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(O SDQRUDPD GH ORV HIHFWRV GHO FRQVXPR GH FLJDUULOOR KD VLGR HVWXGLDGR
GH IRUPD FRQMXQWD GHVGH ODV UHSHUFXVLRQHV VRFLRDPELHQWDOHV \ GH VDOXG
S~EOLFD� QR REVWDQWH� ORV HVWXGLRV GH pVWH SDUD HO GHSDUWDPHQWR GH
%R\DFi VRQ QXORV� HVSHFLDOPHQWH GHVGH XQD SHUVSHFWLYD FLWRJHQpWLFD�
3RU OR DQWHULRU� VH HYDOXy OD JHQRWR[LGDG GHO FLJDUULOOR� D WUDYpV GH OD
IUHFXHQFLD GH &pOXODV $EHUUDQWHV �&$�� D XQ JUXSR GH IXPDGRUHV GH OD
FLXGDG GH 7XQMD �%R\DFi�� 6H VHOHFFLRQy XQ JUXSR GH �� IXPDGRUHV \
�� QR IXPDGRUHV GH FLJDUULOOR� FRQ FULWHULRV HVSHFtILFRV GH LQFOXVLyQ HQ
HO HVWXGLR� 6H SDUHDURQ ORV GRQDQWHV VHJ~Q HGDG �� � DxRV�� VH[R \
KiELWR GH FRQVXPR� 3RU FDGD GRQDQWH� VH WRPDURQ � PO GH VDQJUH
SHULIpULFD SDUD VHU SURFHVDGD PHGLDQWH OD SUXHED GH $EHUUDFLRQHV
&URPRVyPLFDV (VWUXFWXUDOHV �$&(� HQ OLQIRFLWRV GH VDQJUH SHULIpULFD
WRWDO� 6H DQDOL]DURQ ��� FpOXODV HQ PHWDIDVH TXH FRQWHQtDQ ��
FURPRVRPDV ��Q� SRU SHUVRQD� ORV GDWRV REWHQLGRV VH SURFHVDURQ FRQ
HO SURJUDPD HVWDGtVWLFR 6WDWK*UDSKLFV ���� /RV SURFHGLPLHQWRV
H[SHULPHQWDOHV VH ULJLHURQ FRQ EDVH HQ OD 5HVROXFLyQ 1� ���� GH ����
GHO 0LQLVWHULR GH 3URWHFFLyQ 6RFLDO� 6H HQFRQWUDURQ �� &$ SDUD
IXPDGRUHV \ �� &$ SDUD QR IXPDGRUHV FRQ SURPHGLRV GH ��� \ ����
UHVSHFWLYDPHQWH� 1R VH HQFRQWUDURQ GLIHUHQFLDV HVWDGtVWLFDPHQWH
VLJQLILFDWLYDV HQWUH HO SURPHGLR GH &$ HQWUH ORV GRV JUXSRV D XQ QLYHO
GH FRQILDQ]D GHO ���� $Vt PLVPR� QR VH HQFRQWUy UHODFLyQ
HVWDGtVWLFDPHQWH VLJQLILFDWLYD HQWUH OD (GDG� HO 1~PHUR GH FLJDUULOORV
IXPDGRV GLDULDPHQWH �1&�� HO WLHPSR HQ DxRV FRPR IXPDGRU �7&� \ HO
Q~PHUR GH &$ D XQ QLYHO GH FRQILDQ]D GHO ���� 3RU OR DQWHULRU� VH
FRQFOX\H TXH QR VH HYLGHQFLy XQD UHODFLyQ GH JHQRWR[LFLGDG HQWUH HO
FRQVXPR GH FLJDUULOOR \ OD IUHFXHQFLD GH &$ HQ HO JUXSR GH HVWXGLR�
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(O FLJDUULOOR HV FRQVLGHUDGR FRPR XQD GURJD OtFLWD �0DOFRQ HW DO� ����� XVDGD D QLYHO
PXQGLDO SRU PiV GH PLO PLOORQHV GH SHUVRQDV SRU WRGDV ODV FODVHV VRFLDOHV� HGDGHV \
VH[RV �:+2�,$5&� ������ (VWH FRPSXHVWR HV FRQVLGHUDGR FRPR HO SULQFLSDO IDFWRU
GH ULHVJR HQ OD VDOXG S~EOLFD �%DUUXHFR HW DO� ����� \ HVWi DPSOLDPHQWH DVRFLDGR D
QRFLYDV UHSHUFXVLRQHV LQGLYLGXDOHV� DPELHQWDOHV \ VRFLRHFRQyPLFDV FRQVLGHUDGDV FUtWLFDV
HQ HO FRQWH[WR GH OD VDOXG S~EOLFD �:+2� ���� FLWDGR SRU &DEUHUD� ������

/RV GHVRUGHQHV DWULEXLEOHV DO FRQVXPR GH HVWD VXVWDQFLD LQYROXFUDQ� SULQFLSDOPHQWH�
HQIHUPHGDGHV REVWUXFWLYDV DVRFLDGDV DO VLVWHPD SXOPRQDU �3HUQDV \ $UHQFLELD� �����
HVSHFLDOPHQWH FiQFHU GH SXOPyQ �$QGUHROL HW DO� ������ QR REVWDQWH� OD H[SRVLFLyQ
FUyQLFD DO KXPR GHO WDEDFR DIHFWD DGLFLRQDOPHQWH ORV GHPiV VLVWHPDV IXQFLRQDOHV GHO
RUJDQLVPR �3HUQDV \ $UHQFLELD� ����� FRPR FDYLGDGHV \ VHQRV QDVDOHV� HVyIDJR�
HVWyPDJR� KtJDGR� ULxyQ \ FHUYL] XWHULQD �:+2�,$5&� ������ HQWUH RWURV�

(QWUH ORV HVWXGLRV FLWRJHQpWLFRV HQFRQWUDGRV TXH HYDO~DQ ORV HIHFWRV GHO FLJDUULOOR� VH
UHJLVWUDQ SULQFLSDOPHQWH� DXPHQWR HQ OD IUHFXHQFLD GH $EHUUDFLRQHV &URPRVyPLFDV
(VWUXFWXUDOHV �$&(� �$UEROHGD HW DO� ����� H ,QWHUFDPELR GH &URPiWLGHV +HUPDQDV
�,&+� �.DUDRJX] HW DO� ����� HQ IXPDGRUHV GH FLJDUULOOR FRPSDUDGR FRQ ORV QR
IXPDGRUHV� $ SHVDU GH ORV HVWXGLRV HQFRQWUDGRV \ GH ORV HIHFWRV QHJDWLYRV UHSRUWDGRV
SDUD HVWD VXVWDQFLD� SDUD HO GHSDUWDPHQWR GH %R\DFi QR VH HQFRQWUy LQIRUPDFLyQ TXH
YDORUH HO LPSDFWR GHO FLJDUULOOR HQ KXPDQRV� UD]yQ SRU OD FXiO� VH HYDOXy OD JHQRWR[LGDG
GHO FLJDUULOOR� D WUDYpV GH OD IUHFXHQFLD GH &pOXODV $EHUUDQWHV �&$�� D XQ JUXSR GH
IXPDGRUHV GH OD FLXGDG GH 7XQMD �%R\DFi�� FRQ HO ILQ GH FRQWULEXLU FRQ HVWXGLRV GH
WR[LFRORJtD JHQpWLFD GHO FLJDUULOOR \ FRQ ODV FDPSDxDV GH SUHYHQFLyQ GH VX FRQVXPR�
FRPR OD PHMRU PHGLGD SUHYHQWLYD GHO FiQFHU GH SXOPyQ \ ODV SDWRORJtDV DVRFLDGDV�
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6HOHFFLyQ GH SDUWLFLSDQWHV� 6H DSOLFDURQ DOHDWRULDPHQWH HQFXHVWDV D SHUVRQDO GH OD
FLXGDG GH 7XQMD �%R\DFi�� FRQ ODV FXDOHV� VH VHOHFFLRQy XQ JUXSR GH �� IXPDGRUHV \
�� 12 IXPDGRUHV GH FLJDUULOOR� /RV FULWHULRV GH LQFOXVLyQ HQ HO HVWXGLR IXHURQ�
SURFHGHQWHV GH HVWD FLXGDG R UHVLGHQWHV SHUPDQHQWHV SRU XQ WLHPSR VXSHULRU R LJXDO D
� DxRV� PD\RUHV GH �� DxRV GH HGDG� VLQ SUREOHPDV GH VDOXG FRQRFLGRV� DXVHQWHV GH
OD H[SRVLFLyQ WDQWR DFFLGHQWDO FRPR ODERUDO GH FDUiFWHU SUHYLR� DFWXDO \ DOWHUQR D
FRPSXHVWRV PXWDJpQLFRV� FDUFLQRJpQLFRV \ WHUDWRJpQLFRV� VLQ FRQVXPR GH VXVWDQFLDV
SVLFRDFWLYDV \ DOFRKRO \ SDUWLFLSDFLyQ YROXQWDULD FRPR GRQDQWH� /RV LQGLYLGXRV� TXH

*HQRWR[LGDG SRU FRQVXPR GH FLJDUULOOR HQ XQ JUXSR GH IXPDGRUHV
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DFHSWDURQ YROXQWDULDPHQWH VHU SDUWH GHO HVWXGLR� IXHURQ SDUHDGRV VHJ~Q &RQWURO�
([SXHVWR� JpQHUR \ HGDG� FRQ XQ UDQJRGH��� � DxRV SDUD HO SURFHVDPLHQWR VLPXOWiQHR
GH ODV PXHVWUDV�

2EWHQFLyQ GH ODV PXHVWUDV� 6H WRPDURQ� SRU SXQFLyQ YHQRVD GHO DQWHEUD]R� FRQ
MHULQJD KHSDULQL]DGD� � PO GH VDQJUH SHULIpULFD SRU GRQDQWH� (VWH SURFHGLPLHQWR VH
UHDOL]y SRU SHUVRQDO HVSHFLDOL]DGR \ FRQ WpFQLFDV GH DVHSVLD DGPLWLGDV PpGLFDPHQWH�

&XOWLYRV FHOXODUHV� 6H HVWDEOHFLy FRQ UHSOLFD � FXOWLYR GH OLQIRFLWRV SRU GRQDQWH� 6H
GHSRVLWDURQ ��� PO GH VDQJUH SHULIpULFD SRU LQGLYLGXR HQ � PO GH PHGLR 530, �����
VXSOHPHQWDGR FRQ ��� GH VXHUR IHWDO ERYLQR HVWpULO LQDFWLYDGR� �� GH /�*OXWDPLQD \
�� GH 3HQLFLOLQD�(VWUHSWRPLFLQD� /RV FXOWLYRV IXHURQ HVWLPXODGRV FRQ ��� PO GH
)LWRKHPDJOXWLQtQD �(XURELR� H LQFXEDGRV D ���& GXUDQWH �� KRUDV� 7UDQVFXUULGR HVWH
WLHPSR� VH UHDOL]y OD FRVHFKD GH ORV FXOWLYRV FHOXODUHV SDUD HYDOXDU $EHUUDFLRQHV
&URPRVyPLFDV (VWUXFWXUDOHV �$&(�� GH DFXHUGR FRQ HO SURWRFROR SURSXHVWR SRU +R\RV
HW DO ������ FRQ DOJXQDVPRGLILFDFLRQHV DFRUGHV FRQ QXHVWUR REMHWLYR� 3DUD HO DQiOLVLV GH
$&(� VH REVHUYDURQ SRU FXOWLYR D XQ DXPHQWR GH ����[� ��� FpOXODV HQ PHWDIDVH TXH
FRQWHQtDQ �� FURPRVRPDV� VH UHJLVWUDURQ HQ FXDGURV ~QLFDPHQWH ODV $&( REVHUYDGDV D
SDUWLU GH FRORUDFLyQ KRPRJpQHD UHJXODU �*LHPVD�� 6H WRPDURQPLFURIRWRJUDItDV GH DOJXQDV
PHWDIDVHV REVHUYDGDV FRQ \ VLQ $&(� 6H GHILQLy HO PDUFDGRU $& FRPR XQD FpOXOD TXH
SUHVHQWD XQD R YDULDV $&( HQ VX FRPSRVLFLyQ FURPRVyPLFD WRWDO�

7UDWDPLHQWR HVWDGtVWLFR GH ORV GDWRV� /RV GDWRV VH SURFHVDURQ FRQ HO SURJUDPD
HVWDGtVWLFR 6WDWK*UDSKLFV ��� SDUD :LQGRZV� 6H DSOLFy HO WHVW GH 6WXGHQW SDUD
GHWHUPLQDU ODV GLIHUHQFLDV HQWUH ODV GRV PHGLDV PXHVWUDOHV \ SDUD FRQVWUXLU HO LQWHUYDOR
GH FRQILDQ]D SDUD OD GLIHUHQFLD HQWUH ODV PHGLDV GH &$¶V GHO JUXSR FRQWURO \ HO JUXSR
H[SXHVWR� 6H DSOLFy XQ DQiOLVLV GH UHJUHVLyQ OLQHDO� SDUD HVWDEOHFHU OD UHODFLyQ HQWUH OD
HGDG GH ORV IXPDGRUHV� HO 7LHPSR GH&RQVXPR �7&�� HO Q~PHUR GH FLJDUULOORV IXPDGRV
GLDULDPHQWH �1&� \ OD IUHFXHQFLD GH &$ HQ HO JUXSR GH IXPDGRUHV�

&RQVLGHUDFLRQHV pWLFDV� 6H UHDOL]y XQD UHXQLyQ FRQ ODV SHUVRQDV VHOHFFLRQDGDV HQ
GRQGH VH LQIRUPDURQ ORV REMHWLYRV� UHVXOWDGRV HVSHUDGRV� UHTXHULPLHQWRV \ ULHVJRV GH
SDUWLFLSDFLyQ HQ HO HVWXGLR� /RV GRQDQWHV� TXH DFHSWDURQ SDUWLFLSDU YROXQWDULDPHQWH HQ
HO HVWXGLR� ILUPDURQ XQ FRQVHQWLPLHQWR LQIRUPDGR� /RV SURFHGLPLHQWRV PHQFLRQDGRV
DQWHULRUPHQWH VH UHDOL]DURQ FRQ EDVH HQ OD 5HVROXFLyQ 1� ���� GHO 0LQLVWHULR GH
3URWHFFLyQ 6RFLDO ������� OD FXDO VH HVWDEOHFH ODV QRUPDV FLHQWtILFDV� WpFQLFDV \
DGPLQLVWUDWLYDV SDUD OD LQYHVWLJDFLyQ HQ VDOXG� HQ HVSHFLDO� GH ORV DVSHFWRV pWLFRV GH OD
LQYHVWLJDFLyQ HQ VHUHV KXPDQRV�
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*UXSR GH HVWXGLR� 'HO JUXSRGH HVWXGLR VHOHFFLRQDGR� HO ��� FRUUHVSRQGLy DPXMHUHV
\ HO ��� D KRPEUHV� /DV HGDGHV SURPHGLR GH IXPDGRUHV \ QR IXPDGRUHV IXHURQ�
UHVSHFWLYDPHQWH� �� \ ���� DxRV FRQ LQWHUYDORV GH HGDG �PtQLPD \ Pi[LPD� HQWUH ��
± �� SDUD DPERV JUXSRV� (O 1& SURPHGLR IXH GH ���� FRQ XQD IUHFXHQFLD PtQLPD \
Pi[LPD GH �±�� FLJDUULOORV UHVSHFWLYDPHQWH� HO 7& SURPHGLR IXH GH ���� DxRV FRQ XQ
LQWHUYDOR GH FRQVXPR GH �±�� DxRV�

&pOXODV $EHUUDQWHV� (O SURPHGLR HQ OD IUHFXHQFLD GH &$ WRWDOHV HQ IXPDGRUHV \ QR
IXPDGRUHV IXH GH ��� \ ���� UHVSHFWLYDPHQWH� 'H DFXHUGR FRQ OD SUXHED W GH 6WXGHQW�
QR VH HQFRQWUDURQ GLIHUHQFLDV HVWDGtVWLFDPHQWH VLJQLILFDWLYDV D XQ QLYHO GH FRQILDQ]D
GHO ���� $Vt PLVPR� GH DFXHUGR FRQ HO DQiOLVLV GH UHJUHVLyQ OLQHDO� QR VH HQFRQWUy
UHODFLyQ HVWDGtVWLFDPHQWH VLJQLILFDWLYD HQWUH HO 7&� HO 1& \ OD IUHFXHQFLD GH &$� D XQ
QLYHO GH FRQILDQ]D GHO ����

*HQRWR[LGDG SRU FRQVXPR GH FLJDUULOOR HQ XQ JUXSR GH IXPDGRUHV

BBBBBBBBBB
� 1&� Q~PHUR GH FLJDUULOORV IXPDGRV GLDULDPHQWH
� 7&� WLHPSR GH FRQVXPR HQ DxRV FRPR IXPDGRU
� &$� FpOXODV DEHUUDQWHV
� 1$� QR DSOLFD

7DEOD �� )UHFXHQFLD GH &$ HQ UHODFLyQ FRQ OD HGDG� VH[R� 1& \ 7&�
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$O FRQVLGHUDU TXH HO KXPR GHO FLJDUULOOR HV DOWDPHQWH JHQRWy[LFR �6RUVD HW DO� ������
\ TXH SDUD HO GHSDUWDPHQWR GH %R\DFi QR VH KDQ UHDOL]DGR HVWXGLRV FRQ KXPDQRV
DFHUFD GH HVWH FRPSXHVWR� VH EXVFy HYDOXDU OD JHQRWR[LFLGDG GHO FLJDUULOOR D SDUWLU GH
OD SUXHED GH &$ HQ FXOWLYRV GH OLQIRFLWRV GH VDQJUH SHULIpULFD WRWDO� FRQ HO ILQ GH
FRODERUDU FRQ ODV LQYHVWLJDFLRQHV HQ WRUQR DO FRQVXPR GH HVWD VXVWDQFLD� FRQ HVWR� VH
GHWHUPLQy OD IUHFXHQFLD GH &$� D XQ JUXSR GH �� IXPDGRUHV \ �� QR IXPDGRUHV GH
FLJDUULOOR GH OD FLXGDG GH 7XQMD �%R\DFi�� HQWUH ORV TXH VH FXHQWD SHUVRQDO GRFHQWH�
DGPLQLVWUDWLYR� HVWXGLDQWLO \ FRPHUFLDQWHV�

/RV FULWHULRV GH LQFOXVLyQ GH ORV GRQDQWHV HQ HO HVWXGLR HVWXYLHURQ DFRUGHV FRQ RWURV
PRQLWRUHRV UHDOL]DGRV D SREODFLRQHV H[SXHVWDV D VXVWDQFLDV JHQRWy[LFDV� QR REVWDQWH
ODV YDULDEOHV DPELHQWDOHV SXHGHQ LQIOXLU GH PDQHUD VLJQLILFDWLYD HQ ORV UHVXOWDGRV
REWHQLGRV HQ UHODFLyQ FRQ ODV &$� (QWUH RWURV PRQLWRUHRV GH JHQRWR[LFLGDG UHDOL]DGRV
HQ OD FLXGDG GH 7XQMD� WDQ VROR VH HQFRQWUy XQ HVWXGLR UHDOL]DGR D XQ JUXSR GH
WUDEDMDGRUHV HQ HVWDFLRQHV GH VHUYLFLR H[SXHVWRV ODERUDOPHQWH D JDVROLQD �&UX] \
*ULVPDOGR� ������ FRQ HVWR� HO SUHVHQWH WUDEDMR FRQVWLWX\H HO SULPHU HVWXGLR UHDOL]DGR
HQ WRUQR DO LPSDFWR JHQRWy[LFR GHO FLJDUULOOR SDUD HO GHSDUWDPHQWR GH %R\DFi� \
FRPR WDO� VLUYH GH UHIHUHQFLD SDUD SRVWHULRUHV HVWXGLRV TXH� FRQWULEX\DQ D FRQWURODU
ORV IDFWRUHV TXH IRPHQWDQ HO FRQVXPR GH FLJDUULOOR FRPR SUHFLRV \ FRQWUDEDQGR �'D
&RVWD \ .RLIPDQ� ������

'H OD PXHVWUD SREODFLRQDO VHOHFFLRQDGD� HO ��� FRUUHVSRQGLy D KRPEUHV \ HO ��� D
PXMHUHV� HQ FRPSDUDFLyQ FRQ HO HVWXGLR UHDOL]DGR SRU $UEROHGD HW DO ������ HO
SRUFHQWDMH GH KRPEUHV� SDUD HO SUHVHQWH HVWXGLR HV LQIHULRU� (Q UHODFLyQ FRQ OD HGDG�
QR VH GHWHUPLQy OtPLWH SDUD VHOHFFLRQDU OD SREODFLyQ GH HVWXGLR� FRQ HVWR VH HQFRQWUy
TXH HO SURPHGLR GH IXH GH �� \ �� DxRV SDUD IXPDGRUHV \ QR IXPDGRUHV
UHVSHFWLYDPHQWH� FRQ XQ LQWHUYDOR GH HGDG �PtQLPD \ Pi[LPD� HQWUH �� ± �� DxRV
SDUD DPERV JUXSRV� HVWR SRQH GH PDQLILHVWR TXH D FXDOTXLHU HGDG ORV LQGLYLGXRV
IXPDQ \ TXH� SRU WDQWR� QR H[LVWHQ UHVWULFFLRQHV R OH\HV HQ WRUQR DO FRQVXPR GH
FLJDUULOOR HQ UHODFLyQ FRQ OD HGDG GH ORV LQGLYLGXRV� VLQ HPEDUJR� HVWH WUDEDMR SUHVHQWD
ORV UHVXOWDGRV GH XQD PXHVWUD SREODFLRQDO PD\RU GH HGDG�

(O 1& \ HO 7& SURPHGLR IXHURQ � FLJDUULOORV GLDULRV \ �� DxRV UHVSHFWLYDPHQWH� (Q
FRPSDUDFLyQ FRQ ORV UHVXOWDGRV REWHQLGRV SRU $UEROHGD HW DO ������� HO 1& GHO
SUHVHQWH HVWXGLR IXH LQIHULRU \ HO 7& VXSHULRU� QR REVWDQWH HO SUHVHQWH HVWXGLR VH
UHDOL]y FRQ SHUVRQDV HQWUH ORV �� \ �� DxRV GH HGDG� HQ UHODFLyQ FRQ HVWH RWUR
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HVWXGLR� HQ GRQGH� XQR GH ORV FULWHULRV GH LQFOXVLyQ IXHURQ WHQHU HQWUH �� \ �� DxRV
GH HGDG� $Vt PLVPR� HO QR HQFRQWUDU GLIHUHQFLDV HVWDGtVWLFDPHQWH VLJQLILFDWLYDV VH
FRQFOX\H TXH� HQ OD PXHVWUD SREODFLRQDO HYDOXDGD� QR H[LVWH UHODFLyQ HQWUH OD (GDG�
HO 1&� HO 7& \ HO Q~PHUR GH &$�

(O SURPHGLR� HQ ODV &$ REWHQLGR� PXHVWUD TXH VH HQFRQWUy PD\RU IUHFXHQFLD HQ HO
JUXSR GH IXPDGRUHV ����� HQ UHODFLyQ FRQ HO JUXSR FRQWURO ������� QR REVWDQWH� HVWD
UHODFLyQ QR IXH HVWDGtVWLFDPHQWH VLJQLILFDWLYD� 6H FRQVLGHUD TXH WUDEDMDGRUHV FRQ XQD
IUHFXHQFLD GH DOWHUDFLRQHV FURPRVyPLFDV TXH GREOH D OD GHO JUXSR QR H[SXHVWR HVWiQ
HQ XQ ULHVJR PD\RU GH FiQFHU� GH XQ �� ± ������ DVt� FRQ ORV GDWRV HQFRQWUDGRV HQ
HO SUHVHQWH HVWXGLR� QR HV SRVLEOH FRQFOXLU TXH HO JUXSR FRQVWLWXLGR SRU ORV IXPDGRUHV
VH HQFXHQWUHQ� DFWXDOPHQWH� HQ ULHVJR GH SDGHFHU FiQFHU� VLQ HPEDUJR� OD
VXVFHSWLELOLGDG JHQpWLFD HVWi GHWHUPLQDGD SRU OD H[SUHVLyQ DOWHUDGD GH ORV JHQHV
LQYROXFUDGRV HQ HO SURFHVR FDUFLQRJpQLFR� FRPR� PHWDEROLVPR� UHSDUDFLyQ GHO $'1�
SURWRRQFRJHQHV \ JHQHV VXSUHVRUHV GH WXPRU� FLFOR FHOXODU� DSRSWRVLV \ OD UHVSXHVWD
LQPXQH� DGHPiV� OD VXVFHSWLELOLGDG KHUHGDGD \ DGTXLULGD LQWHUDFW~D FRQ IDFWRUHV
DPELHQWDOHV H LQFUHPHQWD HO ULHVJR GH FiQFHU� $Vt� ODV DOWHUDFLRQHV FURPRVyPLFDV
LQGLFDGRUDV GH ULHVJR SRWHQFLDO GH GHVDUUROODU FiQFHU QR VyOR UHSUHVHQWDQ OD UHVSXHVWD
ELROyJLFD D OD H[SRVLFLyQ VLQR WDPELpQ D ORV HIHFWRV FRPELQDGRV GH H[SRVLFLyQ \
FRQVWLWXFLyQ JHQpWLFD �+R\RV� ������

(O SDQRUDPD GH ORV HIHFWRV JHQpWLFRV HQ HVWH HVWXGLR� HV SDUDOHOR DO PRQLWRUHR
SREODFLRQDO UHDOL]DGR SRU &UX] \ *ULVPDOGR ������ HQ GRQGH VH HQFRQWUy PD\RU
IUHFXHQFLD GH $&( HQ OD SREODFLyQ H[SXHVWD HQ UHODFLyQ FRQ HO JUXSR FRQWURO \ FX\R
DQiOLVLV QR DUURMy VLJQLILFDQFLD HVWDGtVWLFD� VLQ HPEDUJR� DO QR UHSRUWDU GDxR
FURPRVyPLFR HQ HO SUHVHQWH HVWXGLR� VH PXHVWUD XQD GLIHUHQFLD FRQ ORV HVWXGLRV
UHDOL]DGRV HQ &RORPELD SRU $UEROHGD HW DO ������� 6LHUUD HW DO ������ \ 6LHUUD
������ TXLHQHV LQGLFDQ TXH ORV HIHFWRV JHQRWy[LFRV HQ OLQIRFLWRV GH IXPDGRUHV VRQ
FDXVDGRV SRU ORV FRQVWLWX\HQWHV GHO KXPR GHO FLJDUULOOR� DVt PLVPR� HQ RWURV HVWXGLRV
FLWRJHQpWLFRV UHDOL]DGRV HQ IXPDGRUHV� VH HQFRQWUy GDxR FURPRVyPLFR FRPR ,&+
�.DUDRJX] HW DO� ����� \ $&( �6RUVD HW DO � ����� 9LMD\DOD[PL� ������ LQHVWDELOLGDG
FURPRVyPLFD \ $&( HQ FpOXODV GH OtTXLGR DPQLyWLFR SURFHGHQWHV GH JHVWDQWHV �'tD]�
������

(Q FRPSDUDFLyQ FRQ HO HVWXGLR UHDOL]DGR SRU $UEROHGD HW DO ������� FRQ HO SUHVHQWH
HVWXGLR VH UHSRUWDQ� TXLHEUHV FURPDWtGLFRV \ FURPRVyPLFRV� ILJXUDV PXOWLUUDGLDGDV \
FURPRVRPDV DFpQWULFRV� DVt FRPR SROLSORLGtDV� JDSV� IUDJLOLGDGHV D QLYHO FURPRVyPLFR
\ FHQWURPpULFR� QR REVWDQWH� HVWDV ~OWLPDV QR IXHURQ LQFOXLGDV HQ HO DQiOLVLV HVWDGtVWLFR�

*HQRWR[LGDG SRU FRQVXPR GH FLJDUULOOR HQ XQ JUXSR GH IXPDGRUHV
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\ HQ UHODFLyQ FRQ HO ELRPDUFDGRU XWLOL]DGR �$&�� HQ RWURV HVWXGLRV VH XWLOL]y ,&+
�6RUVD HW DO� ����� 9LMD\DOD[PL� ������ /D QR HYLGHQFLD GH GDxR FURPRVyPLFR
HQFRQWUDGD HQ ORV OLQIRFLWRV GH OD PXHVWUD SREODFLRQDO HYDOXDGD� HV SRVLEOH D OD
UHVSXHVWD GH ORV OLQIRFLWRV GH ORV IXPDGRUHV� D IDFWRUHV RFXSDFLRQDOHV� DPELHQWDOHV R
D XQD WHQGHQFLD GH OD SREODFLyQ VHOHFFLRQDGD� QR REVWDQWH� SDUD HO GHSDUWDPHQWR GH
%R\DFi� OD FLXGDG GH 7XQMD VH UHJLVWUD FRPR XQD GH ODV FLXGDGHV D QLYHO QDFLRQDO HQ
FRQVXPR GH FLJDUULOOR�

(Q SDtVHV HQ YtDV GH GHVDUUROOR� VH UHTXLHUH SURPRYHU \ UHIRU]DU SURJUDPDV TXH
IRPHQWHQ OD HSLGHPLRORJtD GHO WDEDFR� OD UHGXFFLyQ D ORV IDFWRUHV GH ULHVJR SRU
DGLFFLyQ D OD QLFRWLQD� \ HO FRQWURO GH ODV FRQVHFXHQFLDV DPELHQWDOHV �7RYDU \ /ySH]�
������ (Q FRQFRUGDQFLD FRQ HVWR \ FRQ OD HYLGHQFLD GH TXH OD H[SRVLFLyQ LQYROXQWDULD
D KXPR GH FLJDUULOOR HV FDUFLQRJpQLFD �:+2± ,$5&� ����� +XVJDIYHO� ������ VH
GHEHQ IRUPXODU SROtWLFDV ORFDOHV GH SUHYHQFLyQ GHO WDEDTXLVPR SDUD HYDOXDU ODV
FRQVHFXHQFLDV GHO KiELWR GH IXPDU� GHVGH HO SXQWR GH YLVWD VRFLDO� HFRQyPLFR \�
HVSHFLDOPHQWH DPELHQWDO� \D TXH ORV IXPDGRUHV LQYROXQWDULRV HVWiQ REOLJDGRV D LQKDODU
HO KXPR GH WDEDFR HQ HO DPELHQWH \ WDPELpQ HVWiQ H[SXHVWRV D ORV PLVPRV ULHVJRV
TXH ORV IXPDGRUHV DFWLYRV �7RYDU \ /ySH]� ������

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

/RV DXWRUHV H[SUHVDQ VXV DJUDGHFLPLHQWRV D OD 'LUHFFLyQ GH ,QYHVWLJDFLRQHV ',1 \
OD (VFXHOD GH &LHQFLDV %LROyJLFDV GH OD 8QLYHUVLGDG 3HGDJyJLFD \ 7HFQROyJLFD GH
&RORPELD� $ /X] 0DULQD /L]DUD]R )RUHUR SRU HO DYDO SDUD SDUWLFLSDU HQ OD FRQYRFDWRULD
\ D %iUEDUD 0R\DQR SRU OD WRPD GH PXHVWUDV�

5()(5(1&,$6

+R\RV /6� *HQRWR[LFLGDG GH ORV SODJXLFLGDV� 0XWDJHQLFLGDG� &DUFLQRJHQLFLGDG \
WHUDWRJHQLFLGDG� (Q� &yUGRED '� HGLWRU� 7R[LFRORJtD� �D HG� %RJRWi� (GLWRULDO 0DQXDO
0RGHUQR� �����

$QGUHROL &� *LJDQWH '� 1XQ]LDWD $� $ UHYLHZ RI LQ YLWUR PHWKRGV WR DVVHVV WKH ELRORJLFDO
DFWLYLW\ RI WREDFFR VPRNH ZLWK WKH DLP RI UHGXFLQJ WKH WR[LFLW\ RI VPRNH� 7R[LFRORJ\ LQ
9LWUR� 9ROXPH ��� ,VVXHV ���� 2FWREHU�'HFHPEHU ����� 3DJHV �������

$UEROHGD <� +R\RV /6� &DUYDMDO 6� 6LHUUD &+� *HQRWR[LFLGDG SRU H[SRVLFLyQ D FLJDUULOORV HQ
MyYHQHV IXPDGRUHV HQ&RORPELD� 5HY 3DQDP 6DOXG 3~EOLFD� ����� �� 6XSO �� ���±���

&� %DUUHUD 5� � =� 2MHGD 3�
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%DUUXHFR0� +HUQiQGH]0� &DOYR� $� *DUFtD 0� 5RGUtJXH]0� 7RUUHFLOOD 0� HW DO� 5HVXOWDGRV
GHO SULPHU SURJUDPD SDUD OD UHGXFFLyQ GHO WDEDTXLVPR HQ ORV WUDEDMDGRUHV GHO
D\XQWDPLHQWR GH 6DODPDQFD� (VSDxD� 5HYLVWD (VSDxROD GH 6DOXG 3~EOLFD� ����� ��
6XSO �� ��±���

&UX] )� *ULVPDOGR 0� (YDOXDFLyQ GH DEHUUDFLRQHV FURPRVyPLFDV HQ LQGLYLGXRV H[SXHVWRV
RFXSDFLRQDOPHQWH D JDVROLQD HQ HVWDFLRQHV GH VHUYLFLR GHO iUHD XUEDQD GH 7XQMD �
%R\DFi� >7UDEDMR GH JUDGR@� (VFXHOD GH &LHQFLDV %LROyJLFDV� )DFXOWDG GH &LHQFLDV
%iVLFDV� 8QLYHUVLGDG 3HGDJyJLFD \ 7HFQROyJLFD GH &RORPELD� 7XQMD� &RORPELD� �����

'D &RVWD 9� .RLIPDQ 6� 6PRNLQJ LQ /DWLQ $PHULFD� D PDMRU SXEOLF KHDOWK SUREOHP� &DG�
6D~GH 3~EOLFD ����� �� 6XSO �� ��±����

'tD] 5� (VWXGLR FLWRJHQpWLFR HQ DPQLRFLWRV GH JHVWDQWHV IXPDGRUDV� >7HVLV GRFWRUDO@�
8QLYHUVLGDG $XWyQRPD GH %DUFHORQD� (VSDxD� �����

+R\RV /6� &DUYDMDO 6� 6RODQR /� 5RGUtJXH] - 2UR]FR /� /ySH] <� $X :� &\WRJHQHWLF
0RQLWRULQJ RI )DUPHUV H[SRVHG WR SHVWLFLGHV LQ &RORPELD� (QYLURQ +HDOWK 3HUVSHFW�
���� 0D\� ����6XSSO ��� ���±����

+XVJDIYHO .� *HQRWR[LFLW\ RI HQYLURQPHQWDO WREDFFR VPRNH� D UHYLHZ� 0XWDW 5HV� �����
���� ���±���

.DUDRJX] 0<� &RVDU %� $ULNDQ =� %DVDUDQ )� 0HQHYVH $� 0HQHYVH 6� ,QFUHDVHG IUHTXHQF\ RI
VLVWHU FKURPDWLG H[FKDQJHV LQ SHULSKHUDO O\PSKRF\WHV RI DOFRKROLFV DQG FLJDUHWWH
VPRNHUV� &HOO %LRORJ\ ,QWHUQDWLRQDO� ����� ��� ������

0DOFRQ 0� 0HQH]HV $� &KDWNLQ 0� 3UHYDOrQFLD H IDWRUHV GH ULVFR SDUD WDEDJLVPR HP
DGROHVFHQWHV� 5HY� 6D~GH 3~EOLFD YRO��� QR�� 6mR 3DXOR )HE� ����

3HUQDV 0� $UHQFLELD /� (IHFWRV VREUH OD VDOXG GH OD H[SRVLFLyQ FUyQLFD DO KXPR GHO WDEDFR HQ
IXPDGRUHV \ QR IXPDGRUHV� 5HY &XEDQD 0HG *HQ ,QWHJU ����������������

0LQLVWHULR GH 3URWHFFLyQ 6RFLDO� 5HS~EOLFD GH &RORPELD� 5HVROXFLyQ 1� ���� GH RFWXEUH �
GH ����� SRU OD FXDO VH HVWDEOHFHQ ODV QRUPDV FLHQWtILFDV� WpFQLFDV \ DGPLQLVWUDWLYDV
SDUD OD LQYHVWLJDFLyQ HQ VDOXG� %ROHWtQ 2ILFLDO GHO 0LQLVWHULR GH 3URWHFFLyQ 6RFLDO �HQ
OLQHD�� ���� 2FWXEUH� >&RQVXOWDGR ����� IHEUHUR ��@� GLVSRQLEOH HQ� KWWS���
ZZZ�PLQSURWHF F L RQVRF LD O �JRY� FR�9%H&RQ WHQ W � O L E UD U \�GRFXPHQ WV �
'RF1HZV1R�������SGI

6LHUUD 0� ����� &LWDGR SRU� $UEROHGD <� +R\RV /6� &DUYDMDO 6� 6LHUUD &+� *HQRWR[LFLGDG

*HQRWR[LGDG SRU FRQVXPR GH FLJDUULOOR HQ XQ JUXSR GH IXPDGRUHV
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SRU H[SRVLFLyQ D FLJDUULOORV HQ MyYHQHV IXPDGRUHV HQ &RORPELD� 5HY 3DQDP 6DOXG
3~EOLFD� ����� �� 6XSO �� ���±���

6LHUUD0� $UEROHGD <� +R\RV /6� 6LHUUD &� &KURPRVRPH DEHUUDWLRQV DPRQJ FLJDUHWWH VPRNHUV
LQ &RORPELD >UHVXPHQ@� 0XWDW 5HV� ����� ���� ��±���

6RUVD 0� +XVJDIYHO .� -lUYHQWDXV +� .RVNLPLHV .� 6DOR +� 9DLQLR +� &\WRJHQHWLF HIIHFWV RI
WREDFFR VPRNH H[SRVXUH DPRQJ LQYROXQWDU\ VPRNHUV >UHVXPHQ@� 0XWDW 5HV� �����
��� 6XSO �� ���±��

7RYDU 9� /ySH] )� )XPDGRUHV LQYROXQWDULRV� H[SRVLFLyQ SDVLYD DO KXPR GH WDEDFR HQ HO DPELHQWH�
5HY� ,QVW� 1DO� (QI 5HVS 0H[� ����� �� 6XSO �� ���±��

9LMD\DOD[PL� (+� ,Q YLYR DQG ,Q 9LWUR HIIHFWV RI FLJDUHWWH VPRNH RQ FKURPRVRPDO GDPDJH DQG
VLVWHU�FKURPDWLG H[FKDQJH LQ KXPDQ SHULSKHUDO EORRG O\PSKRF\WHV >UHVXPHQ@� 0XWDW
5HV� ����� �� 6XSO ���� ���±���

:+2:RUOG +HDOWK 2UJDQL]DWLRQ� 7REDFFR RU KHDOWK� D JOREDO VWDWXV UHSRUW� *HQHYD� �����
&LWDGR SRU� &DEUHUD *� (WDSDV GH FDPELR HQ FRQVXPLGRUHV GH FLJDUULOOR HQ =DU]DO�
&RORPELD� ����� 5HY� )DF� 1DF� 6DOXG 3~EOLFD ����� ������ �����

:+2 :RUOG +HDOWK 2UJDQL]DWLRQ ± ,$5& ,QWHUQDWLRQDO $JHQF\ IRU 5HVHDUFK RQ &DQFHU�
,$5& 0RQRJUDSKV RQ WKH (YDOXDWLRQ RI &DUFLQRJHQLF 5LVNV WR +XPDQV� 7REDFFR
6PRNH DQG ,QYROXQWDU\ 6PRNLQJ� 6XPPDU\ RI 'DWD 5HSRUWHG DQG (YDOXDWLRQ� �����
��� �±���

&� %DUUHUD 5� � =� 2MHGD 3�


