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$ GLQkPLFD GH TXHGD GH IrPHDV LQJXUJLWDGDV GR
FDUUDSDWR %RRSKLOXV PLFURSOXV IRL DYDOLDGD QD (VWDomR
([SHULPHQWDO GD (PEUDSD *DGR GH /HLWH/ HP &RURQHO 3DFKHFR0
0*/ %UDVLO1 2 REMHWLYR IRL DYDOLDU DV YDQWDJHQV GD PRGLILFDomR
GR KRUiULR GH RUGHQKD GRV ERYLQRV/ FRQVLGHUDQGR D KLJLHQL]DomR
GR SDVWR/ HP UHODomR DR FDUUDSDWR1 2 H[SHULPHQWR FRQVWRX GH
XPD IDVH GH YHUmR2RXWRQR H XPD GH LQYHUQR/ SDUD WHVWDU
GLIHUHQoDV QR ULWPR GH TXHGD GRV FDUUDSDWRV HQWUH DV GXDV
HVWDo}HV1 2V UHVXOWDGRV PRVWUDUDP GLIHUHQoDV VLJQLILFDWLYDV HQWUH
DV IDVHV1 1R YHUmR2RXWRQR/ DV IrPHDV LQJXUJLWDGDV DSUHVHQWDUDP
PDLRU SRUFHQWDJHP GH TXHGD HQWUH : H 43 KRUDV +68/6(, H QR
LQYHUQR HQWUH 9 H < KRUDV +4</9<(, H HQWUH 47 H 4: KRUDV
+54/:<(,1 $ SRUFHQWDJHP GH TXHGD GH IrPHDV LQJXUJLWDGDV QR
SHUtRGR IRL GH 68/48( SDUD R VLVWHPD GH RUGHQKD GH 80;K H 460
49K H GH 78/7;( SDUD R VLVWHPD GH RUGHQKD GH ;044K H 4904<K/
GXUDQWH RV PHVHV GH YHUmR2RXWRQR1 1RV PHVHV GH LQYHUQR/ R
SRUFHQWXDO GH TXHGD IRL GH 73/84( H GH 65/:4( SDUD RV GRLV
KRUiULRV GH RUGHQKD UHVSHFWLYDPHQWH1 &RQVLGHUDQGR R WHPSR TXH
RV DQLPDLV SHUPDQHFHP HVWDEXODGRV SDUD D VXSOHPHQWDomR QR
FRFKR GXUDQWH R SHUtRGR HQWUH DV RUGHQKDV QD pSRFD VHFD GR DQR
QD UHJLmR +PDLR D VHWHPEUR,/ D SRUFHQWDJHP GH TXHGD GH IrPHDV
LQJXUJLWDGDV IRL GH 88/;6( SDUD R VLVWHPD GH RUGHQKD GH 8 D 49K
H GH 85/69( SDUD R VLVWHPD GH RUGHQKD GH ; D 4<K1

3DODYUDV0FKDYH= FRPSRUWDPHQWR GH TXHGD/ IrPHD LQJXUJLWDGD/
%RRSKLOXV PLFURSOXV/ ERYLQRV1

6800$5<

$ GHVFULSWLRQ RI WKH GURS0RII EHKDYLRXU RI HQJRUJHG
IHPDOHV RI WKH WLFN %RRSKLOXV PLFURSOXV ZDV FDUULHG RXW DV D
UHVXOW RI DQ H[SHULPHQW DW WKH ([SHULPHQWDO 6WDWLRQ/ (PEUDSD
*DGR GH /HLWH/ &RURQHO 3DFKHFR/ 0*/ %UD]LO1 ,WV REMHFWLYH ZDV WR
HYDOXDWH DQ\ UHSHUFXVVLRQV RI FKDQJLQJ WKH WLPH RI PLONLQJ RI

FDWWOH LQ WHUPV RI UHGXFHG UHFRQWDPLQDWLRQ RI WKH SDVWXUHV ZLWK
WKH WLFN1 6XFK SRVVLEOH FKDQJHV LQ WKLV GDLO\ FDWWOH PDQDJHPHQW
URXWLQH KDYH UHFHQWO\ EHFRPH D UHDOLW\ VLQFH WKH DGYHQW RI
UHIULJHUDWHG RQ0IDUP VWRUDJH RI WKH PLON DQG QRQ0GDLO\ FROOHFWLRQ
E\ WDQNHU WUXFN1 7KH ILHOG H[SHULPHQW FRQVLVWHG RI D SKDVH LQ
VXPPHU/ ZLWK D ORQJHU SKRWRSHULRG/ DQG LQ ZLQWHU/ ZLWK D VKRUWHU
SKRWRSHULRG1 7ZHOYH ZHHNO\ H[SHULPHQWDO UHSHWLWLRQV/ RI 57 KRXUV
GXUDWLRQ/ ZHUH FDUULHG RXW LQ HDFK RI WKHVH VHDVRQV1 )RU HDFK
UHSHWLWLRQ/ HLJKW QRQ0ODFWDWLQJ/ :2; +ROVWHLQ0)ULHVLDQ [ =HEX
FRZV/ QDWXUDOO\ LQIHVWHG ZLWK %1 PLFURSOXV DQG PDLQWDLQHG RQ
SDVWXUHV/ ZHUH UHPRYHG WR DQ H[SHULPHQWDO DUHD RQ WKH GD\ LQ
ZKLFK WKH REVHUYDWLRQV ZHUH WR EH PDGH DQG PDLQWDLQHG LQ
LQGLYLGXDO VWDOOV1 $W HDFK KRXU/ RYHU 57 KRXUV/ DOO IXOO\ HQJRUJHG
WLFNV WKDW KDG GURSSHG RII QDWXUDOO\ IURP WKH FDWWOH ZHUH FROOHFWHG
IURP WKH VWDOOV1 7KH UHVXOWV VKRZHG D VLJQLILFDQW GLIIHUHQFH LQ WKH
UK\WKP RI WKHLU GURS0RII LQ WKH VXPPHU FRPSDUHG WR ZLQWHU1 ,Q WKH
VXPPHU WKH JUHDWHU SURSRUWLRQ RI WLFNV GURSSHG RII EHWZHHQ 3:
DQG 43 +6816(, ZLWK D PD[LPXP DW 3<1 ,Q ZLQWHU/ WKHUH ZHUH WZR
GDLO\ SHULRGV RI JUHDWHU GURS0RII RI WLFNV/ WKH ILUVW EHWZHHQ 39 DQG
3< +4<19<(, ZLWK D PD[LPXP DW 39/ DQG WKH VHFRQG EHWZHHQ 47
DQG 4: +541:<(, ZLWK D PD[LPXP DW 481 7KH SHUFHQWDJH RI WLFNV
GURSSLQJ RII GXULQJ WKH WUDGLWLRQDO PLONLQJ WLPH +3803; DQG 460
49, ZRXOG KDYH EHHQ 68148(/ ZKLOH WKRVH IDOOLQJ GXULQJ DQ
DOWHUQDWLYH V\WHP XQGHU FRQVLGHUDWLRQ IRU &HQWUDO %UD]LO +3;044
DQG 4904<, ZRXOG EH 7817;(/ GXULQJ WKH VXPPHU1 'XULQJ WKH
ZLQWHU/ WKH SURSRUWLRQ RI WLFNV IDOOLQJ IURP WKH FDWWOH LV 73184(
DQG 651:4( IRU WKH WZR WLPHV RI PLONLQJ/ UHVSHFWLYHO\1
&RQVLGHULQJ WKH WLPH WKDW WKH DQLPDOV UHPDLQ LQ VWDOOV IRU IHHG
VXSSOHPHQW GXULQJ WKH SHULRG EHWZHHQ PLONLQJV GXULQJ WKH GU\
VHDVRQ +0D\ WR 6HSWHPEHU,/ WKH SURSRUWLRQ RI WLFNV IDOOLQJ ZRXOG
EH 881;6( IRU WKH WUDGLWLRQDO V\VWHP +38049, DQG 85169( IRU WKH
PLONLQJ SHULRG XQGHU FRQVLGHUDWLRQ +3;04<,1

.H\ ZRUGV= %RRSKLOXV PLFURSOXV/ GURS0RII EHKDYLRXU/ HQJRUJHG
IHPDOH/ GDLU\ FDWWOH1
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3RU PDLV GH XP VpFXOR/ R FRQWUROH
TXtPLFR SHOR XVR GH DFDULFLGDV WHP VLGR D SULQFLSDO
IRUPD GH FRQWUROH GRV FDUUDSDWRV1 1R HQWDQWR/ R XVR
LQGLVFULPLQDGR GRV FDUUDSDWLFLGDV WHP GHWHUPLQDGR
XP JUDYH TXDGUR GH UHVLVWrQFLD/ GH RUGHP JHQpWLFD/
GRV FDUUDSDWRV HP UHODomR jV GURJDV +)85/21*/
4<<6,1 $ UHVLVWrQFLD WHP VH GHVHQYROYLGR FDGD YH]
PDLV UiSLGR/ GH WDO IRUPD TXH D YLGD ~WLO GRV
SURGXWRV IRL UHGX]LGD SDUD TXDWUR D FLQFR DQRV HP
PpGLD ++21(5 ) *20(6/ 4<<3,1

2V HVWXGRV ELROyJLFR/ FRPSRUWDPHQWDO H
HFROyJLFR GR FDUUDSDWR WrP WLGR JUDQGH rQIDVH
XOWLPDPHQWH/ FRP R REMHWLYR GH VH GHVHQYROYHU
IRUPDV GH FRQWUROH EDVHDGDV QR PDQHMR GR DQLPDO/
GH IRUPD D UHGX]LU R XVR GDV GURJDV/ QD WHQWDWLYD GH/
DR PHQRV/ PLQLPL]DU R SUREOHPD1 (VWH WUDEDOKR VH
FRQFHQWURX QR HVWXGR GR FRPSRUWDPHQWR GH
GHVSUHQGLPHQWR H TXHGD GDV IrPHDV LQJXUJLWDGDV GR
%1 PLFURSOXV/ QD SDVVDJHP GD IDVH GH YLGD
SDUDVLWiULD SDUD D QmR0SDUDVLWiULD1

2 FRPSRUWDPHQWR GH TXHGD GHVWDV IrPHDV
LQJXUJLWDGDV QmR RFRUUH DR DFDVR/ Mi TXH HVSpFLHV
GLIHUHQWHV GH FDUUDSDWRV DSUHVHQWDP SLFRV GH TXHGD
HP GHWHUPLQDGRV KRUiULRV GR GLD +&25'29e6/
4<<9,1 3DUD R FDVR GR %1 PLFURSOXV QR HQWDQWR/
SRXFRV DXWRUHV WUDWDP GHVWH DVVXQWR1 +,7&+&2&.
+4<88, REVHUYRX HP H[SHULPHQWR QD $XVWUiOLD FRP
DQLPDLV HVWDEXODGRV/ TXH R SLFR GH TXHGD GDV IrPHDV
LQJXUJLWDGDV %1 PLFURSOXV RFRUUHX GDV 9 jV 43 KRUDV
GD PDQKm/ R TXH VXJHUH TXH R IDWR SRGH HVWDU
UHODFLRQDGR DR ULWPR GR KRVSHGHLUR/ TXH VH
DOLPHQWDYD SRU YROWD GDV ; KRUDV GD PDQKm/ R TXH
SURYDYHOPHQWH SURYRFDULD ³GLVW~UELRV´ QRV
FDUUDSDWRV1

621(16+,1( +4<<6, FLWRX TXH R ULWPR
GH TXHGD GDV IrPHDV LQJXUJLWDGDV SRGH VHU
LQIOXHQFLDGR SHOR ULWPR GR KRVSHGHLUR/ Mi TXH HP
DOJXPDV HVSpFLHV GH FDUUDSDWRV/ D TXHGD DFRQWHFH
TXDQGR R KRVSHGHLUR HVWi PDLV DWLYR H HP RXWUDV
HVSpFLHV TXDQGR R KRVSHGHLUR DSUHVHQWD EDL[D
DWLYLGDGH1 *(25*( +4<:4, GHVFUHYHX TXH R ULWPR
GH TXHGD GR FDUUDSDWR SRGH VHU LQIOXHQFLDGR SHOR
ULWPR GR KRVSHGHLUR H FRQILUPRX HVWH IDWR HP
H[SHULPHQWR QR TXDO PRVWURX TXH/ HP DQLPDLV
DOLPHQWDGRV HP KRUiULRV GLIHUHQWHV/ R ULWPR GH
TXHGD GRV FDUUDSDWRV WDPEpP VH DOWHUDYD +*(25*(
HW DO1/ 4<<;,1 :+$5721 H 87(&+ +4<:3,/
WUDEDOKDQGR FRP DQLPDLV HVWDEXODGRV H D SDVWR/ QR
YHUmR H LQYHUQR QD $XVWUiOLD/ WDPEpP REVHUYDUDP R
SLFR GH TXHGD GDV IrPHDV LQJXUJLWDGDV jV < KRUDV GD
PDQKm SDUD DPEDV DV HVWDo}HV1 1R HQWDQWR/
HQFRQWUDUDP RXWURV IDWRUHV TXH GLIHULDP
FRQVLGHUDYHOPHQWH HQWUH DV GXDV HVWDo}HV/ R TXH

OHYRX RV DXWRUHV D DILUPDUHP TXH R ULWPR GH TXHGD
SRGHULD VHU LQIOXHQFLDGR SHOR IRWRSHUtRGR/ IDWR
WDPEpP REVHUYDGR H FRQILUPDGR SRU .,7$2.$
+4<95, H FLWDGR SRU 621(16+,1( +4<<6,1 1Òf(=
HW DO1 +4<:5, WDPEpP FLWDUDP TXH R SLFR GH TXHGD
GDV IrPHDV LQJXUJLWDGDV GH %1 PLFURSOXV RFRUUHX
SHOD PDQKm/ PDV QmR GHVFUHYHUDP QHQKXPD SRVVtYHO
H[SOLFDomR SDUD R IDWR1

(VWHV ULWPRV GH TXHGD GDV IrPHDV
LQJXUJLWDGDV WDOYH] SRVVDP VHU XVDGRV HP XP
VHQWLGR SUiWLFR= UHWHU RV DQLPDLV QRV FXUUDLV GXUDQWH
DV SULPHLUDV KRUDV GR GLD/ KRUiULR TXH JUDQGH SDUWH
GRV FDUUDSDWRV LUi GHVSUHQGHU0VH1 (VVD SRGHULD VHU
XPD IRUPD HIHWLYD GH FRQWUROH/ OLJDGD DSHQDV DR
PDQHMR GR JDGR/ UHVXOWDQGR HP GLPLQXLomR
FRQVLGHUiYHO GR Q~PHUR GH FDUUDSDWRV QD SDVWDJHP/
DOpP GD GLPLQXLomR GD SUHVVmR GH VHOHomR GH
UHVLVWrQFLD GDV SRSXODo}HV GH FDUUDSDWR DRV
FDUUDSDWLFLGDV1 $VVLP/ R LQWHUYDOR GH WHPSR HP TXH
RV DQLPDLV SHUPDQHFHP HVWDEXODGRV SDUD D RUGHQKD
p PXLWR LPSRUWDQWH SDUD HVWH SURFHVVR1 (VWH WUDEDOKR
IRL/ SRUWDQWR/ GHVHQYROYLGR FRP R REMHWLYR GH VH
FRQKHFHU R FRPSRUWDPHQWR GH GHVSUHQGLPHQWR H
TXHGD GDV IrPHDV LQJXUJLWDGDV GR FDUUDSDWR %1
PLFURSOXV/ HP GXDV pSRFDV GR DQR/ QR LQWXLWR GH
FRQWULEXLU SDUD R HVWDEHOHFLPHQWR GH PHGLGDV GH
FRQWUROH GRV FDUUDSDWRV OLJDGDV DR PDQHMR GRV
DQLPDLV1

0$7(5,$/ ( 0e72'26

2 H[SHULPHQWR IRL UHDOL]DGR QD (VWDomR
([SHULPHQWDO GD (PEUDSD *DGR GH /HLWH/ VLWXDGD QD
FLGDGH GH &RURQHO 3DFKHFR/ 0*/ +54°78¶68´6 H
76�48¶:,1 2 FOLPD GD UHJLmR p GR WLSR &ZE/ FRP
DOWLWXGH GH 768P/ PpGLDV GDV WHPSHUDWXUDV YDULDQGR
HQWUH 5:/<�& +Pi[LPD, H 48/6�& +PtQLPD,/ H
SUHFLSLWDomR GH 48;4/7PP +%5$6,// 4<<5,1 )RUDP
XVDGDV ; YDFDV VHFDV/ GH JUDX GH VDQJXH :2;
+RODQGrV [ =HEX/ ;7( GH VDQJXH %RV WDXUXV/
QDWXUDOPHQWH LQIHVWDGDV FRP R FDUUDSDWR %1
PLFURSOXV/ PDQWLGDV HP UHJLPH GH SDVWR H
LGHQWLILFDGDV SRU EULQFRV1 1D (VWDomR ([SHULPHQWDO/
RV DQLPDLV XVDGRV QRV H[SHULPHQWRV ILFDUDP HP
SDVWRV H IRUDP FRQGX]LGRV j iUHD H[SHULPHQWDO XPD
YH] SRU VHPDQD/ RQGH IRUDP FRQILQDGRV HP EDLDV
LQGLYLGXDLV H DV FROHWDV GR H[SHULPHQWR HUDP IHLWDV1

2 H[SHULPHQWR FRPSUHHQGHX XPD IDVH GH
YHUmR2RXWRQR H RXWUD GH LQYHUQR/ VHQGR TXH DV
REVHUYDo}HV GH YHUmR2RXWRQR VH GHUDP QR PHVHV GH
IHYHUHLUR/ PDUoR H DEULO GH 4<<< H DV REVHUYDo}HV GH
LQYHUQR/ QRV PHVHV GH PDLR/ MXQKR/ MXOKR H DJRVWR GH
4<<<1 )RUDP HIHWXDGDV GR]H REVHUYDo}HV GH YLQWH H
TXDWUR KRUDV/ XPD D FDGD VHPDQD/ QRV PHVHV GH
YHUmR2RXWRQR H GR]H REVHUYDo}HV QRV PHVHV GH
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LQYHUQR1 1HVWDV YLQWH H TXDWUR KRUDV/ IRUDP
FROHWDGDV/ GH KRUD HP KRUD/ QR FKmR GH FDGD EDLD/ DV
IrPHDV LQJXUJLWDGDV GR FDUUDSDWR TXH KDYLDP VH
GHVSUHQGLGR QDWXUDOPHQWH GR DQLPDO1 $V
REVHUYDo}HV QRWXUQDV IRUDP IHLWDV FRP R DX[tOLR GH
ODQWHUQDV/ GH IRUPD TXH RV DQLPDLV SHUPDQHFHVVHP
QR HVFXUR/ Mi TXH D OX] SRGHULD LQIOXHQFLDU RV
UHVXOWDGRV1 2 Q~PHUR GH IrPHDV LQJXUJLWDGDV
FROHWDGDV HP FDGD EDLD LQGLYLGXDOPHQWH HUD
UHJLVWUDGR H DQDOLVDGR HVWDWLVWLFDPHQWH SHOR 6$6/
XVDQGR0VH DV FRUUHODo}HV GH 3HDUVRQ H 6SHDUPDQ1

5(68/7$'26

(P UHODomR DR HVWXGR GR FRPSRUWDPHQWR
GH TXHGD GH IrPHDV LQJXUJLWDGDV GR FDUUDSDWR %1
PLFURSOXV/ RV UHVXOWDGRV PRVWUDUDP GLIHUHQoDV
VLJQLILFDWLYDV HQWUH DV FROHWDV GH YHUmR2RXWRQR H
LQYHUQR1 1R YHUmR2RXWRQR/ DV IrPHDV LQJXUJLWDGDV
DSUHVHQWDUDP XPD PDLRU SRUFHQWDJHP GH TXHGD QDV
SULPHLUDV KRUDV GD PDQKm/ H FRQWLQXDYDP D FDLU
GXUDQWH WRGR R GLD/ LQFOXVLYH j QRLWH/ SRUpP HP
SRUFHQWDJHQV LQIHULRUHV1 +RXYH PDLRU SRUFHQWDJHP
GH TXHGD QRV KRUiULRV GDV : jV 43 KRUDV +68/6(,/
VHQGR TXH R SLTXH RFRUUHX jV < KRUDV FRP 45/<9(
GR WRWDO GH TXHGD1 2V KRUiULRV GH PHQRU
SRUFHQWDJHP GH TXHGD IRUDP GDV 45 jV 48 KRUDV
+</;:(,/ VHQGR TXH D PHQRU SRUFHQWDJHP IRL jV 47
KRUDV FRP 4/55( GR WRWDO1

1R LQYHUQR/ DV IrPHDV LQJXUJLWDGDV GR
FDUUDSDWR %1 PLFURSOXV DSUHVHQWDUDP GRLV SLTXHV GH
TXHGD GXUDQWH R GLD= XP HQWUH 9 H <K +4</9<(, FRP
PDLRU SRUFHQWDJHP jV 9 KRUDV +8/<9(, H RXWUR
PDLRU HQWUH 47 H 4:K +54/:<(, FRP PDLRU
SRUFHQWDJHP jV 48 KRUDV +:/4:(,1

(P UHODomR j SRVVLELOLGDGH GH DWUDVDU R
KRUiULR GD RUGHQKD/ GH IRUPD TXH RV DQLPDLV
HVWLYHVVHP D FDPSR QRV KRUiULRV GH PDLRU
LQWHQVLGDGH GH SDVWHMR/ RV UHVXOWDGRV SRVVLELOLWDUDP D
PHQVXUDomR GD SRUFHQWDJHP GH FDUUDSDWRV TXH VH
GHVSUHQGHP GR DQLPDO QD KRUD GD RUGHQKD1 1D WDEHOD
4/ VmR DSUHVHQWDGRV RV UHVXOWDGRV SDUD RV VLVWHPDV GH
RUGHQKD DWXDO +GH 80;K H GH 46049K, H SDUD R VLVWHPD
HP HVWXGR/ RQGH D RUGHQKD GD PDQKm VHULD HQWUH ; H
44 KRUDV H D GD WDUGH HQWUH 49 H 4< KRUDV1

1R FDVR GRV VLVWHPDV GH VXSOHPHQWDomR
QR FRFKR SDUD RV DQLPDLV/ QD pSRFD VHFD GR DQR/
QRUPDOPHQWH GH PDLR D VHWHPEUR/ RQGH RV DQLPDLV
SHUPDQHFHP HVWDEXODGRV HQWUH DV GXDV RUGHQKDV/ R
SRUFHQWXDO GH TXHGD GH IrPHDV LQJXUJLWDGDV GH %1
PLFURSOXV GHVSUHQGLGDV QHVWH LQWHUYDOR p GH 88/;6(
SDUD R VLVWHPD GH HVWDEXODomR 8 jV49K H GH 85/69(
SDUD R VLVWHPD GH HVWDEXODomR GH ; jV 4<K1

',6&866­2

$ PDLRU SRUFHQWDJHP GH TXHGD GH IrPHDV
LQJXUJLWDGDV GR FDUUDSDWR %1 PLFURSOXV RFRUULGD
HQWUH : H 43 KRUDV FRP SLTXH GH TXHGD jV < KRUDV
SDUD DV UHSHWLo}HV GH YHUmR2RXWRQR/ FRLQFLGH FRP RV
UHVXOWDGRV HQFRQWUDGRV SRU +,7&+&2&. +4<88,/
RQGH D PDLRU TXDQWLGDGH GH IrPHDV LQJXUJLWDGDV GH
%1 PLFURSOXV VH GHVSUHQGHX HQWUH 9 H 43 KRUDV1
:+$5721 ) 87(&+ +4<:3, GHVFUHYHUDP
UHVXOWDGRV VHPHOKDQWHV/ DSRQWDQGR PDLRU ULWPR GH
TXHGD QDV SULPHLUDV KRUDV GD PDQKm/ FRP SLFR jV <
KRUDV SDUD RV UHVXOWDGRV GH YHUmR H jV <=63 SDUD R
LQYHUQR1 1Òf(= HW DO1 +4<:5, WDPEpP HQFRQWUDUDP
PDLRU IUHT�rQFLD GH TXHGD SHOD PDQKm/ WUDEDOKDQGR
QRV PHVHV GH YHUmR +MDQHLUR H IHYHUHLUR, QD
$UJHQWLQD1 (VWH FRPSRUWDPHQWR WDPEpP p GHVFULWR
SRU .,7$2.$ +4<95,/ VHQGR TXH HVWHV DXWRUHV
WUDEDOKDUDP FRP %1 PLFURSOXV1

1HQKXPD ELEOLRJUDILD SRUpP/ PRVWUD
UHVXOWDGRV TXH FRLQFLGHP H[DWDPHQWH FRP DTXHOHV
REWLGRV QDV UHSHWLo}HV GH LQYHUQR/ RQGH IRL
HQFRQWUDGR XP SLTXH GH TXHGD GH IrPHDV
LQJXUJLWDGDV HQWUH 9 H < KRUDV H RXWUR HQWUH 47 H 4:
KRUDV1 $SHQDV *(25*( HW DO1 +4<<;,/ WUDEDOKDQGR
FRP %1 DQQXODWXV HP ERYLQRV QR 7H[DV/ 86$/
HQFRQWUDUDP PDLRU SRUFHQWDJHP GH TXHGD QD SDUWH
GD WDUGH/ SRUpP RV UHVXOWDGRV IRUDP VHPHOKDQWHV
SDUD DV WUrV UHSHWLo}HV UHDOL]DGDV= XPD/ QR LQYHUQR/
FRP IRWRSHUtRGR GH 43K6:¶/ FRP SLTXH HQWUH46 H 48
KRUDV> RXWUD/ QR YHUmR/ FRP IRWRSHUtRGR GH 45K5:¶
KRUDV FRP SLFR GH TXHGD HQWUH 45 H 49 KRUDV/ H XPD
~OWLPD/ QR RXWRQR/ FRP IRWRSHUtRGR PpGLR GH 45K55¶
H FRP PDLRU IUHT�rQFLD GH TXHGD HQWUH 4704; KRUDV
+5</8(,/ R TXH GLIHUH GRV UHVXOWDGRV GR SUHVHQWH
WUDEDOKR/ Mi TXH QDV UHSHWLo}HV GH YHUmR2RXWRQR R
SLTXH GH TXHGD RFRUUHX SHOD PDQKm1 2V DXWRUHV
FLWDGRV QmR WrP FHUWH]D GRV IDWRUHV TXH GHWHUPLQDP
R ULWPR GH TXHGD GH IrPHDV LQJXUJLWDGDV1
+,7&+&2&. +4<88, DFUHGLWD TXH HVWH
FRPSRUWDPHQWR SRGH VHU LQIOXHQFLDGR SHOD DWLYLGDGH
GR KRVSHGHLUR/ XPD YH] TXH/ QR H[SHULPHQWR
UHDOL]DGR SRU HOH/ RV DQLPDLV IRUDP DOLPHQWDGRV SRU
YROWD GDV ; KRUDV1 (VWD IRUPD GH PDQHMR SRGHULD
FDXVDU GLVW~UELRV QD SRSXODomR GH FDUUDSDWRV H
GHWHUPLQDU D TXHGD GDV IrPHDV QDV SULPHLUDV KRUDV
GD PDQKm1 1R SUHVHQWH WUDEDOKR/ RV DQLPDLV IRUDP
DOLPHQWDGRV HQWUH < H 43 KRUDV/ GXUDQWH R GLD HP TXH
VH HQFRQWUDYDP HVWDEXODGRV/ R TXH SRGHULD
FRQILUPDU HVWD SURSRVLomR OHYDQGR0VH HP
FRQVLGHUDomR RV UHVXOWDGRV GH YHUmR2RXWRQR H
LQYHUQR/ FRP SLTXH GH TXHGD GRV FDUUDSDWRV SHOD
PDQKm1

2 IRWRSHUtRGR SDUHFH VHU R IDWRU
SUHGRPLQDQWH SDUD GHWHUPLQDU R ULWPR GH TXHGD GDV
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IrPHDV LQJXUJLWDGDV/ WHQGR HP YLVWD DV GLIHUHQoDV
HQFRQWUDGDV HQWUH DV UHSHWLo}HV GH YHUmR2RXWRQR H
LQYHUQR QR WUDEDOKR UHDOL]DGR SRU :+$5721 )
87(&+/ +4<:3,1 (VWD VXSRVLomR SRGHULD MXVWLILFDU DV
GLIHUHQoDV VLJQLILFDWLYDV HQFRQWUDGDV QR SUHVHQWH
WUDEDOKR/ HQWUH RV UHVXOWDGRV GH YHUmR2RXWRQR H
LQYHUQR1 2 ULWPR GLXUQR GH TXHGD GRV FDUUDSDWRV
SRGH VHU GHSHQGHQWH SULPHLUDPHQWH GR ILQDO GR
LQJXUJLWDPHQWR H VHFXQGDULDPHQWH GH DOJXPDV
FRQGLo}HV ItVLFDV H[WHUQDV/ HVWDGR ILVLROyJLFR H
PRYLPHQWR GR KRVSHGHLUR1 2 SULQFLSDO IDWRU H[WHUQR
VHULD D OX]/ Mi TXH HP PXLWDV REVHUYDo}HV IHLWDV SRU
.,7$2.$ +4<95,/ RV FDUUDSDWRV FDtUDP
LQVWDQWDQHDPHQWH DR DPDQKHFHU1 6HPHOKDQWH
UHVXOWDGR IRL HQFRQWUDGR QR SUHVHQWH HVWXGR/ WDQWR
QDV UHSHWLo}HV GH LQYHUQR +SLTXH GH TXHGD jV 9
KRUDV, FRPR QDV UHSHWLo}HV GH YHUmR2RXWRQR +SLTXH
GH TXHGD WDPEpP jV 8 KRUDV/ DOpP GR SLTXH GDV <
KRUDV, FRP KRUiULR GH DPDQKHFHU DSUR[LPDGDPHQWH
jV 9=63 H 8=63 UHVSHFWLYDPHQWH QR LQYHUQR H QR
YHUmR2RXWRQR1

$ DWLYLGDGH GRV ERYLQRV YDULD GH DFRUGR
FRP D HVWDomR GR DQR/ UDoD H FRQGLo}HV GD SDVWDJHP/
R TXH SRGHULD LQIOXHQFLDU R KRUiULR GH TXHGD/ Mi TXH
VHULD PDLV YDQWDMRVR SDUD R FDUUDSDWR FDLU QRV ORFDLV
GH SDVWDJHP/ RQGH ILFD SURWHJLGR QD YHJHWDomR/ GR
TXH HP EHEHGRXURV RX OXJDUHV RQGH R JDGR VH UH~QH
SDUD GHVFDQVDU H UXPLQDU +PDOKDGRXUR, +*(25*(
HW DO1/ 4<<;,1 +i XPD UHODomR HQWUH R FRPSRUWDPHQWR
GH SDVWHMR H R JUDX GH WROHUkQFLD DR FDORU H[LELGR
SHORV ERYLQRV +),1'/$</ 4<89,1 9DFDV KRODQGHVDV
HP UHJLPH GH SDVWR DOWHUDP R SDGUmR GH SDVWHMR
WHQWDQGR HYLWDU DV KRUDV PDLV TXHQWHV GR GLD +3,5(6
HW1 DO1/ 5333, 2V UHVXOWDGRV GR SUHVHQWH WUDEDOKR
PRVWUDP TXH RV FDUUDSDWRV DSUHVHQWDP XP SLTXH GH
TXHGD j WDUGH/ HQWUH 47 H 4: KRUDV SDUD DV UHSHWLo}HV
GH LQYHUQR/ VHQGR TXH R PHVPR QmR RFRUUH QR
YHUmR2RXWRQR TXDQGR D ³PHQRU´ SRUFHQWDJHP GH
TXHGD RFRUUH HQWUH 45 H 48 KRUDV1

(P VH FRQVLGHUDQGR HVWHV UHVXOWDGRV H DV
DILUPDo}HV GRV DXWRUHV VXSUDFLWDGRV/ SRGH0VH LQIHULU
TXH/ QR LQYHUQR/ RV DQLPDLV DSUHVHQWDULDP PDLRU

LQWHQVLGDGH GH SDVWHMR j
WDUGH/ Mi TXH DV
WHPSHUDWXUDV VmR PDLV
DPHQDV/ HP VH WUDWDQGR
GD UHJLmR GH %UDVLO0
&HQWUDO/ H TXH/ GHVWD
IRUPD/ RV FDUUDSDWRV
SRGHULDP WHU VH DGDSWDGR
D HVWD UHDOLGDGH1 2
PHVPR QmR RFRUUHULD QR
YHUmR2RXWRQR/ TXDQGR DV
PpGLDV GH WHPSHUDWXUD
VmR PDLV DOWDV/ ID]HQGR

FRP TXH RV DQLPDLV SURFXUHP RV EHEHGRXURV/
PDOKDGRUHV RX VRPEUD/ FRQILUPDQGR D VXJHVWmR GH
*(25*( HW DO1 +4<<;,1 (VWHV DXWRUHV VXJHUHP DLQGD
TXH R ULWPR GH TXHGD SRGH VHU LQIOXHQFLDGR SHOR
HVWDGR QXWULFLRQDO H ILVLROyJLFR GR KRVSHGHLUR Mi TXH
HP RXWUR H[SHULPHQWR IRUDP VHSDUDGRV 6 JUXSRV GH
DQLPDLV H FDGD XP GHOHV DOLPHQWDGR HP KRUiULRV
GLIHUHQWHV1 2V UHVXOWDGRV PRVWUDUDP GLIHUHQoDV HQWUH
R ULWPR GH TXHGD GRV FDUUDSDWRV GRV JUXSRV1 1R
SUHVHQWH HVWXGR/ HVWD VXSRVLomR QmR MXVWLILFDULD DV
GLIHUHQoDV HQWUH R ULWPR GH TXHGD HQWUH YHUmR2RXWRQR
H LQYHUQR/ XPD YH] TXH RV DQLPDLV IRUDP
DOLPHQWDGRV VHPSUH QR PHVPR KRUiULR HP DPEDV DV
HVWDo}HV1

e LPSRUWDQWH IULVDU TXH R SUHVHQWH HVWXGR
p R SULPHLUR D VHU UHDOL]DGR QR %UDVLO H $PpULFD
/DWLQD VREUH R ULWPR GH TXHGD GDV IrPHDV
LQJXUJLWDGDV GR FDUUDSDWR %1 PLFURSOXV1 2V WUDEDOKRV
H[LVWHQWHV IRUDP UHDOL]DGRV HP FOLPDV/ SDVWDJHQV H
FUX]DPHQWRV GH ERYLQRV GLIHUHQWHV GRV HQFRQWUDGRV
QR %UDVLO/ R TXH SRGHULD MXVWLILFDU DV GLIHUHQoDV HQWUH
RV UHVXOWDGRV1

(P VH WUDWDQGR GD VXJHVWmR GH DWUDVDU R
KRUiULR GD RUGHQKD SRU FDXVD GRV IDWRUHV Mi FLWDGRV
HP UHODomR j SUHIHUrQFLD GRV ERYLQRV GH OHLWH TXDQWR
j KRUD GH SDVWHMR/ H FRQVLGHUDQGR RV UHVXOWDGRV GH
ULWPR GH TXHGD GRV FDUUDSDWRV/ QR YHUmR2RXWRQR/
KDYHULD XP DFUpVFLPR GH 43/76( GH IrPHDV
LQJXUJLWDGDV GHVSUHQGLGDV QR LQWHUYDOR GDV RUGHQKDV
H XP GHFUpVFLPR GH :/;8( SDUD R PHVPR LQWHUYDOR
QR LQYHUQR1 (P UHODomR DRV VLVWHPDV VHPL0LQWHQVLYRV
QRV TXDLV RV DQLPDLV VmR DOLPHQWDGRV QR FRFKR/
ILFDQGR OLYUHV SDUD R DFHVVR DR SDVWR GHSRLV GH
VDFLDGRV/ RX QR PDQHMR FRPXP GH VXSOHPHQWDomR
GRV DQLPDLV QR FRFKR HQWUH DV RUGHQKDV QD pSRFD
VHFD GR DQR/ RV KRUiULRV GH FDGD DWLYLGDGH SRGHULDP
VHU FRRUGHQDGRV FRP R KRUiULR GH TXHGD GDV IrPHDV
LQJXUJLWDGDV GR FDUUDSDWR1

e LPSRUWDQWH VDOLHQWDU TXH QRYRV
WUDEDOKRV GHYHUmR VHU UHDOL]DGRV D ILP GH VH HVWXGDU
R ULWPR GH TXHGD GH IrPHDV LQJXUJLWDGDV GR

7DEHOD 4 0 3RUFHQWDJHP GH IrPHDV LQJXUJLWDGDV GH %RRSKLOXV PLFURSOXV GHVSUHQGLGDV GH YDFDV GXUDQWH R
SHUtRGR GH HVWDEXODomR SDUD D RUGHQKD QR KRUiULR GR VLVWHPD DWXDO H QR VLVWHPD HP HVWXGR
SDUD D 5HJLmR GR %UDVLO0&HQWUDO1 &RURQHO 3DFKHFR/0*/ 4<<<1

25'(1+$ 12 6,67(0$ $78$/ 25'(1+$ (0 (678'2 3$5$ 2 %5$6,/0&(175$/

25'(1+$ 9(5­2 ,19(512 25'(1+$ 9(5­2 ,19(512

0$1+­ 0$1+­
8 ± ; KRUDV 5;/73( 4</33( ; ± 44 KRUDV 65/76( 48/84(
7$5'( 7$5'(
46 ± 49 KRUDV 9/:8( 54/85( 49 ± 4< KRUDV 46/48( 4:/53(
727$/ 68/48( 73/84( 727$/ 78/8;( 65/:4(
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FDUUDSDWR %1 PLFURSOXV HP UHODomR jV PXGDQoDV GR
KRUiULR GH DOLPHQWDomR H KRUiULR GD RUGHQKD GRV
DQLPDLV/ YLVWR TXH VHJXQGR *(25*( HW DO1 +4<<;,/
RV FDUUDSDWRV VHULDP FDSD]HV GH DGDSWDU R ULWPR GH
GHVSUHQGLPHQWR j URWLQD GR KRVSHGHLUR1 'H SRVVH
GDV LQIRUPDo}HV REWLGDV QHVWH WUDEDOKR/
SHVTXLVDGRUHV H SURGXWRUHV WHUmR D RSRUWXQLGDGH GH
GHVHQYROYHU RXWUDV IRUPDV GH PDQHMR/ FDSD]HV GH
DXPHQWDU D HILFLrQFLD GRV VLVWHPDV DWXDLV GH
SURGXomR QD UHJLmR GR %UDVLO0&HQWUDO HP IXQomR GH
SUHIHUrQFLDV DOLPHQWDUHV GRV ERYLQRV H SUHVXPLU DV
YDQWDJHQV RX GHVYDQWDJHQV HP UHODomR j LQIHVWDomR
GR UHEDQKR SHORV FDUUDSDWRV/ KLJLHQL]DomR GD
SDVWDJHP H XWLOL]DomR GH DFDULFLGDV1

&21&/86®(6

2 ULWPR GH TXHGD GH IrPHDV LQJXUJLWDGDV
GR FDUUDSDWR %RRSKLOXV PLFURSOXV DSUHVHQWD
GLIHUHQoDV VLJQLILFDWLYDV HQWUH YHUmR2RXWRQR H
LQYHUQR H SDUHFH HVWDU DGDSWDGR DR FRPSRUWDPHQWR
GH SDVWHMR GRV ERYLQRV1 $LQGD QmR p SRVVtYHO VXJHULU
D WURFD GR KRUiULR GD RUGHQKD DSHQDV FRPR IRUPD GH
FRQWUROH GRV FDUUDSDWRV1

5()(5Ç1&,$6 %,%/,2*5È),&$6

%5$6,/1 1RUPDLV FOLPDWROyJLFDV +4<9404<<3,1 %UDVtOLD =
0LQLVWpULR GD $JULFXOWXUD H 5HIRUPD $JUiULD1 6HFUHWDULD
1DFLRQDO GH ,UULJDomR/ 'HSDUWDPHQWR 1DFLRQDO GH
0HWHRURORJLD/ 4<<51 ;7S1

&25'29e6/ &121 &DUUDSDWR= FRQWUROH RX HUUDGLFDomR1
$OHJUHWH = *UDOKD/ 4<<91 463 S1

),1'/$</ -1'1 7KH HIIHFWV RI WHPSHUDWXUH/ KXPLGLW\/ DLU
PRYHPHQW DQG VRODU UDGLDWLRQ RQ EHKDYLRU DQG SK\VLRORJ\ RI
FDWWOH DQG RWKHU IDUP DQLPDOV1 'DLU\ 5HVHDUFK %XOOHWLQ/ Y1</
S14:;1 4<891

)85/21*/ -1 &RQWUROH GR FDUUDSDWR GRV ERYLQRV QD UHJLmR
VXGHVWH GR %UDVLO1 &DGHUQRV GD (VFROD GH YHWHULQiULD
8)0*1 %HOR +RUL]RQWH = &(1(;/ 4<<61 Y1;/ S17<0941

*(25*(/ -1(1 'URS0RII UK\WKPV RI HQJRUJHG UDEELW WLFNV/
+DHPDSK\V OHSRULVSDOXVWULV +3DFNDUG/ 4;<9, +$FDUL=
,[RGLGDH,1 -RXUQDO RI 0HGLFDO (QWRPRORJ\/ Y1;/ Q18/ S17940
7:3/ 4<:41

*(25*( -1(1/ 3281'/ -101/ '$9(</ 51%1 2EVHUYDWLRQV RI
WKH UK\WKP RI GHWDFKPHQW RI HQJRUJHG IHPDOH %RRSKLOXV
DQQXODWXV +$FDUL= ,[RGLGDH, IURP FDWWOH1 (QWRPRORJLFDO
6RFLHW\ RI $PHULFD/ Y168/ Q17/ S17:<07;5/ 4<<;1

+,7&+&2&./ /1)1 6WXGLHV RQ WKH SDUDVLWLF VWDJHV RI WKH FDWWOH
WLFN/ %RRSKLOXV PLFURSOXV +&$1(675,1,,
+$&$5,1$=,;2','$(,1 $XVWUDOLDQ -RXUQDO RI =RRORJ\/
Y16/ Q15/ S14780488/ 4<881

+21(5/0151/ $1 *20(61 2 PDQHMR LQWHJUDGR GH PRVFD GRV
FKLIUHV/ EHUQH H FDUUDSDWR HP JDGR GH FRUWH1 &DPSR
*UDQGH = (PEUDSD *DGR GH &RUWH/ 4<<31 93 S1 +&LUFXODU
7pFQLFD/ 55,1

.,7$2.$/ 61 3K\VLRORJLFDO DQG HFRORJLFDO VWXGLHV RQ VRPH
WLFNV19,,,1 'LXUQDO DQG QRFWXUQDO FKDQJHV LQ IHHGLQJ DFWLYLW\
GXULQJ WKH EORRG0VXFNLQJ SURFHVV RI +DHPDSK\VDOLV
ELVSLQRVD1 1DWLRQDO ,QVWLWXW $QLPDO +HDOWK 4XDUWHUOLQH/
Y15/ Q15/ S14390444/ 4<951

1Òf(=/ '1-1/1/ 01(1 38*/,(6(/ 5131 +$<(61 %RRSKLOXV
PLFURSOXV &DQ1 (VWXGLR VREUH ORV HVWDGLRV SDUDVLWDULRV GHO
FLFOR ELROyJLFR1 5HYLVWD GH 0HGLFLQD 9HWHULQDULD/ Y18;/ Q14/
S14<068/ 4<:51

3,5(6/01)1$1/ $/9,0/01-1/ 9,/(/$/ '1/ HW DO1 &RPSRUWDPHQWR
GH YDFDV KRODQGHVDV HP VLVWHPD GH SDVWDJHQV1 ,Q= 5(81,21
/$7,12$0(5,&$1$ '( 352'8&&,21 $1,0$// 49/
5333 H &21*5(662 858*8$<2 '( 352'8&&,21
$1,0$// 61/ 5333/ 0RQWHYLGHR1 $QDLV111 0RQWHYLGHR =
/DWLQRDPHULFD 3URGXFWRUD GH $OLPHQWRV 1DWXUDOHV GH 2ULJHQ
$QLPDO/ 53331 S141 +&'5RP,1

621(16+,1(/ '1(1 %LRORJ\ RI WLFNV1 1HZ <RUN = 2[IRUG
8QLYHUVLW\/ 4<<61 Y15/ 798S1

:+$5721/ 51+1/ .1%1:1 87(&+1 7KH UHODWLRQ EHWZHHQ
HQJRUJHPHQW DQG GURSSLQJ RI %RRSKLOXV PLFURSOXV
+&DQHVWULQL, +,[RGLGDH, WR WKH DVVHVVPHQW RI WLFN QXPEHUV RQ
FDWWOH1 -RXUQDO RI $XVWUDOLDQ (QWRPRORJ\ 6RFLHW\/ Y1</
S14:404;5/ 4<:31


