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-RmR )UDQFLVFR &RHOKR GH 2OLYHLUD5 -DLUR 3HUHLUD 1HYHV6
-RVp &DUORV )HUUXJHP0RUDHV7 3DXOR %D\DUG 'LDV *RQoDOYHV6

43DUWH GD WHVH GH GRXWRUDGR GR SULPHLUR DXWRU DSUHVHQWDGD DR 3URJUDPD GH 3yV0JUDGXDomR HP 0HGLFLQD 9HWHULQiULD/ ÈUHD GH
)LVLRSDWRORJLD GD 5HSURGXomR/ 8QLYHUVLGDGH )HGHUDO GH 6DQWD 0DULD +8)60,/ FRPR XPD GDV H[LJrQFLDV SDUD REWHQomR GR WtWXOR GH
'RXWRU HP 0HGLFLQD 9HWHULQiULD1
53URIHVVRU $GMXQWR/ 'RXWRU/ 'HSDUWDPHQWR GH &OtQLFD GH *UDQGHV $QLPDLV/ 8)60/ <:4380<33/ 6DQWD 0DULD/ 561 )$; 8805530;7;7/ (0
PDLO= MRDRIFR#KFY1XIVP1EU1 $XWRU SDUD FRUUHVSRQGrQFLD1
63URIHVVRU 7LWXODU/ 'RXWRU/ 'HSDUWDPHQWR GH &OtQLFD GH *UDQGHV $QLPDLV/ 8)601
70pGLFR 9HWHULQiULR/ 'RXWRU/ 3HVTXLVDGRU GD (0%5$3$ ± 3HFXiULD 6XO1
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2 SUHVHQWH HVWXGR WHYH SRU REMHWLYR FDUDFWHUL]DU
GLVWLQWRV JUXSRV GH IHUWLOLGDGH H DYHULJXDU GLIHUHQoDV TXDQWR DR
JDQKR GH SHVR QR SyV0SDUWR H KDELOLGDGH PDWHUQD HP XPD
SRSXODomR %UDQJXV ,EDJp +62; 1HORUH . 82; $QJXV,1 )RUDP
FRPSXWDGRV GDGRV GH 4478 SDUWRV GH 5;: YDFDV/ VHQGR
FRQVLGHUDGRV DSHQDV RV UHJLVWURV GH 49; IrPHDV FRP/ QR PtQLPR/
TXDWUR SDUWRV1 $V IrPHDV IRUDP DJUXSDGDV GH DFRUGR FRP D
PpGLD GR LQWHUYDOR GH SDUWRV HP JUXSRV GH DOWD/ LQWHUPHGLiULD/ H
EDL[D IHUWLOLGDGH1 $GLFLRQDOPHQWH/ IRUDP OHYDQWDGRV GDGRV GH
SHVR DR SDUWR +33$5, H JDQKR GH SHVR QR SyV0SDUWR +*33,1 $
KDELOLGDGH PDWHUQD IRL LQIHULGD D SDUWLU GR SHVR j GHVPDPD GRV
WHUQHLURV +33538,1 $V PpGLDV H UHVSHFWLYRV HUURV0SDGUmR GH
LQWHUYDORV GH SDUWRV +,3, SDUD RV JUXSRV GH IHUWLOLGDGH DOWD/
LQWHUPHGLiULD H EDL[D IRUDP 737/9 � 8/77/ 856/8 � 7/:: H :44/5 �
53/;</ UHVSHFWLYDPHQWH1 1mR IRUDP FRQVWDWDGDV GLIHUHQoDV
VLJQLILFDWLYDV +3!3/38, HQWUH JUXSRV/ WDQWR QR GHVHPSHQKR GD
YDFD +33$5/ *33, FRPR QR 335381 9DFDV SULPtSDUDV
DSUHVHQWDUDP SHVR DR SDUWR PHQRU +3?3/334,/ SRUpP D GLIHUHQoD
TXDQWR DR JDQKR GH SHVR QR SHUtRGR SyV0SDUWR QmR IRL
VLJQLILFDWLYD +3!3/38,1 2 HIHLWR GH DQR IRL VLJQLILFDWLYR +3?3/334,
VREUH R 33$5/ 33538 H *331 2 FULWpULR ,3 SHUPLWH IRUPDU
JUXSRV GH DQLPDLV GLVWLQWRV TXDQWR j IHUWLOLGDGH/ TXH/ QR HQWDQWR/
WrP GHVHPSHQKR SURGXWLYR VHPHOKDQWH1 ,VVR VXJHUH TXH DV
GLIHUHQoDV GH IHUWLOLGDGH HQWUH HOHV SRGHP VHU GHFRUUHQWHV GH
RXWURV PHFDQLVPRV ILVLROyJLFRV UHODWLYRV DR UHVWDEHOHFLPHQWR
SUHFRFH GR DQHVWUR SyV0SDUWR H QmR VLPSOHV HIHLWRV GR QtYHO
QXWULFLRQDO H GD VXD SURGXomR GH OHLWH1

3DODYUDV0FKDYH= JDGR GH FRUWH/ KDELOLGDGH PDWHUQD/ HILFLrQFLD
UHSURGXWLYD1

6800$5<

7KH DLP RI WKLV VWXG\ ZDV WR FKDUDFWHUL]H GLIIHUHQW
IHUWLOLW\ JURXSV DQG WR HYDOXDWH GLIIHUHQFHV RI ZHLJKW JDLQ LQ WKH
SRVWSDUWXP DQG PDWHUQDO DELOLW\ R %UDQJXV ,EDJp +82; $QJXV .
62; 1HORUH, FRZV1 'DWD IURP 4478 FDOYLQJV RI 5;: FRZV ZHUH
FRPSXWHG/ KRZHYHU/ RQO\ 49; IHPDOHV ZLWK DW OHDVW IRXU FDOYLQJV
ZHUH FRQVLGHUHG1 7KH FRZV ZHUH FODVVLILHG/ DFFRUGLQJ WR WKH
DYHUDJH RI WKHLU FDOYLQJ LQWHUYDO UHFRUGV/ LQ JURXSV RI ORZ/
PHGLXP DQG KLJK IHUWLOLW\1 &RZ ZHLJKW DW SDUWXULWLRQ +:3$5,/
FRZ ZHLJKW JDLQ GXULQJ WKH SRVWSDUWXP SHULRG +:*33, DQG FDOI
ZHLJKW DW ZHDQLQJ +:538, ZHUH HYDOXDWHG1 7KH PHDQV DQG
UHVSHFWLYH VWDQGDUG HUURUV RI FDOYLQJ LQWHUYDO +&,, IRU WKH JURXSV
RI KLJK/ PHGLXP DQG ORZ IHUWLOLW\ ZHUH 73719 � 8177/ 85618 � 71::
DQG :4415 � 531;< GD\V/ UHVSHFWLYHO\1 1R VWDWLVWLFDO GLIIHUHQFHV
ZHUH REVHUYHG DPRQJ JURXSV/ UHJDUGLQJ WKH :3$5/ :*33 DQG
:5381 +HLIHUV SUHVHQWHG ORZHU :3$5 +3?31334, WKDQ FRZV EXW
WKH :*33 ZDV VLPLODU IRU DOO JURXSV1 7KH \HDU HIIHFW ZDV
VLJQLILFDQW +3?31334, IRU :3$5 DQG :538/ EXW QRW IRU :*331
7KH UHVXOWV VXJJHVW WKDW WKH FODVVLILFDWLRQ RI WKH FRZV LQ GLIIHUHQW
IHUWLOLW\ JURXSV GRHVQ*W UHVXOW LQ GLIIHUHQFHV LQ WKH EHHI
SURGXFWLYH WUDLWV/ LQGLFDWLQJ WKDW WKH GLIIHUHQFHV LQ IHUWLOLW\
FDQ EH D UHVXOW RI GLIIHUHQWLDO JHQRW\SHV XQUHODWHG WR PLON
SURGXFWLRQ1

.H\ ZRUGV= EHHI FDWWOH/ PDWHUQDO DELOLW\/ UHSURGXFWLYH
SHUIRUPDQFH1

,1752'8d­2

$ RWLPL]DomR GH FDUDFWHUtVWLFDV SURGXWLYDV
WHP VLGR XPD EXVFD FRQVWDQWH QD FULDomR GH DQLPDLV
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XWLOL]DGRV SDUD SURGX]LU DOLPHQWRV1 1HQKXPD UDoD p
SHUIHLWDPHQWH DGHTXDGD SDUD WRGRV RV DPELHQWHV GH
SURGXomR1 2 FUX]DPHQWR p XPD IRUPD VLPSOHV H
UiSLGD GH XWLOL]DU DWULEXWRV GHVHMiYHLV H JHUDU XPD
FRPELQDomR LGHDO GH GHWHUPLQDGDV FDUDFWHUtVWLFDV
FRP XP GDGR DPELHQWH1 1R HQWDQWR/ HVTXHPDV GH
FUX]DPHQWR TXH SURSRUFLRQDP D UHWHQomR GH
KHWHURVH HP QtYHLV VDWLVIDWyULRV/ VmR FRPSOH[RV H GH
GLItFLO DGPLQLVWUDomR/ SULQFLSDOPHQWH SDUD UHEDQKR
SHTXHQRV1 $VVLP/ D IRUPDomR GH UDoDV VLQWpWLFDV
EDVHDGDV QXPD IRUPDomR PXOWLUDFLDO p XPD
DOWHUQDWLYD DWUDHQWH +*5(*25< ) &81',))/
4<;3,/ SRLV XPD YH] IL[DGD SRGH VHU PDQHMDGD FRPR
UDoD SXUD1 $OpP GLVVR/ RV LQGLYtGXRV GD QRYD UDoD
VmR VXSHULRUHV DRV VHXV DQFHVWUDLV SXURV HP WHUPRV
GH UHVSRVWD SURYiYHO j VHOHomR +)5,6&+/ 5333,1 $
PDQXWHQomR GHVVDV UDoDV SHUPLWH TXH D YDULDomR
JHQpWLFD GHQWUR H HQWUH UDoDV VHMD XWLOL]DGD/ TXH
DOJXPD KHWHURVH VHMD UHWLGD H TXH VHMD XWLOL]DGR XP
VLVWHPD VLPSOHV GH UHSURGXomR1

1D IRUPDomR GHVVDV QRYDV UDoDV/
LQLFLDOPHQWH/ HVSHUD0VH JDQKR UHVXOWDQWH GD KHWHURVH/
TXH/ HQWUHWDQWR/ SRGH FDLU GUDVWLFDPHQWH DSyV
SHTXHQR Q~PHUR GH JHUDo}HV1 1R PHOKRUDPHQWR GDV
UDoDV VLQWpWLFDV/ SRXFD rQIDVH WHP VLGR GDGD SDUD D
HILFLrQFLD UHSURGXWLYD/ SRUpP D GLIHUHQoD GH
GHVHPSHQKR HQWUH DQLPDLV PDQWLGRV HP XP PHVPR
SODQR QXWULFLRQDO LQGLFD D H[LVWrQFLD GH YDULDELOLGDGH
JHQpWLFD SDUD FDUDFWHUtVWLFDV UHSURGXWLYDV1 (VVD
PHOKRU HILFLrQFLD UHSURGXWLYD/ QR HQWDQWR/ RFRUUH
PXLWDV YH]HV jV H[SHQVDV GR VDFULItFLR GH RXWUDV
FDUDFWHUtVWLFDV GH LQWHUHVVH/ WDLV FRPR D KDELOLGDGH
PDWHUQD ++(7=(/ HW DO1/ 4<;<,1 ,VVR p GHFRUUHQWH GD
GUHQDJHP GD HQHUJLD SDUD D SURGXomR GH OHLWH/ R TXH
p VLJQLILFDWLYR PHVPR HP ERYLQRV GH FRUWH
+%52:1,1* HW DO1/ 4<<8,1 1HVVH VHQWLGR/
DOWHUQDWLYDV GH VHOHomR SHOD LGHQWLILFDomR GH DQLPDLV
PHOKRU DGDSWDGRV/ FDSD]HV GH VH UHSURGX]LUHP H
GHVPDPDU SURGXWRV HILFLHQWHPHQWH/ SRGHP IRUQHFHU
LQIRUPDo}HV YDOLRVDV SDUD R PHOKRUDPHQWR GHVVDV
UDoDV1 (VVHV DQLPDLV SRGHUmR SRVWHULRUPHQWH VHU
XWLOL]DGRV FRPR PRGHORV SDUD HVWXGRV GH H[SUHVVmR
GLIHUHQFLDO H LGHQWLILFDomR GH JHQHV FRP HIHLWR
VLJQLILFDWLYR QD HILFLrQFLD UHSURGXWLYD1

(VWH HVWXGR WHYH SRU REMHWLYR FDUDFWHUL]DU
JUXSRV GH GLIHUHQWHV IHUWLOLGDGHV H DYDOLDU GLIHUHQoDV
TXDQWR j KDELOLGDGH PDWHUQD/ SHVR DR SDUWR H JDQKR
GH SHVR GXUDQWH D DPDPHQWDomR HP XPD SRSXODomR
%UDQJXV0LEDJp VHP VHOHomR SUpYLD SDUD HILFLrQFLD
UHSURGXWLYD1

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

)RUDP XVDGRV/ QHVWH HVWXGR/ GDGRV GH XP
FRQMXQWR GH IrPHDV H VHXV SURGXWRV GD UDoD VLQWpWLFD

%UDQJXV ,EDJp SHUWHQFHQWH j (PEUDSD ± 3HFXiULD
6XO/ %DJp/ 56/ ORFDOL]DGD D 87�56*: H 63�7:*61 2V
DQLPDLV GHULYDP GH FUX]DPHQWRV FRQWURODGRV DWp D
REWHQomR GH XPD FRPSRVLomR JHQpWLFD GH 82; $QJXV
H 62; 1HORUH/ XWLOL]DQGR0VH TXDWUR HVTXHPDV GH
DFDVDODPHQWRV/ HQYROYHQGR PDFKRV 1HORUH H $QJXV1
$ WHPSRUDGD UHSURGXWLYD HPSUHJDGD SDUD R
DFDVDODPHQWR GR UHEDQKR HUD GH <3 GLDV/ HQWUH RV
PHVHV GH QRYHPEUR D MDQHLUR1 $V YDFDV VHPSUH
IRUDP VXEPHWLGDV D FREULomR HP ORWHV GH FHUFD GH 73
IrPHDV SDUD FDGD WRXUR/ YLVDQGR DR FRQWUROH GD
SDWHUQLGDGH1 2V WRXURV HUDP VXEPHWLGRV j DYDOLDomR
DQGUROyJLFD SUpYLD DR DFDVDODPHQWR/ YLVDQGR
RWLPL]DU D IHUWLOLGDGH GR UHEDQKR/ SHOD QmR LQFOXVmR
GH DQLPDLV FRP JUDYHV DOWHUDo}HV QR VLVWHPD JHQLWDO
+025$(6/ 4<<8,1 (VVD SRSXODomR IRL VHOHFLRQDGD
SDUD SHVR DGXOWR GRV PDFKRV H WDPDQKR GDV IrPHDV/
QmR WHQGR VRIULGR QHQKXP WLSR GH VHOHomR GLUHWD SDUD
HILFLrQFLD UHSURGXWLYD H WHQGR VLGR PDQHMDGD HP
FDPSR QDWLYR H FRQGLo}HV H[WHQVLYDV +2/,9(,5$ HW
DO1/ 4<<;,1

3RU PHLR GH XP OHYDQWDPHQWR GH
LQIRUPDo}HV/ IRUDP REWLGRV GDGRV LQGLYLGXDLV H GD
YLGD UHSURGXWLYD GH WRGDV DV IrPHDV ERYLQDV HP
UHSURGXomR QR UHEDQKR QR DQR GH 4<<:/ WRWDOL]DQGR
5;: PDWUL]HV1 (VVHV GDGRV FRQVWDUDP GH GDWD GH
QDVFLPHQWR/ ILOLDomR/ GDWD GRV SDUWRV/ WRXURV XVDGRV
QR DFDVDODPHQWR H LGHQWLILFDomR GD SURJrQLH1 )RUDP
WDPEpP LQFRUSRUDGRV DR EDQFR GH GDGRV R SHVR YLYR
GD YDFD DR SDUWR/ GXUDQWH D ODFWDomR H SHVR GR
WHUQHLUR SDGURQL]DGR SDUD 538 GLDV/ TXDQGR
H[LVWHQWH1

3DUD D FDUDFWHUL]DomR GRV JUXSRV GH DOWD/
PpGLD H EDL[D IHUWLOLGDGH/ IRUDP FRPSXWDGRV GDGRV
GH 4478 SDUWRV1 'R WRWDO/ IRUDP FRQVLGHUDGRV GDGRV
GH 49; IrPHDV FRP QR PtQLPR WUrV LQWHUYDORV GH
SDUWRV +TXDWUR SDUWRV,1 $V IrPHDV IRUDP DJUXSDGDV
FRP EDVH QD GLVWULEXLomR GDV PpGLDV GR LQWHUYDOR GH
SDUWRV +,3, GD SRSXODomR/ HP WUrV JUXSRV= JUXSR GH
DOWD IHUWLOLGDGH/ FRQVWLWXtGR SRU 48 LQGLYtGXRV FRP D
PHQRU PpGLD GH LQWHUYDOR GH SDUWRV/ FRUUHVSRQGHQGR
D LQGLYtGXRV FRP ,3 PHQRU TXH D PpGLD GD
SRSXODomR PHQRV XP GHVYLR0SDGUmR/
DSUR[LPDGDPHQWH> JUXSR GH EDL[D IHUWLOLGDGH/
FRQVWLWXtGR SHORV 48 LQGLYtGXRV FRP D PDLRU PpGLD
GH LQWHUYDOR GH SDUWRV/ FRUUHVSRQGHQGR D LQGLYtGXRV
FRP ,3 PDLRU TXH PpGLD PDLV XP GHVYLR0SDGUmR/
DSUR[LPDGDPHQWH> RV GHPDLV LQGLYtGXRV +46;, QmR
LQFOXtGRV QRV JUXSRV DQWHULRUHV IRUDP FRQVLGHUDGRV
GH IHUWLOLGDGH LQWHUPHGLiULD1

2 JDQKR GH SHVR H R JDQKR GH SHVR PpGLR
GLiULR QR SHUtRGR SyV0SDUWR IRUDP FDOFXODGRV SHOD
GLIHUHQoD HQWUH R SHVR YLYR QR SDUWR H SHVR QD
GHVPDPD GD FULD1 3DUD R FiOFXOR GR SHVR GRV
WHUQHLURV SDGURQL]DGR DR GHVPDPH/ IRUDP
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FRQVLGHUDGDV DSHQDV SHVDJHQV UHDOL]DGDV HQWUH RV
488 H 588 GLDV GH YLGD GRV WHUQHLURV/ VHQGR R DMXVWH
UHDOL]DGR SRU LQWHUSRODomR VLPSOHV1 3DUD DYDOLDomR
GR HIHLWR GD RUGHP GH SDUWR/ DV YDFDV IRUDP
FODVVLILFDGDV FRPR SULPtSDUDV +SULPHLUR SDUWR, RX
PXOWtSDUDV +SDUWRV VXEVHT�HQWHV,1 $V YDULiYHLV
GHSHQGHQWHV SHVR SDGURQL]DGR GR WHUQHLUR DRV 538
GLDV +33538,/ SHVR YLYR DR SDUWR +33$5, H JDQKR GH
SHVR GLiULR GXUDQWH R SHUtRGR GH ODFWDomR +*33,/ GH
FDGD SDUWR LQGLYLGXDOPHQWH/ IRUDP VXEPHWLGDV D
DQiOLVH GH YDULkQFLD WHQGR FRPR IDWRUHV IL[RV= JUXSR/
DQR GR SDUWR/ RUGHP GH SDUWR +SULPtSDUD RX
PXOWtSDUD, H VH[R GD FULD1 )RL LQFOXtGR WDPEpP/
FRPR IDWRU DOHDWyULR/ YDFD GHQWUR GH JUXSR1 $
DQiOLVH IRL UHDOL]DGD XWLOL]DQGR R 352& */0 GR
SURJUDPD HVWDWtVWLFR 6$6 +6$6/ 4<;;,1

5(68/7$'26 ( ',6&866­2

2V GDGRV GH LQWHUYDOR GH SDUWRV +,3, H D
FDUDFWHUL]DomR GRV JUXSRV GH IHUWLOLGDGH HVWmR
DSUHVHQWDGRV QD WDEHOD 41 $ PpGLD JHUDO GR ,3 GD
SRSXODomR +8;4 GLDV,/ HPERUD DOWD/ p LQIHULRU j PpGLD
SDUD ERYLQRV GH FRUWH GR HVWDGR GR 5LR *UDQGH GR
6XO +,%*(/ 4<<9,1 'HYH0VH VDOLHQWDU/ QR HQWDQWR/ TXH
FRP D H[FOXVmR GR JUXSR GH EDL[D IHUWLOLGDGH/ HVVH
YDORU UHGX] SDUD 856 GLDV1 ,VVR SRGH VHU DWULEXtGR jV
FRQGLo}HV GH PDQHMR H DOLPHQWDomR D TXH RV DQLPDLV
IRUDP VXEPHWLGRV H DR HIHLWR GD KHWHURVH DLQGD
UHVXOWDQWH GR FUX]DPHQWR SDUD IRUPDomR GD UDoD1

2V YDORUHV GH ,3 REVHUYDGRV +7DEHOD 4,
GHPRQVWUDP TXH R FULWpULR SDUD FDUDFWHUL]DomR GRV
JUXSRV GH IHUWLOLGDGH IRL EDVWDQWH HIHWLYR QR VHQWLGR
GH GLVWLQJXLU YDFDV GH DOWD H EDL[D IHUWLOLGDGH1 2 ,3
HP ERYLQRV GH FRUWH p UHVXOWDQWH GD UHWRPDGD GR
FLFOR VH[XDO QRUPDO QR SyV0SDUWR H XWLOL]DomR GH
WHPSRUDGDV GH DFDVDODPHQWR IL[DV1 $ UHWRPDGD GD
FLFOLFLGDGH SyV0SDUWR HP ERYLQRV GH FRUWH p EDVWDQWH
YDULiYHO FRP DPSOLWXGHV GHVFULWDV GH 79 D 49; GLDV
+'81 ) .$/7(1%$&./ 4<;3> 5$1'(// 4<;4, H
p GHWHUPLQDGD SULQFLSDOPHQWH SRU GHILFLrQFLD QD
OLEHUDomR GH XP SDGUmR SXOViWLO GH *Q5+ TXH UHVXOWH
HP IUHT�rQFLD H SXOVRV DGHTXDGRV GH /+/

SURSRUFLRQDQGR GHVHQYROYLPHQWR IROLFXODU FRPSOHWR
H RYXODomR ++803+5(< HW DO1/ 4<;6,1 2V YDORUHV
EDVWDQWH HOHYDGRV GH ,3 REVHUYDGRV QR JUXSR GH
EDL[D IHUWLOLGDGH IRUDP UHVXOWDQWHV GR WLSR GH
DFDVDODPHQWR FDUDFWHUL]DGR SRU WHPSRUDGDV
UHSURGXWLYDV IL[DV1 1HVVHV VLVWHPDV/ YDFDV TXH QmR
FRQFHEHP GXUDQWH D HVWDomR GH PRQWD VmR FRORFDGDV
QRYDPHQWH HP UHSURGXomR QR SUy[LPR DQR/
DXPHQWDQGR GHVVD IRUPD R ,31 ,VWR ILFD EHP
HYLGHQFLDGR SHOR HOHYDGR HUUR0SDGUmR REVHUYDGR QR
JUXSR GH EDL[D IHUWLOLGDGH/ TXDQGR FRPSDUDGR DRV
GHPDLV JUXSRV1 'H TXDOTXHU IRUPD/ DSHVDU GR HIHLWR
DPELHQWDO/ DV GLIHUHQoDV GH ,3 REVHUYDGDV/
SULQFLSDOPHQWH HQWUH RV JUXSRV 4 H 6 +7DEHOD 4,/
LQGLFDP GLIHUHQoDV EDVWDQWH H[SUHVVLYDV1 2 ,3
SURYDYHOPHQWH QmR VHMD R FULWpULR PDLV VHQVtYHO SDUD
PHQVXUDomR GR JUDX GH IHUWLOLGDGH/ HP FRQVHT�rQFLD
GR HIHLWR DPELHQWDO H GD XWLOL]DomR GH WHPSRUDGDV
UHSURGXWLYDV IL[DV HP ERYLQRV GH FRUWH1 1R HQWDQWR/
QHVWH HVWXGR/ R ,3 IRL XVDGR FRPR FULWpULR SDUD
FDUDFWHUL]DomR GH JUXSRV GH IHUWLOLGDGH SDUD SRVWHULRU
DYDOLDomR GRV GDGRV GH SURGXomR QRV JUXSRV DVVLP
FDUDFWHUL]DGRV1 2X VHMD/ SDUD YHULILFDU VH KDYLD
VXSRUWH SDUD D FRQWLQXLGDGH GH HVWXGRV VREUH D EXVFD
GH GLIHUHQoDV GH IHUWLOLGDGH GHFRUUHQWH GH
PHFDQLVPRV ILVLROyJLFRV PDLV VXWLV/ YLVDQGR j
XWLOL]DomR GHVWD SRSXODomR SDUD HVWXGRV SRVWHULRUHV
FRP PDUFDGRUHV JHQpWLFRV PROHFXODUHV1

1D WDEHOD 5/ VmR DSUHVHQWDGDV DV PpGLDV
DMXVWDGDV GR 33538/ 33$5 H *33 H QD WDEHOD 6 VmR
DSUHVHQWDGRV RV UHVXPRV GDV DQiOLVHV GH YDULkQFLD1
1mR IRUDP FRQVWDWDGDV GLIHUHQoDV VLJQLILFDWLYDV
+3!3/38, HQWUH RV JUXSRV GH IHUWLOLGDGH/ QHP QR
GHVHPSHQKR GD YDFD +33$5 H *33, QHP QR SHVR DR
GHVPDPH GRV WHUQHLURV +33538,1 $ PpGLD DMXVWDGD
GR SHVR DR SDUWR SDUD DV YDFDV SULPtSDUDV IRL PHQRU
+6;</7< NJ, GR TXH D GDV PXOWtSDUDV +693/33 NJ>
3?3/334,1 1R HQWDQWR/ D GLIHUHQoD TXDQWR DR JDQKR
GH SHVR QR SHUtRGR SyV0SDUWR/ QmR IRL VLJQLILFDWLYD1
+RXYH HIHLWR VLJQLILFDWLYR GR DQR +3?3/334, VREUH
33$5/ 33538 H JDQKR GH SHVR QR SHUtRGR SyV0SDUWR
+3!3/38> 7DEHODV 5 H 6,1 2 IDWRU VH[R GD FULD QmR IRL
VLJQLILFDWLYR +3!3/38,1

2 SHVR j GHVPDPD IRL VHPHOKDQWH QRV
GLIHUHQWHV JUXSRV GH IHUWLOLGDGH +3!3/38,1 (VWD
PHGLGD IRL XWLOL]DGD SDUD LQIHULU VREUH D SURGXomR GH
OHLWH GDV YDFDV/ Mi TXH R SHVR DR GHVPDPH p/ HP VXD
PDLRU SDUWH/ GHSHQGHQWH GD SURGXomR GH OHLWH
+1(9,//(/ 4<95> 587/('*( HW DO1/ 4<:4>
$/%848(548( HW DO1/ 4<<6> $/(1&$5 HW DO1
4<<9,1 (VVHV UHVXOWDGRV HYLGHQFLDP XP DVSHFWR
LQWHUHVVDQWH GD SRSXODomR/ SRLV D UHGXomR GD
SHUIRUPDQFH UHSURGXWLYD/ GHFRUUHQWH GR DXPHQWR GR
HVWtPXOR GD PDPDGD H GHPDQGD ODFWDFLRQDO HVWi
GRFXPHQWDGD HP GLYHUVRV HVWXGRV +)5$1.(/ 4<;3>

7DEHOD 4 0 0pGLD/ HUUR0SDGUmR +(30, H DPSOLWXGH GH LQWHUYDOR GH
SDUWRV +,3, REVHUYDGRV QRV GLIHUHQWHV JUXSRV GH
IHUWLOLGDGH GH IrPHDV %UDQJXV0LEDJp1

*UXSR Q- 0pGLD (30 $PSOLWXGH
$OWD IHUWLOLGDGH 48 737/9D 8/77 6:40764
)HUWLOLGDGH LQWHUPHGLiULD 46; 856/8E 7/:: 7650969
%DL[D IHUWLOLGDGH 48 :44/5F 53/;< 96:0<9;

- Q QXPHUR GH IrPHDV FRQVLGHUDGDV HP FDGD JUXSR
D/ E/ F/ OHWUDV GLIHUHQWHV LQGLFDP GLIHUHQoDV HVWDWtVWLFDV VLJQLILFDWLYDV
SHOR WHVWH GH 'XQFDQ + 3 3/3334,1
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7851(5/ 4<;3> $/(1&$5 ) 0(//2/ 4<;<>
%52:1,1* HW DO1/ 4<<7> 0(5&$'$17( HW DO1/
5333,1 $OpP GLVVR/ +(7=(/ HW DO1 +4<;<,/ DSyV
VHOHomR GLYHUJHQWH SDUD IHUWLOLGDGH/ FRQVWDWDUDP TXH
IrPHDV GH DOWD IHUWLOLGDGH DSUHVHQWDYDP PHQRU

SURGXomR GH OHLWH/ VXJHULQGR TXH R LQFUHPHQWR GD
IHUWLOLGDGH RFRUUHX jV H[SHQVDV GH VHOHomR
FRQWUiULD SDUD D SURGXomR GH OHLWH1 2V UHVXOWDGRV
LQGLFDP TXH/ QHVWD SRSXODomR/ H[LVWH SRWHQFLDO
SDUD SHVTXLVD GH JHQHV GH HIHLWR VLJQLILFDWLYR
VREUH D HILFLrQFLD UHSURGXWLYD/ VHP DQWDJRQLVPR
FRP FDUDFWHUtVWLFDV GH SURGXomR GH FDUQH1

2 FULWpULR ,3 SHUPLWH IRUPDU JUXSRV GH
DQLPDLV GLVWLQWRV TXDQWR j IHUWLOLGDGH/ PDV FRP
GHVHPSHQKR SURGXWLYR VHPHOKDQWH1 ,VVR VXJHUH
TXH DV GLIHUHQoDV GH IHUWLOLGDGH HQWUH HOHV SRGHP
VHU GHFRUUHQWHV GH RXWURV PHFDQLVPRV
ILVLROyJLFRV UHODWLYRV DR UHVWDEHOHFLPHQWR SUHFRFH
GR DQHVWUR SyV0SDUWR H QmR VLPSOHV HIHLWRV GR
QtYHO QXWULFLRQDO H GD VXD SURGXomR GH OHLWH/ FRPR
p UHIHUHQGDGR SHODV DQiOLVHV HIHWXDGDV1 $VVLP/
HVWHV GDGRV VXJHUHP D QHFHVVLGDGH GH PDLRUHV
HVWXGRV YLVDQGR HOXFLGDU TXDLV PHFDQLVPRV VmR
UHVSRQViYHLV SHORV GLVWLQWRV QtYHLV GH IHUWLOLGDGH
QRV JUXSRV GH DOWD H EDL[D IHUWLOLGDGH1

$*5$'(&,0(1726

(VWH WUDEDOKR IRL ILQDQFLDGR SHOR 3URJUDPD GH
$SRLR D 1~FOHRV GH ([FHOrQFLD +3521(;,/ )LQDQFLDGRUD GH
(VWXGRV H 3URMHWRV +),1(3,/ &RQVHOKR 1DFLRQDO GH
'HVHQYROYLPHQWR &LHQWtILFR H 7HFQROyJLFR +&13T,/ )XQGDomR
GH $PSDUR j 3HVTXLVD GR 5LR *UDQGH GR 6XO 0 )$3(5*6 H
(0%5$3$2&3368/1

5()(5Ç1&,$6 %,%/,2*5È),&$6

$/%848(548(/ /1*1/ (/(5/ -131/ &267$/ 01-15131/ HW DO1
3URGXomR GH OHLWH H GHVHPSHQKR GR EH]HUUR QD IDVH GH
DOHLWDPHQWR HP WUrV UDoDV ERYLQDV GH FRUWH1 5HYLVWD GD
6RFLHGDGH %UDVLOHLUD GH =RRWHFQLD/ Y155/ Q18/ S1:780:87/
4<<61

$/(1&$5/ 01'1/ 0(//2/ '1$1 5HODWLRQVKLS RI PLON \LHOG RI
GDP ZLWK FDOI GHYHORSPHQW LQ WKH &DQFKLP DQG 1HORUH
EUHHGV1 5HYLVWD GD 6RFLHGDGH %UDVLOHLUD GH =RRWHFQLD/
Y14;/ Q15/ S14790489/ 4<;<1

$/(1&$5/ 0101/ 78//,2/ 5151/ &58=/ 01/ HW DO1 3URGXomR
GH OHLWH GD YDFD H GHVHQYROYLPHQWR GR EH]HUUR HP JDGR GH
FRUWH1 5HYLVWD GD 6RFLHGDGH %UDVLOHLUD GH =RRWHFQLD/ Y158/
Q14/ S1<50434/ 4<<91

%52:1,1*/ 51/ 52%(57/ %161/ /(:,6/ $1:1/ HW DO1 (IIHFWV
RI SRVWSDUWXP QXWULWLRQ DQG RQFH0GDLO\ VXFNOLQJ RQ
UHSURGXFWLYH HIILFLHQF\ DQG SUHZHDQLQJ FDOI SHUIRUPDQFH LQ
IDOO0FDOYLQJ %UDKPDQ +%RV LQGLFXV, FRZV1 -RXUQDO RI
$QLPDO 6FLHQFH/ Y1:5/ Q17/ S1<;70<;</ 4<<71

%52:1,1*/ 51/ /(,7(%52:1,1*/ 01/1/ 1(8(1'25))/
'1$1/ HW DO1 3UHZHDQLQJ JURZWK RI DQJXV +%RV WDXUXV,/ DQG
%UDKPDQ +%RV LQGLFXV,/ DQG 7XOL +VDQJD, VLUHG FDOYHV DQG
UHSURGXFWLYH SHUIRUPDQFH RI WKHLU %UDKPDQ GDPV1 -RXUQDO
RI $QLPDO 6FLHQFH/ Y1:6/ Q1</ S1588;05896/ 4<<81

'811/ 71*1/ .$/7(1%$&+/ &1&1 1XWULWLRQ DQG WKH
SRVWSDUWXP LQWHUYDO RI WKH HZH/ VRZ DQG FRZ1 -RXUQDO RI
$QLPDO 6FLHQFH/ Y184 +6XSSO1 ,,,/ S15</ 4<;31

7DEHOD 5 0 0pGLDV DMXVWDGDV � (30 FRQVLGHUDQGR RV IDWRUHV JUXSR/ DQR/
RUGHP GH SDUWR H VH[R GD FULD SDUD DV YDULiYHLV GHSHQGHQWHV
SHVR GD YDFD DR SDUWR +33$5,/ SHVR SDGURQL]DGR GR WHUQHLUR
DR GHVPDPH +33538, H JDQKR GH SHVR GLiULR GD YDFD QR
SHUtRGR SyV0SDUWR +*33,1

9DULiYHLV GHSHQGHQWHV
)DWRU

33$5 *33 33538

*UXSR
$OWD IHUWLOLGDGH 6:7/7; � 8/79 3/3<<4 � 3/39 4:8/64 � 9/;7
)HUWLOLGDGH LQWHUPHGLiULD 6:9/<: � 5/8: 3/4:4; � 3/37 49:/<3 � 7/45
%DL[D IHUWLOLGDGH 6:5/:; � 8/;3 3/53:5 � 3/39 4:9/6< � 9/59

$QR
4<;9 6::/93 � 4</9: 3/633; � 3/4: 47;/97 � 65/58
4<;: 697/69 � 44/38 3/53<: � 3/3; 4;5/3: �4:/7<
4<;; 674/38 � ;/6; 3/3<69 � 3/39 4:3/;; � ;/84
4<;< 64;/<6 � :/69 3/455: � 3/39 445/74 � 44/75
4<<3 6:3/<3 � 8/<: 3/5;45 � 3/37 4;:/;6 � </58
4<<4 6<9/98 � 8/3: 3/3:;8 � 3/37 4<;/9: � 8/9<
4<<5 69:/99 � 8/55 3/5343 � 3/37 499/99 � 9/<8
4<<6 6;:/45 � 8/9< 03/5394 � 3/5: 4::/87 � :/58
4<<7 6<6/58 � 8/;7 3/448; � 3/3; 4:;/:4 � </<7
4<<8 6<:/6: � 9/38 53;/99 � </;4
4<<9 6<8/37 � 9/73 3/6;:: � 3/3<
4<<: 6;:/34 � 43/<7

6H[R GD FULD
)rPHD 6:7/:5 � 6/9: 3/4685 � 3/37 49;/96 � 7/;4
0DFKR 6:7/:: � 6/97 3/4;68 � 3/37 4::/:; � 8/3;

2UGHP GH SDUWR
0XOWtSDUD 6;</7< � 6/<4 3/4<47 � 3/38 4:;/6< � 9/49
3ULPtSDUD 693/33 � 7/97 3/45:6 � 3/38 49;/35 � 9/44

7DEHOD 6 0 5HVXPR GDV DQiOLVHV GH YDULkQFLD GR SHVR SDGURQL]DGR
DR GHVPDPH +33538,/ SHVR GD YDFD DR SDUWR +33$5, H
JDQKR GH SHVR GD YDFD QR SHUtRGR SyV0SDUWR +*33,1

*UDXV GH /LEHUGDGH 4XDGUDGRV PpGLRV

33$5 33538 *33

*5832 5 9::/;: :58/4; 3/3:45
9$&$ +*5832, 498 995;/39 ;<3/99- 3/3<95-
$12 44 55894/34 77:6/68- 3/4;73-
25'3$5 5 876<7/89 9;3/9; 3/3:<;
6(;7(5 4 3/6: 4946/<9 3/3<::
5HVtGXR 9:5 53:3/45 7<7/:4 3/3885
55 +(, 88 ;4 97

- 3 ? 3/34
*5832  JUXSR GH IHUWLOLGDGH> 33$5 SHVR YLYR DR SDUWR>
25'3$5  RUGHP GH SDUWR +SUtPLSDUD RX PXOWtSDUD,> $12  DQR
GR SDUWR> 6(;7(5  VH[R GD FULD1
33$5= &9 44/93> 33538= &9 45/5<> *333= &9 43;/49>
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)5$1.(/ '1(1 %UHHG DQG KHWHURVLV HIIHFWV RI DPHULFDQ ]HEX
FDWWOH1 -RXUQDO RI $QLPDO 6FLHQFH/ Y183/ Q19/ S1453904547/
4<;31

)5,6&+/ -1 (1 &RPSUHHQGHQGR D UHSURGXomR GH ERYLQRV QRV
WUySLFRV ,Q= &21*5(662 081',$/ %5$)25'/ 4/ 5333/
3RUWR $OHJUH1 $QDLV111 3RUWR $OHJUH = $VVRFLDomR %UDVLOHLUD
GH +HUHIRUG H %UDIRUG/ 53331 S14809;

*5(*25</ .1(1/ &81',))/ /191 &URVVEUHHGLQJ LQ EHHI FDWWOH=
HYDOXDWLRQ RI V\VWHPV1 -RXUQDO RI $QLPDO 6FLHQFH/ Y184/
Q18/ S1455704575/ 4<;31

+(7=(// '1-161/ 0$&.,1121/ 01-1/ ',;21/ 51/ HW DO1
)HUWLOLW\ LQ D WURSLFDO EHHI KHUG GLYHUJHQWO\ VHOHFWHG IRU
SUHJQDQF\ UDWH1 $QLPDO 3URGXFWLRQ/ Y17</ S1:60;4/ 4<;<1

+803+5(</ :1'1/ .$/7(1%$&+/ &1&1/ '811/ 71*1/ HW DO1
&KDUDFWHUL]DWLRQ RI KRUPRQDO SDWWHUQV LQ WKH EHHI FRZ GXULQJ
SRVWSDUWXP DQHVWUXV1 -RXUQDO RI $QLPDO 6FLHQFH/ Y189/ Q15/
S17780786/ 4<;61

,%*(1 $QXiULR (VWDWtVWLFR GR %UDVLO1 5LR GH -DQHLUR = ,QVWLWXWR
%UDVLOHLUR GH *HRJUDILD H (VWDWtVWLFD/ 4<<91

0(5&$'$17(/ 01(1=1/ /Ð%2/ 51%1/ 2/,9(,5$/ +111
(VWLPDWLYDV GH +FR,YDULkQFLDV HQWUH FDUDFWHUtVWLFDV GH
UHSURGXomR H GH FUHVFLPHQWR HP IrPHDV GH XP UHEDQKR
1HORUH1 5HYLVWD GD 6RFLHGDGH %UDVLOHLUD GH =RRWHFQLD/
Y15</ Q17/ S1<<:04337/ 53331

025$(6/ -1&1)1 3UHGLomR GD IHUWLOLGDGH GH WRXURV HPSUHJDGRV

HP PRQWD QDWXUDO1 ,Q= &21*5(662 %5$6,/(,52 '(
5(352'8d­2 $1,0$// 44/ 4<<8/ %HOR +RUL]RQWH1
$QDLV111 %HOR +RUL]RQWH = &ROpJLR %UDVLOHLUR GH 5HSURGXomR
$QLPDO/ 4<<81 Y14/ S15;:1

1(9,/(/ -151 ,QIOXHQFH RI GDP*V PLON SURGXFWLRQ DQG RWKHU
IDFWRUV RQ 453 DQG 573 GD\ ZHLJKW LQ +HUHIRUG FDOYHV1
-RXUQDO RI $QLPDO 6FLHQFH/ Y154/ S16480653/ 4<951

2/,9(,5$ 1101/ 6$/2021, (1/ /($/ -1-1%1/ HW DO1 *HQHWLF
DQG HQYLURQPHQWDO HIIHFWV RQ JURZWK RI 62; 1HORUH [ 82;
$EHUGHHQ $QJXV EHHI FDWWOH GHULYHG IURP GLIIHUHQW
FURVVEUHHGLQJ VFKHPHV1 $UFKLYRV /DWLQRDPHULFDQRV GH
3URGXFFLyQ $QLPDO/ Y19/ S14:604;;/ 4<<;1

5$1'(// 51'1 (IIHFW RI RQFH0GDLO\ VXFNOLQJ RQ SRVWSDUWXP
LQWHUYDO DQG FRZ0FDOI SHUIRUPDQFH RI ILUVW0FDOI %UDKPDQ [
+HUHIRUG KHLIHUV1 -RXUQDO RI $QLPDO 6FLHQFH/ Y186/ Q16/
S1:880:8:/ 4<;41

587/('*(/ -1-1/ 52%,1621/ 21:1/ $+/6&+:('(/:171/ HW
DO1 0LON \LHOG DQG LWV LQIOXHQFH RQ 5380GD\ ZHLJKW RI EHHI
FDOYHV1 -RXUQDO RI $QLPDO 6FLHQFH/ Y166/ Q16/ S1896089:/
4<:41

6$61 6WDWLVWLFDO $QDO\VLV 6\VWHP/ 91361HG1 &DU\/ 1&/ 86$=
6$6 ,QVWLWXWH ,1&/ 4<;;1 435;S1

7851(5/ -1:1 *HQHWLF DQG ELRORJLFDO DVSHFWV RI ]HEX
DGDSWDELOLW\1 -RXUQDO RI $QLPDO 6FLHQFH/ Y183/ Q19/ S145340
4538/ 4<;31


