI +\GUR®DRI\



S5HIHUHQFLDV

/IDIXQD - (IHFWRV GH DOVHRUWDRFDR FQYIQLB Q RAXIOE PQQ W OP\H
$IXDFDWH &RWVWINYWDFTHROYJLFD GH $BEJLFD &HQWUDO

ILSPDQ 3 6 XEVLGRD FD RGEHWMKY UHODWLRQ WR FDOGF
FKDPEHU JERKROHOMWLQ RI SRCEFDQRORJ\

ODLQLHUL ®RVWD 5LFD XSGUDVEDMRHSRHWHQWDGR HQ 3URFH
*HRWKHUPDO &RQJUHVYV 7XUTXtD

OHFKHGH O \ )ULVFK WHFWRREPPWBHO IRU WKH PHVR]RLF |
KLVWRU\ RI WKH &BRWRBHRGBE \YQ BSASH

OHOVRQ : ODMRU H[SORVLYH HUXSWLRQ RI &&RVWD 5LFDQ Y
5LFDQ 9ROFDQLVPAUIRADNWK BYHVHQWDGR HQ &RVWD 5LFDQ
6N\ODQG 6KHQDQGRDK 1DWLRQDO 3DUN

OHQGULQRV ' .DPHRWYDQDMNLW 3 $VVHVVPHQW RI JHRWI
SRZHU JHQRYD@YDR®! 2SWRHOHFWULFV DS $GYDQFHG 0D

OROLQD ) /DV 3DLODV JHRWKHUPDO DUHD 5LQFY®&H OD 9LH
(Q RWKHUPDO 7UDLQLQJ B3URJUDPPH 5H\NMDYtN ,F

OROLQD ) ORGHOR SDUD ]JRQLILFDU HO UHFXUVR JHRWpPUPLF
WpFQLFDVY JHRHVSDFLDOHV /DV 3DLODV &RPSOHMR 9F
*XDQDFDVWH &RANND W W UtD LQpGLWD B8QLYHUVLGDG 1
5LFD \ 8QLYHUVLGDG GH &RVWD 5LFD

OROLQD ) \ODUMH %RULQTXHQ JHRWKHUPDO V\VWHP &DxD\
S5LFPHRWKHUPBBV

ORQWHUR : '"HQ\HU 3 BWDERXHURRZD@OY¥D 'DUW 5 \ ODFK
ODSD GH IDOODV \ SOLHJXHVY FXDWHUQDULRV GH &RV
GH OD OBW®RVRMPD &5 8&5

ORWWO 0 OHWDEDVDOWY D[LDO KRW VSUHBVWW QG WHK
PLEBFHDQ WHROH&RF $P % X O3B GRL

OR\D 3 ODLQLHUL $ \'HERAMRSEPHQW RI WKH HRSHUJI\ LQ &RVYV
(Q *HRWKHUPDO (QHUJ\ 5HVRXUFHMHWHWHWIBQRSLC
%DONHPD 3XEOLVKHUV

OXITOHU 3 \ &DWDOKSW KRGV IRU UHJLRQDO DVVHVVPHQW RI
*HRWKHUPLSF V

1LFKROVRQ *HRWKHUPDO I0OXLGV FKHPLVWU\ DRORGBOHQPSORUI
$OHPDQLD 6SULQJHU

1IRRUROODKL < ,WRL 5 )XMLL + \ 7DQDND 7 *,6 P
H[SORUDWLRQ LQ $NLWD DQG ,ZD&RH SXIW HHUFBAW\X UHRWV FQ RIQ\R
SS
I1RUWRQ 7KHRU\ Rl K\SHIR VKB BWPQ DVWSGAWH PV

BULFH 1 - \ &RVJURWDO\VLV Rl JHRORJDFEOLGWH X% MDQURH V
8QLGR &DPEULGJH 8QLYHUVLW\ 3UHVYV



S5HIHUHQFLDV

3URO 5 (O FDORU GHY®DRPR)BQUBR GH &XOWXUD (FRQYPLFD

5DPH\ + - H+BUQ .UXJHU 3 OLOOHU ) * %ULJKDP : ( \ &
(LIKWHHQWK ZRUNVKRS RQ JHRWKHUPDO&DKVHRYQRLD HQ
(( 88 6WDQIRUG 8QLYHUVLW\

5H\HV $ S3HWURORJ\ DQG PLQHUDO DOWHUWLRWP. BQDLMH & HE/WR W
WR YROFDQLF RKRWBNRWRBKPMBOW FULOLRAK) 5HA\NMDYtN [ FI
818

5REHUW : SRWWHU | | \' %URZQ ' 7KH 9ROXPHWULF
FKORULGH VROXWLRQV IURP f WR E[@¥HBWRUB VOMXIWHHW XL
RI DYDLODEOH GDWBRIOR WK O IBWMHY BBWA KB OHWLQ

6iQFKH] ( \ 9DOOHM®RUDFWLFDO XVHV RI FOD\ PLQHUDOV I
*HRWKHUPDO )LHGGDEBMWIBGUBHNBIQWDGR HQHUWFIFHHGLQJ
&RQJIJUHVV . \XVKX -DSDQ

BWREHU , )JULW]HU 7 2EVWHHS\JERIXIOJUBDO HQHUJ\ DS
SRVVLELOLWL#%W U QLIH BEHPDLFIKD% UXFKPD QQ

7TLNKRQRY $ 7KH GHWHUPLQDWLRQDRH B GRH PMWKUH. Kk D O WSKL
FUXRWODG\ $SNDGHPLL 135XN 665

g8u]~-D /' ,QWHJUDWLRQ RI ISRJHOULIPRQDO\ORQ@DO\VLV ZLWK
JHRFKHPLVWU\ LQ D FRQFHSWXD @ H\RLG/HG HR 0 DAHWVW WiD W DI
8QLYHUVLW\ RI $XFNODQG

9RJHO 7 3DWLxR / & $OYDUDGR6LOLVLFOQQLBEWLWHY ZL\
&RVWD 5LFDQ YROFDQLF IURQW HYLGHQFD URMUKWIKXHE IRU P
3ODQHWDU\ 6FLHQFH/HWWHUYV

"HVW -(& 6HUYLFLRY GH FRQVXOWRUtD SDUD OD H[SORWDF
FDPSR JHRWpUPLFR /DV 3DLODV YROXPH@DBM WUEODYV \
& 5 %&,( H ,&(

'RRG & 3 &DOGHUDV DQG JHRWKHUPDO V\VRVMHPV1IHQ@ WKH
=HDODQWQBEDMR SUHVHQWDGR HQ :RUOG *HRWKHUPDO &RQ.

:ULJKW 3 1LHOVRQ ' 5RVV + ORRUH - $GDPV 0 \ :C
HISORUDWLRQ IRU FRQYHFWENRWKEURW&KMHU XM HR/R X U F

=DPRUD 1 OpQGH] - %DUDKRQD 0 9POQfFE QW IHRKIPIJUDItD
DVRFLDGD DO FDPSR GH GRPRV GH &DxDV SKHUEWWD *XDQ
*HROyYJLFD GH $PpULFD &HQWUDO SS

=KDUNRY 9(VWUXFWXUDDQWHWD &ERRNF-S OIXYH W D V5



