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+D WUDQVFXUULGR PiV GH PHGLR VLJOR GHVGH HO LQLFLR GH OD HUD GH ORV SODJXLFLGDV GH
VtQWHVLV TXtPLFD� TXH KDQ UHSUHVHQWDGR OD SULQFLSDO DOWHUQDWLYD SDUD HO FRQWURO GH
QXPHURVRV LQVHFWRV SODJD� HVSHFLDOPHQWH HQ HO VHFWRU DJUtFROD� HO XVR GH HVWRV VH KD
LQFUHPHQWDGR SDXODWLQDPHQWH� GHELGR D VX HILFDFLD� VLQ WHQHUVH HQ FXHQWD HO JUDYH
GDxR TXH RFDVLRQDQ DO PHGLRDPELHQWH \ D ORV VHUHV YLYRV� 3HUR GHVGH SULQFLSLRV GHO
VLJOR SDVDGR KDQ H[LVWLGR DOWHUQDWLYDV D ORV LQVHFWLFLGDV TXtPLFRV� FRPR HO GHQRPLQDGR
³&RQWURO ELROyJLFR´� DO FXDO VH OH KDEtDQ GHVFRQRFLGR VXV YHQWDMDV FRPSDUDWLYDV
UHVSHFWR D ORV TXtPLFRV� HQ FXDQWR D VHJXULGDG� HILFDFLD \� VREUH WRGR� PHQRU LPSDFWR
DPELHQWDO�

/D QXHYD RULHQWDFLyQ HFROyJLFD \ VXVWHQWDEOH GH OD DJULFXOWXUD KD UHFRQRFLGR HO XVR
GH HQHPLJRV QDWXUDOHV� \ GH VXV SURGXFWRV SDUD UHGXFLU ODV SREODFLRQHV GH LQVHFWRV�
FRPR XQD KHUUDPLHQWD YDOLRVD GHQWUR GH ORV SURJUDPDV GH PDQHMR LQWHJUDGR GH
SODJDV �0,3� HQ GLIHUHQWHV FXOWLYRV� VH HYLGHQFLD DVt VX FRPSDWLELOLGDG \
FRPSOHPHQWDULHGDG HFROyJLFD FRQ RWUDV HVWUDWHJLDV DOWHUQDV GH FRQWURO GH SODJDV�
FRPR HO FRQWURO FXOWXUDO� JHQpWLFR \ HWROyJLFR� HQWUH RWUDV >�� �@�

/DV EDFWHULDV FRQVWLWX\HQ XQR GH ORV JUXSRV PiV HVWXGLDGRV FRPR DJHQWHV GH FRQWURO
GH SODJDV HQ HO iPELWR PXQGLDO� 'H HOODV� OD IDPLOLD %DFLOODFHDH KD VLGR OD PiV
HVWXGLDGD� GDGR TXH LQFOX\H WRGDV ODV EDFWHULDV SDWyJHQDV REOLJDGDV \ OD PD\RUtD GH
ODV IDFXOWDWLYDV� ODV HVSHFLHV GH HVWD IDPLOLD VRQ DOWDPHQWH YLUXOHQWDV \ WLHQHQ JUDQ
FDSDFLGDG LQYDVLYD \ GH SURGXFFLyQ GH WR[LQDV >�@� %DFLOOXV WKXULQJLHQVLV �%W� HV� VLQ
GXGD� OD EDFWHULD PiV UHSUHVHQWDWLYD� SRU VXV FDUDFWHUtVWLFDV GH DOWD HVSHFLILFLGDG HQ
HO FRQWURO ELROyJLFR >�@ GH LQVHFWRV SODJD SHUWHQHFLHQWHV D GLIHUHQWHV yUGHQHV
WD[RQyPLFRV� HQ FXOWLYRV FRPR DOJRGyQ� DUUR]� PDt]� SDSD� IRUHVWDOHV� HWF�� H
LJXDOPHQWH KDFLD LQVHFWRV YHFWRUHV GH HQIHUPHGDGHV�

(O PHUFDGR GH SURGXFWRV LQVHFWLFLGDV ELROyJLFRV UHSRVD HQ JUDQ PHGLGD HQ HO XVR \
FRPHUFLDOL]DFLyQ GH%DFLOOXV WKXULQJLHQVLV >�@� HQ IRUPD GH SROYRV� JUDQXODGRV� DHURVRO
\ OtTXLGRV FRQFHQWUDGRV HPXOVLRQDEOHV >�@� /DV YHQWDV GH SURGXFWRV IRUPXODGRV FRQ
HVWDV FHSDV KDQ DXPHQWDGR HQ XQ ��� HQ ORV ~OWLPRV DxRV >�@� \ HQ OD DFWXDOLGDG�
WDOHV SURGXFWRV UHSUHVHQWDQ HO �� GHO PHUFDGR WRWDO GH LQVHFWLFLGDV HQ HO PXQGR
>�@� /RV IRUPXODGRV GH %W KDQ VLGR XVDGRV GXUDQWH PiV GH GRV GpFDGDV FRPR
LQVHFWLFLGDV ELROyJLFRV SDUD HO FRQWURO GH LQVHFWRV� HVSHFLDOPHQWH OHSLGySWHURV >�@�
HQ FXOWLYRV DJUtFRODV \ FRQWUD YHFWRUHV GH HQIHUPHGDGHV KXPDQDV >��@�

-� 3RYHGD � -� 0DUWtQH] 2�



��

'DGDV ODV FDUDFWHUtVWLFDV GH%DFLOOXV WKXULQJLHQVLV FRPR DJHQWH GH FRQWURO ELROyJLFR�
\ GHELGR D VX SUHVHQFLD FRVPRSROLWD� VH KD LQWHQVLILFDGR OD E~VTXHGD \ HO
HVWDEOHFLPLHQWR GH FROHFFLRQHV GH %W HQ HO PXQGR� HQ YLUWXG GH TXH VXV SURGXFWRV
DFWXDOPHQWH VRQ ORV LQVHFWLFLGDV GH RULJHQ ELROyJLFR GH PD\RU LPSRUWDQFLD HQ OD
DJULFXOWXUD >��@�

(O GHVDUUROOR GH XQ SURGXFWR SDUD HO FRQWURO ELROyJLFR GH SODJDV D SDUWLU GH XQD
FHSD HQWRPRSDWyJHQD GH %W UHTXLHUH YDULDV HWDSDV� OD SULPHUD GH HOODV HV OD
LGHQWLILFDFLyQ \ FDUDFWHUL]DFLyQ GH ORV DLVODGRV H[LVWHQWHV HQ OD UHJLyQ \ VX
FRQVHUYDFLyQ� 'XUDQWH ODV ~OWLPDV GpFDGDV VH KDQ OOHYDGR D FDER XQ JUDQ Q~PHUR
GH SURJUDPDV GH DLVODPLHQWRV GH EDFWHULDV� SULQFLSDOPHQWH GH%W� HQ WRGR HO PXQGR�
OR TXH KD FRQGXFLGR DO HVWDEOHFLPLHQWR GH FROHFFLRQHV TXH VXPDQ DOUHGHGRU GH
������ DLVODGRV� PXFKRV GH ORV FXDOHV SHUWHQHFHQ D HPSUHVDV SULYDGDV \
PXOWLQDFLRQDOHV >��@� /RV SURJUDPDV GH DLVODPLHQWR WLHQHQ FRPR ILQDOLGDG� DGHPiV
GH OD LGHQWLILFDFLyQ GH QXHYDV FHSDV� HQFRQWUDU JHQHV QXHYRV TXH FRGLILTXHQ
SURWHtQDV PiV WR[LFDV TXH ORV SURGXFWRV FRQRFLGRV FRPHUFLDOPHQWH� R TXH FRQILHUDQ
XQD DFWLYLGDG IUHQWH D HVSHFLHV TXH QR VRQ VHQVLEOHV D ODV SURWHtQDV &U\ FRQRFLGDV�
(VWD E~VTXHGD GH QXHYRV JHQHV &U\ VXHOH HVWDU RULHQWDGD DO GHVDUUROOR GH QXHYRV
SURGXFWRV FRQ UDQJRV GH DFFLyQ PiV DPSOLRV R D OD JHQHUDFLyQ GH RUJDQLVPRV
JHQpWLFDPHQWH PRGLILFDGRV �20*�� SULQFLSDOPHQWH SODQWDV WUDQVJpQLFDV� HV GHFLU�
SRUWDGRUDV GH XQ JHQ DMHQR R H[yJHQR TXH VH GHQRPLQD WUDQVJpQ� EXVFDQGR
PLQLPL]DU ORV ULHVJRV GH DWDTXH \ OD VHOHFFLyQ GH SREODFLRQHV GH LQVHFWRV UHVLVWHQWHV
>��� ��@�

/D LPSOHPHQWDFLyQ GH %W HQ SURJUDPDV 0,3 LQYROXFUD JUDQGHV HVIXHU]RV GH
LQYHVWLJDFLyQ EiVLFD \ DSOLFDGD SDUD LGHQWLILFDU FHSDV R SURWHtQDV SRWHQFLDOPHQWH
~WLOHV� HVWR KD KHFKR TXH HQ &RORPELD DOJXQRV JUXSRV GH LQYHVWLJDFLyQ LQFXUVLRQHQ
HQ HVWH FDPSR \ SRFR D SRFR VH ORJUHQ REWHQHU UHVXOWDGRV VREUH OD XWLOLGDG GH
FHSDV QDWLYDV GH %W HQ HO FRQWURO GH SODJDV HQ QXHVWUR SDtV� 3RU HVWD UD]yQ� HO
*UXSR 0DQHMR %LROyJLFR GH &XOWLYRV� GH OD 8SWF� KD DERUGDGR HVWD WHPiWLFD� FRQ
HO ILQ GH JHQHUDU UHSRUWHV VREUH OD GLYHUVLGDG GH HVWH PLFURRUJDQLVPR HQ %R\DFi�

&$5$&7(5Ë67,&$6 *(1(5$/(6 '( %$&,//86 7+85,1*,(16,6

%DFLOOXV WKXULQJLHQVLV �%W� SHUWHQHFH D OD IDPLOLD %DFLOODFHDH \ VH XELFD GHQWUR GHO
JUXSR , GHO JpQHUR %DFLOOXV� IRUPD SDUWH GHO FRPSOHMR %DFLOOXV FHUHXV� TXH LQFOX\H D
%� FHUHXV� %� DQWKUDFLV \ %� P\FRLGHV� FRQ ORV GRV SULPHURV VH HQFXHQWUD
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HVWUHFKDPHQWH UHODFLRQDGR� DO SXQWR GH TXH QR VH GLVWLQJXH SRU FRPSOHWR GH HOORV� \D
TXH QR H[LVWHQ VXILFLHQWHV GLIHUHQFLDV HQ VXV FDUDFWHUtVWLFDVPRUIROyJLFDV \ ELRTXtPLFDV
�WDEOD ��� SRU HOOR VX GHVLJQDFLyQ KD HVWDGR VRPHWLGD D GLVFXVLyQ >�� �@� $ SHVDU GH
HVWR� VH UHFRQRFH OD LQGLYLGXDOLGDG GH HVWDV HVSHFLHV� EDViQGRVH HQ OD SUHVHQFLD GH OD
LQFOXVLyQ R FULVWDO SDUDHVSRUDO �,&3�V� \ GH VXV SURSLHGDGHV LQVHFWLFLGDV >�@�

'H DFXHUGR FRQ OR DQWHULRU� %W HV XQD EDFWHULD DHUyELFD� QDWLYD GHO VXHOR� DPSOLDPHQWH

GLVWLHQGHQ HO HVSRUDQJLR �ILJXUD ��� 6H FDUDFWHUL]D SRU TXH HQ OD IDVH GH HVSRUXODFLyQ
SURGXFH XQD LQFOXVLyQ SDUDHVSRUDO ,&3�V >�� ��@� IRUPDGD SRU XQR R PiV FXHUSRV
FULVWDOLQRV GH QDWXUDOH]D SURWHLFD \ Wy[LFRV SDUD GLVWLQWRV LQYHUWHEUDGRV� HVSHFLDOPHQWH
SDUD ODUYDV GH LQVHFWRV >�@� TXH SXHGHQ SUHVHQWDU GLVWLQWDV PRUIRORJtDV >��� ��@�
(VWDV SURWHtQDV� OODPDGDV GHOWD�HQGRWR[LQDV� VRQ FRGLILFDGDV SRU ORV JHQHV &U\ >�@
\ FRQVWLWX\HQ OD EDVH GHO LQVHFWLFLGD ELROyJLFR PiV GLIXQGLGR D QLYHO PXQGLDO >�� ��@�
KDVWD HO PRPHQWR� KD\ PiV GH �� WLSRV GH SURWHtQDV &U\ GHVFULWDV� \ VH KDQ FORQDGR
\ VHFXHQFLDGR DOUHGHGRU GH ��� JHQHV >��@� 8QD FRORQLD GH %W DLVODGD HQ XQD FDMD
GH SHWUL PXHVWUD XQD PRUIRORJtD FLUFXODU� GH FRORU FDIp FODUR� FRQ DVSHFWR KDULQRVR \
WH[WXUD FHURVD �ILJXUD ���
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(O XVR GH %� WKXULQJLHQVLV FRPR FRQWURODGRU ELROyJLFR GH SODJDV� DO SDUHFHU� VH
UHPRQWD DO DQWLJXR (JLSWR >��@� (O LQWHUpV SRU ORV LQVHFWLFLGDV PLFURELDQRV GDWD GH
PHGLDGRV GHO VLJOR ;,;� FRQ ODV LQYHVWLJDFLRQHV HIHFWXDGDV SRU 3DVWHXU� HQ ����� GH
OD HQIHUPHGDG GHO JXVDQR GH VHGD %RPEL[ PRUL� ODV FXDOHV HQIRFDURQ OD DWHQFLyQ GH
ORV EDFWHULyORJRV HQ ORV LQVHFWRV SODJDV \ HQ HO GHVFXEULPLHQWR GH XQ VLQQ~PHUR GH
HQIHUPHGDGHV PLFURELDQDV GH LQVHFWRV� 6LQ HPEDUJR� HO GHVFXEULPLHQWR GH %�
WKXULQJLHQVLV VH DFUHGLWD DO FLHQWtILFR MDSRQpV 6KLJHWDQH ,VKLZDWD ������� TXLHQ DLVOy
XQD EDFWHULD DHUyELFD IRUPDGRUD GH HVSRUD D SDUWLU GH XQD ODUYD PXHUWD GHO JXVDQR
GH VHGD %yPEL[ PRUt \ OD EDXWL]y %DFLOOXV VRWR� VX LGHQWLILFDFLyQ FRPR DJHQWH
HQWRPRSDWyJHQR \ VX GHQRPLQDFLyQ VH GHEHQ D VX UHGHVFXEULPLHQWR HQ ���� SRU
%HUOLQHU� HQ HO GLVWULWR GH 7KXULQJLD �$OHPDQLD�� D SDUWLU GH ODUYDV PXHUWDV GH OD
SDORPLOOD GH OD KDULQD� (SKHVWLD NXKQLHOOD VHS� %HUOLQHU LGHQWLILFD HO ³PLFURELR´ DLVODGR
FRPR XQD HVSHFLH QXHYD \ SURSRQH HO QRPEUH GH %DFLOOXV WKXULQJLHQVLV >��@�

/D FHSD HPSOHDGD SDUD HO FRQWURO GH LQVHFWRV OHSLGySWHURV� SODJDV DJUtFRODV \
IRUHVWDOHV HV SRU H[FHOHQFLD %DFLOOXV WKXULQJLHQVLV YDU .XUVWDNL �+'��� DLVODGD HQ
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����� RULJLQDOPHQWH SRU 'XOPDJH� TXLHQ IXH OD UHVSRQVDEOH GH TXH ORV SURGXFWRV
D EDVH GH HVWD EDFWHULD SXGLHUDQ FRPSHWLU FRQ ORV LQVHFWLFLGDV TXtPLFRV HQ WpUPLQRV
GH HILFLHQFLD \ HILFDFLD� FRQVWLWX\pQGRVH HQ OD SLHGUD DQJXODU HQ OD KLVWRULD GH %�
WKXULQJLHQVLV >�@�

(Q ���� VH LQWURGXMR HQ HO PHUFDGR HO SULPHU SURGXFWR FRPHUFLDO EDMR HO QRPEUH GH
6SRURLQH� FX\R SULQFLSLR DFWLYR HUDQ ODV HVSRUDV GH %W >��@� GHVGH DOOt KDVWD KR\
H[LVWH XQ LQWHUpV FUHFLHQWH HQ EXVFDU H LGHQWLILFDU QXHYRV DLVODGRV SDUD GHVDUUROODU
SURGXFWRV PiV DYDQ]DGRV�

(VSHFtILFDPHQWH HQ &RORPELD� HO 'HSDUWDPHQWR GH ,QYHVWLJDFLRQHV $JURSHFXDULDV�
HO 3URJUDPD GH (QWRPRORJtD GHO ,QVWLWXWR &RORPELDQR DJURSHFXDULR �,&$�� MXQWR
FRQ RWUDV HQWLGDGHV GHO VHFWRU� WDOHV FRPR HO ,QVWLWXWR GH )RPHQWR $OJRGRQHUR �,)$�
\ OD )HGHUDFLyQ GH )RPHQWR $OJRGRQHUR� FRQVWLWX\HURQ ORV SRORV GH GHVDUUROOR GH OD
HQWRPRORJtD HFRQyPLFD \ GHO FRQWURO ELROyJLFR >��@� (V DVt FRPR HQ ���� VH LQLFLD
HQ &RORPELD OD LQYHVWLJDFLyQ VREUH HO HIHFWR GH OD EDFWHULD %DFLOOXV WKXULQJLHQVLV
%HUOLQHU SDUD HO FRQWURO GH SODJDV /HSLGySWHUDV HQ FXOWLYRV GH PDt] EDMR FRQGLFLRQHV
GH ODERUDWRULR� TXH UHVXOWy HIHFWLYR FRQWUD ODUYDV GH WLHUUHURV \ WUR]DGRUHV GHO PDt]
>��@� (Q HO DxR ����� -XDQ 5DLJRVD� HQWRPyORJR GHO ,)$� SUHVHQWD XQ LQIRUPH
GHWDOODGR VREUH HO UHVXOWDGR GH ODV DSOLFDFLRQHV GH %W \ VX HIHFWLYLGDG SDUD FRPEDWLU
+HOLRWKLV VS HQ FXOWLYRV DOJRGRQHURV GHO 9DOOH GHO &DXFD >��@� $FWXDOPHQWH� &RUSRLFD
FXHQWD FRQ XQ %DQFR GH &HSDV 1DWLYDV GH %� WKXULQJLHQVLV� FRPSXHVWR SRU PiV GH
����� DLVODPLHQWRV SURFHGHQWHV GH GLYHUVRV HFRVLVWHPDV R UHJLRQHV JHRJUiILFDV�
TXH FRQVWLWX\H XQD PXHVWUD EDVWDQWH UHSUHVHQWDWLYD \ XQ UHFXUVR JHQpWLFR LPSRUWDQWH
GH OD YDULDELOLGDG H[LVWHQWH GH HVWH PLFURRUJDQLVPR HQ QXHVWUR SDtV >��@�

(Q OD PLVPD YtD GH FRQRFHU QXHVWUD GLYHUVLGDG� OD &RUSRUDFLyQ GH ,QYHVWLJDFLRQHV
%LROyJLFDV �&,%�� GH 0HGHOOtQ� KD GHVFULWR� FDUDFWHUL]DGR \ HVWXGLDGR XQD VXEHVSHFLH
GH %W GHQRPLQDGD 0HGHOOtQ� H LJXDOPHQWH KD GHVDUUROODGR WUDEDMRV FRQ VXEHVSHFLHV
GH %� WKXULQJLHQVLV Wy[LFDV FRQWUD PRVTXLWRV >�����@� (O JUXSR GH ELRSHVWLFLGDV GHO
,QVWLWXWR GH %LRWHFQRORJtD GH OD 8QLYHUVLGDG 1DFLRQDO VHGH %RJRWi �,%81� FXHQWD�
LJXDOPHQWH� FRQ XQD FROHFFLyQ GH %W FRQ PiV GH ��� DLVODGRV� HVWH JUXSR WDPELpQ
KD HVWDQGDUL]DGR WpFQLFDV GH LGHQWLILFDFLyQ PROHFXODU GH GLFKDV FROHFFLRQHV� EDVDGDV
HQ OD UHDFFLyQ HQ FDGHQD GH OD 3ROLPHUDVD �3&5�� XVDQGR ³SULPHUV´ JHQHUDOHV \
HVSHFtILFRV SDUD GLIHUHQFLDU ORV JUXSRV &U\ >��� ��@ \ PpWRGRV GH ELRHQVD\R SDUD
HVWDEOHFHU OD WR[LFLGDG HQ GLIHUHQWHV SODJDV GH LPSRUWDQFLD DJUtFROD� FRPR 6SRGRSWHUD
IUXJLSHUGD� +HOLRWKLV YLUHVFHQV >��@� 3UHPQRWU\SHV YRUD[ \ 7HFLD VRODQLYRUD >���
��@� GHO PLVPR PRGR� HOORV KDQ WUDEDMDGR HQ OD REWHQFLyQ GH IRUPXODGRV WDOHV FRPR
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SROYRV� JUDQXODGRV� SROYRV PRMDEOHV \ PLFURHQFDSVXODGRV HODERUDGRV D EDVH GH %W
>�� ������ ��� ��@�

8Q HIHFWR GH OD LQYHVWLJDFLyQ HQ FRQWURO ELROyJLFR FRQ %W HQ &RORPELD IXH OD SURSXHVWD
GH FUHDFLyQ GH OD 5HG 1DFLRQDO GH%DFLOOXV WKXULQJLHQVLV� FRQIRUPDGD SRU LQVWLWXFLRQHV
FRPR OD &RUSRUDFLyQ GH ,QYHVWLJDFLRQHV %LROyJLFDV �&,%�� &RUSRLFD� 9HFRO� ,QVWLWXWR
GH ,QPXQRORJtD \ HO ,%81 >�@� VLQ HPEDUJR� HVWD LQLFLDWLYD QR IXH FRQWLQXDGD�

/D LQYHVWLJDFLyQ GLULJLGD DO XVR GH HQWRPRSDWyJHQRV KD VLGR OOHYDGD D FDER� DGHPiV
GH ODV LQVWLWXFLRQHV PHQFLRQDGDV DQWHULRUPHQWH� SRU XQLYHUVLGDGHV FRPR OD GH ORV
$QGHV� -DYHULDQD� GH &XQGLQDPDUFD� -RUJH 7DGHR /R]DQR \� PiV UHFLHQWHPHQWH� OD
3HGDJyJLFD \ 7HFQROyJLFD GH &RORPELD� DVt PLVPR� SRU HO ,QVWLWXWR GH %LRWHFQRORJtD
0DULDQR 2VSLQD 3pUH]� &ROWDEDFR� &HQLSDOPD� &HQLFDIH \ HPSUHVDV GH DJURELROyJLFRV
FRQ UHSUHVHQWDFLRQHV HQ &RORPELD FRPR /DYHUODP \ 9DOHQW� HQWUH RWUDV�

$XQTXH OD PD\RUtD GH HVWXGLRV KDQ H[SORUDGR HO XVR GH %W HQ SODJDV GH ORV yUGHQHV
OHSLGySWHUD \ GtSWHUD� HQ ORV ~OWLPRV DxRV� JUDFLDV D OD FRQWLQXD LQYHVWLJDFLyQ� VH KDQ
GHVDUUROODGR \ GLVHxDGR WUDEDMRV FRQ FHSDV \ SURWHtQDV WR[LFDV SDUD RWURV JUXSRV
WD[RQyPLFRV >��@� OR FXDO KD DPSOLDGR ODV SHUVSHFWLYDV GH LQYHVWLJDFLyQ \ H[SORWDFLyQ
FRPHUFLDO GH HVWD EDFWHULD� /RV FXOWLYRV HQ ORV TXH PiV VH KD WUDEDMDGR VRQ FDIp�
KRUWDOL]DV� OHJXPLQRVDV� FHUHDOHV� SDSD \ SDVWRV�

,19(67,*$&,Ï1 62%5( %$&,//86 7+85,1*,(16,6 (1 %2<$&È

%R\DFi HV XQ GHSDUWDPHQWR SUHGRPLQDQWHPHQWH DJUtFROD� TXH VXUWH GH DOLPHQWRV D
EXHQD SDUWH GH ODV UHJLRQHV FHQWUDO \ QRUWH GH &RORPELD� &RQ HO REMHWLYR GH ORJUDU
FXOWLYRV VDQRV \ FRVHFKDV DEXQGDQWHV� TXH SURSRUFLRQHQ HO Pi[LPR EHQHILFLR
HFRQyPLFR� ORV DJULFXOWRUHV XWLOL]DQ GLYHUVRV SURGXFWRV TXtPLFRV SDUD FRQWURODU ODV
SODJDV \ HQIHUPHGDGHV TXH VH SUHVHQWDQ HQ VXV ORWHV GH SURGXFFLyQ� (O HPSOHR GH
HVWRV SURGXFWRV HQ IRUPD LQGLVFULPLQDGD KD JHQHUDGR GHVHTXLOLEULRV JUDYHV \ GH
GLItFLO PDQHMR HQ HVWRV DJURHFRVLVWHPDV� UHTXLULpQGRVH LQFUHPHQWDU FDGD GtD HO XVR
GH HVWRV LQVXPRV GH VtQWHVLV TXtPLFD� OR TXH IDYRUHFH OD FRQWDPLQDFLyQ DPELHQWDO� OD
UHVLVWHQFLD HQ ORV LQVHFWRV�SODJD� HO GHVFRQWURO HQ ODV FDGHQDV WUyILFDV \� HQ PXFKRV
FDVRV� XQ HIHFWR GLUHFWR FRQWUD OD VDOXG GH ORV FRQVXPLGRUHV�

/D DSHUWXUD GH PHUFDGRV \ OD WHQGHQFLD KDFLD OD JOREDOL]DFLyQ� DVt FRPR OD
FRQFLHQWL]DFLyQ \ ODV PD\RUHV H[LJHQFLDV GH ORV FRQVXPLGRUHV UHVSHFWR GH OD FDOLGDG
GH ORV DOLPHQWRV GH RULJHQ DJUtFROD� LQFUHPHQWDQ GtD WUDV GtD ODV UHVWULFFLRQHV D OD
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SUHVHQFLD GH UHVLGXRV TXtPLFRV HQ HVWRV� (Q XQ PHUFDGR LQWHUQDFLRQDO� GRQGH OD
FRPSHWHQFLD DGTXLHUH PD\RU LPSRUWDQFLD� OD DJULFXOWXUD FRORPELDQD \ ER\DFHQVH
GHEH PDQWHQHU� DGHPiV GH OD FDOLGDG� XQRV EDMRV FRVWRV GH SURGXFFLyQ� SDUD ORJUDUOR
VH UHTXLHUH JHQHUDU DOWHUQDWLYDV GH VROXFLyQ D ODV SUREOHPiWLFDV GHPDQHMR ILWRVDQLWDULR
HQ ORV FXOWLYRV� DFRUGHV FRQ ODV FRQGLFLRQHV FOLPiWLFDV� VRFLDOHV� FXOWXUDOHV \ JHRJUiILFDV
GH VXV UHVSHFWLYDV UHJLRQHV� /DV DOWHUQDWLYDV GH FRQWURO ELROyJLFR� TXH HPSOHHQ QXHVWUD
SURSLD GLYHUVLGDG� SXHGHQ FRQVWLWXLUVH HQ KHUUDPLHQWDV YDOLRVDV TXH FRQWULEX\DQ D
ORJUDU GLFKRV REMHWLYRV >��@�

'H DFXHUGR FRQ OR DQWHULRU� HO *UXSR 0DQHMR %LROyJLFR GH &XOWLYRV �*0%&�� GH OD
8SWF� GHQWUR GH OD OtQHD GH LQYHVWLJDFLyQ ³0DQHMR ELROyJLFR GH LQVHFWRV SODJD´�
DGHODQWD XQD HVWUDWHJLD GH E~VTXHGD \ HVWDEOHFLPLHQWR GH XQD FROHFFLyQ GH DJHQWHV
SDUD HO FRQWURO PLFURELROyJLFR GH SODJDV DJUtFRODV� HQIRFDGD LQLFLDOPHQWH D FHSDV
QDWLYDV GH %� WKXULQJLHQVLV� 8Q SUR\HFWR GHVDUUROODGR HQ HO ����� HQ FRODERUDFLyQ
FRQ HO JUXSR GH ELRSHVWLFLGDV GH OD 8QLYHUVLGDG 1DFLRQDO GH &RORPELD� SHUPLWLy
REWHQHU FHUFD GH ��� DLVODPLHQWRV� GDQGR DVt LQLFLR D OD FDUDFWHUL]DFLyQ GH OD GLYHUVLGDG
GH %DFLOOXV WKXULQJLHQVLV HQ %R\DFi� HVWH SUR\HFWR IXH QRPLQDGR DO SUHPLR ³)UDQFLVFR
/XLV *DOOHJR´� DO VHU SUHVHQWDGR HQ HO ;;;,,, &RQJUHVR GH OD 6RFLHGDG &RORPELDQD
GH (QWRPRORJtD� SRU VHU SLRQHUR HQ HO GHVDUUROOR GH WUDEDMRV VLVWHPiWLFRV VREUH
FDUDFWHUL]DFLyQ GH OD GLYHUVLGDG GH %DFLOOXV WKXULQJLHQVLV HQ HO GHSDUWDPHQWR� HQ
GLFKR SUR\HFWR VH UHFROHFWDURQ �� PXHVWUDV GH VXHOR SURYHQLHQWHV GH ]RQDV FRQ
ERVTXHV QDWXUDOHV \ ]RQDV DJUtFRODV HQ RFKR PXQLFLSLRV GH OD 3URYLQFLD &HQWUR GHO
GHSDUWDPHQWR GH %R\DFi �&KtTXL]D� 6DPDFi� 0RWDYLWD� 2LFDWi� 6RUDFi� 6LDFKRTXH�
7XQMD \ 7XWD�� OD FROHFFLyQ REWHQLGD VH FDUDFWHUL]y HQ WpUPLQRV PLFURELROyJLFRV \
ELRTXtPLFRV� LQLFLDQGR GH HVWD PDQHUD XQ FHQVR ELyWLFR GH %W TXH VHUYLUi GH DSR\R
SDUD FXPSOLU FRQ ODV PHWDV GH PDQHMR ELROyJLFR GH LQVHFWRV SODJD HQ OD UHJLyQ�
FRQVWLWX\HQGR OD EDVH SDUD OD FUHDFLyQ GH OD ³&ROHFFLyQ GH PLFURRUJDQLVPRV
HQWRPRSDWyJHQRV QDWLYRV GH %R\DFi´�

&RQ HO ILQ GH FRPSOHPHQWDU OD FDUDFWHUL]DFLyQ GHO PDWHULDO FRQVHUYDGR� HQ WpUPLQRV
GH VX DFWLYLGDG ELROyJLFD� HQ HO ���� VH FRQWLQXy HO SURFHVR LQLFLDGR� FRQ XQ VHJXQGR
SUR\HFWR TXH SUHWHQGLy OD FDUDFWHUL]DFLyQ GH OD FROHFFLyQ HQ WpUPLQRV ELROyJLFRV \
PROHFXODUHV� D WUDYpV GH XQD DOLDQ]D HQWUH JUXSRV GHO SURJUDPD GH ,QJHQLHUtD
$JURQyPLFD �*0%&� \ GH OD (VFXHOD GH %LRORJtD �*UXSR GH (VWXGLRV HQ *HQpWLFD
\ %LRORJtD0ROHFXODU� *(%,02/�� 'HQWUR GH HVWH HVWXGLR VH HYDOXy� PHGLDQWH HQVD\RV
ELROyJLFRV FRQ 7� VRODQLYRUD� OD DFWLYLGDG Wy[LFD GH �� DLVODPLHQWRV QDWLYRV GH %�
WKXULQJLHQVLV SUHVHQWHV HQ OD FROHFFLyQ GHO ODERUDWRULR GH FRQWURO ELROyJLFR \ VH HVWiQ
UHDOL]DQGR ORV DQiOLVLV PROHFXODUHV UHVSHFWLYRV�

$LVODPLHQWR GH FHSDV QDWLYDV GH EDFLOOXV WKXULQJLHQVLV HQ %R\DFi
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$ SDUWLU GH HVWD FROHFFLyQ VH SUHWHQGH UHDOL]DU HVWXGLRV UHODFLRQDGRV FRQ OD
GHWHUPLQDFLyQ GH OD DFWLYLGDG Wy[LFD GH ODV FHSDV KDFLD LQVHFWRV SODJD GH LQWHUpV
DJUtFROD HQ OD UHJLyQ� OR FXDO SXHGH GDU SLH D GHVDUUROORV SRVWHULRUHV�

5(68/7$'26 '( /$ ,19(67,*$&,Ï1 '(/ *0%& &21 $,6/$'26
1$7,926 '( %7

'HQWUR GH ORV UHVXOWDGRV PiV UHOHYDQWHV VH WLHQH TXH HQWUH ODV ��� FHSDV GH %W
REWHQLGDV GH VXHORV ER\DFHQVHV� HO ����� SURYHQtDQ GH ]RQDV GH HFRVLVWHPDV DJUtFRODV
\ HO ����� UHVWDQWH� GH ]RQDV GH ERVTXH QDWXUDO� /D PD\RUtD GH ORV DLVODPLHQWRV
REWHQLGRV HQ VXHORV GH ERVTXHV QDWXUDOHV \ GH FXOWLYR GH FHUHDOHV SUHVHQWDURQ FULVWDOHV
PX\ YLVLEOHV GH IRUPD ELSLUDPLGDO� VLQ HPEDUJR� VH REVHUYy XQD FHSD FRQ LQFOXVLRQHV
GH WLSR WULDQJXODU� FXDGUDGR \ UHGRQGR �ILJXUD ��� FDUDFWHUtVWLFD SRFR FRP~Q� VHJ~Q
GDWRV VHPHMDQWHV UHJLVWUDGRV HQ OD OLWHUDWXUD >�@� (Q JHQHUDO� PiV GHO ��� GH ODV
FHSDV REWHQLGDV D SDUWLU GH HFRVLVWHPDV DJUtFRODV PRVWUDURQ XQ SHUILO HOHFWURIRUpWLFR
GHILQLGR HQWUH �� \ ��� NLORGDOWRQ �N'D��

(Q HO iUHD GH HQWRPRORJtD GHO *0%& VH HVWDEOHFLy XQD FRORQLD GH 7� VRODQLYRUD �SROLOOD
JXDWHPDOWHFD GH OD SDSD� HQ WRGRV VXV HVWDGLRV ELROyJLFRV� OD FXDO SXHGH FRQWULEXLU HQ
SRVWHULRUHV HVWXGLRV �ILJXUD��� VH VHOHFFLRQyHVWH LQVHFWR FRPRPRGHOR SDUD ORV ELRHQVD\RV
FRQ%W SRUTXH JHQHUD JUDQGHV SpUGLGDV HQ HO FXOWLYR GH OD SDSD HQ%R\DFi >��@� \D TXH VXV
ODUYDV SHQHWUDQ HO WXEpUFXOR \ IRUPDQ JDOHUtDV D PHGLGD TXH VH DOLPHQWDQ \ VH GHVDUUROODQ�
FRQ OR TXH GHPHULWDQ VX DVSHFWR \ OD FDOLGDG SDUD FRQVXPR >��@� 6H UHDOL]y VHJXLPLHQWR D
ORV GLIHUHQWHV HVWDGRV GH GHVDUUROOR GH ORV LQVHFWRV� VHOHFFLRQDQGR HO PDWHULDO UHTXHULGR
SDUD ORV ELRHQVD\RV \ SDUD HO PDQWHQLPLHQWR GH ODV FRORQLDV� 6H HVWDEOHFLHURQ SUXHEDV
ELROyJLFDV SUHOLPLQDUHVFRQ ��FHSDV QDWLYDV GH%WSHUWHQHFLHQWHVD OD FROHFFLyQGHO*0%&�
6H HPSOHy OD WpFQLFD GH SULVPDV GH SDSD SDUGD SDVWXVD LPSUHJQDGRV FRQ XQD VXVSHQVLyQ
GH HVSRUDV \ FULVWDOHV GH FDGD XQD ODV FHSDV SRU HYDOXDU >��@� TXH IXHURQ OXHJR LQIHVWDGRV
FRQ ODUYDVGH7� 6RODQLYRUDGHSULPHU LQVWDU� /DVFHSDVHYDOXDGDVVHPXOWLSOLFDURQH LQFXEDURQ
HQPHGLR/%D�� �&� /DFRQFHQWUDFLyQ GHHVSRUDVGHFDGD XQDGH ODVFHSDV IXH GHWHUPLQDGD
HQ FiPDUDGH1HXEDXHU \PLFURVFRSLRySWLFR�$TXHOODV FHSDVTXHSUHVHQWDURQPRUWDOLGDGHV
HQ 7� VRODQtYRUD VXSHULRUHV DO ��� VH VHOHFFLRQDURQ SDUD HYDOXDU� SRVWHULRUPHQWH� VX
FRQFHQWUDFLyQ OHWDO PHGLD �&/���� PHGLDQWH ELRHQVD\RV� \ OD FDUDFWHUL]DFLyQ PROHFXODU GH
VXV JHQHV &U\�� PHGLDQWH OD WpFQLFD GH 3&5� (Q ORV ELRHQVD\RV VH HYDOXDURQ GH PDQHUD
LQGHSHQGLHQWH DTXHOODV FHSDV TXH PRVWUDURQ PD\RU HIHFWLYLGDG HQ HO HQVD\R SUHVHOHFWLYR�

3DUWLHQGR GH XQD VXVSHQVLyQ LQLFLDO GH OD ELRPDVD GH OD EDFWHULD REWHQLGD GH XQD
FDMD GH SHWUL VH HIHFWXDURQ GLOXFLRQHV VHULDGDV� (Q FDGD GLOXFLyQ VH GHWHUPLQy OD

-� 3RYHGD � -� 0DUWtQH] 2�
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FRQFHQWUDFLyQ GH HVSRUDV HQ FiPDUD GH 1HXEDXHU \ VH UHDOL]y HO ELRHQVD\R UHVSHFWLYR
HPSOHDQGR HO PpWRGR GH LPSUHJQDFLyQ GH SULPDV� 6H XVDURQ SODFDV GH SROLHVWLUHQR
GH �� SR]RV FRQ � UpSOLFDV SRU GLOXFLyQ SDUD XQ WRWDO GH ��� ODUYDV SRU FHSD \ XQ
WHVWLJR FRQ DJXD GHVWLODGD HVWpULO� (O SRUFHQWDMH GH PRUWDOLGDG GH ODUYDV HQ FDGD
ELRHQVD\R VH DMXVWy PHGLDQWH IyUPXOD GH $EERWW >��@� /D UHODFLyQ GRVLV�PRUWDOLGDG
VH HVWLPy PHGLDQWH DQiOLVLV 3URELW >��@� XVDQGR HO SURJUDPD FRPSXWDFLRQDO 3ROR�
3& �/H2UD6RIZDUH� ������ $GLFLRQDOPHQWH VH GHWHUPLQy XQ SHUILO GH SURWHtQDV
SDUDHVSRUDOHV �,&3¶V� HQ JHOHV GH SROLDFULODPLGD �GDWRV QR PRVWUDGRV�� VLJXLHQGR
ORV SURWRFRORV GH 6'6�3$*( DO �� HQ FRQGLFLRQHV GHQDWXUDQWHV >��� ��@� (O ���
GH ODV FHSDV HYDOXDGDV SUHVHQWDURQ PRUWDOLGDG FHUFDQD DO ���� OR TXH LQGLFD XQ
SRWHQFLDO SDUD HQFRQWUDU DLVODPLHQWRV SDUD HO PDQHMR GH RWURV /HSLGySWHURV SODJD
HQ QXHVWUD UHJLyQ�

(Q OD DFWXDOLGDG VH HVWi UHDOL]DQGR OD HVWDQGDUL]DFLyQ GHO SURWRFROR SDUD OD H[WUDFFLyQ
GH '1$ \ ODV FRQGLFLRQHV GH OD WpFQLFD GH 3&5 SDUD OD LGHQWLILFDFLyQ GH JHQHV FU\�
HQ ODV FHSDV QDWLYDV VHOHFFLRQDGDV SRU VX PD\RU DFWLYLGDG Wy[LFD VREUH 7� VRODQLYRUD�

&21&/86,21(6

/RV HVWXGLRV UHDOL]DGRV VREUH%� WKXULQJLHQVLV KDQ GHPRVWUDGR TXH H[LVWHQ YDULHGDGHV
\D HVWDEOHFLGDV HQ ODV GLVWLQWDV ORFDOLGDGHV \ FRQ SRWHQFLDO GH FRQWURO GH YDULDV SODJDV
GH LPSRUWDQFLD DJUtFROD� HVWH DVSHFWR HV PX\ LPSRUWDQWH SDUD VHOHFFLRQDU FHSDV
SDWyJHQDV SURPLVRULDV DGDSWDGDV DO PHGLR DJURHFROyJLFR� SDUD ORJUDU HO p[LWR HQ HO
FRQWURO GH XQD SODJD HQ SDUWLFXODU�

([LVWH XQ Q~PHUR OLPLWDGR GH ELRSODJXLFLGDV UHJLVWUDGRV DQWH HO ,&$� DXQTXH HQ HO
PHUFDGR HV FUHFLHQWH OD RIHUWD GH ELRSODJXLFLGDV QR UHJLVWUDGRV� TXH HQ OD PD\RUtD
GH ORV FDVRV QR FXPSOHQ FRQ ORV UHTXLVLWRV GH FRQWURO GH FDOLGDG H[LJLGRV \ FX\D
DFWLYLGDG ELROyJLFD QR HVWi UHVSDOGDGD SRU UHVXOWDGRV H[SHULPHQWDOHV VHULRV \
UHSUHVHQWDWLYRV� 3RU OR DQWHULRU� HV QHFHVDULR FRQWLQXDU ODV LQYHVWLJDFLRQHV TXH DSRUWHQ
FRQRFLPLHQWR VREUH OD GLYHUVLGDG GH HQWRPRSDWyJHQRV GH QXHVWURV HFRVLVWHPDV \
TXH SXHGDQ VRSRUWDU GHVDUUROORV WHFQROyJLFRV GH LPSDFWR HQ QXHVWUD UHJLyQ�

(V QHFHVDULR TXH HO JRELHUQR \ ODV LQVWLWXFLRQHV GHGLFDGDV DO FUHFLPLHQWR \
IRUWDOHFLPLHQWR GH OD LQYHVWLJDFLyQ HQ HO VHFWRU DJUtFROD HVWDEOH]FDQ LQFHQWLYRV SDUD
TXLHQHV GHVDUUROOHQ ELRSODJXLFLGDV GH ySWLPD FDOLGDG� DVt PLVPR� SDUD TXLHQHV KDQ
LQLFLDGR OD FDUDFWHUL]DFLyQ GH QXHVWUD ELRGLYHUVLGDG FRQ HO ILQ GH JHQHUDU SURGXFWRV
TXH VXSODQ ODV QHFHVLGDGHV GHO VHFWRU DJUtFROD FRORPELDQR�

$LVODPLHQWR GH FHSDV QDWLYDV GH EDFLOOXV WKXULQJLHQVLV HQ %R\DFi
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$O SURIHVRU -RUJH 2UODQGR %ODQFR� GH OD (VFXHOD GH %LRORJtD GH OD 8QLYHUVLGDG
3HGDJyJLFD \ 7HFQROyJLFD GH &RORPELD� SRU OD UHYLVLyQ \ VXJHUHQFLDV DO SUHVHQWH
HVFULWR�

5()(5(1&,$6

>�@ &HUyQ -�� 8ULEH� '�� *URVVR 9�� 0DUWtQH] :� %LRWHFQRORJtD � LQYHVWLJDFLyQ DSOLFDGD�
$OWHUQDWLYDV GH FRQWURO ELROyJLFR� (Q� �� PDQHUDV GH JHQHUDU FRQRFLPLHQWR HQ
&RORPELD� &DVRV VHOHFFLRQDGRV SRU ORV SURJUDPDV QDFLRQDOHV GH FLHQFLD� WHFQRORJtD
H LQQRYDFLyQ� &ROFLHQFLDV� 3S� ������ �����

>�@ <DUD (�� &HUyQ -�� 8ULEH '� &DUDFWHUL]DFLyQ GH DLVODPLHQWRV QDWLYRV GH %DFLOOXV
WKXULQJLHQVLV SURYHQLHQWHV GH ERVTXH QDWXUDO \ ]RQDV GH FXOWLYRV FRORPELDQRV� 5HYLVWD
&RORPELDQD GH (QWRPRORJtD� �������� �������� �����

>�@ %HQLQWHQGH *�� 0iUTXH] $� 0LFURRUJDQLVPRV SDWyJHQRV HPSOHDGRV HQ HO FRQWURO
PLFURELDQR GH LQVHFWRV SODJD� &DStWXOR �� %DFWHULDV HQWRPRSDWyJHQDV� %XHQRV $LUHV�
$UJHQWLQD� SS�� ������ ,6%1 �������������� �����

>�@ 6DXND '�+�� %HQLQWHQGH*�%� %DFLOOXV WKXULQJLHQVLV� *HQHUDOLGDGHV� 8Q DFHUFDPLHQWR
D VX HPSOHR HQ HO ELRFRQWURO GH LQVHFWRV /HSLGySWHURV TXH VRQ SODJDV DJUtFRODV�
5HYLVWD $UJHQWLQD GH 0LFURELRORJtD� ��� �������� �����

>�@ &DUGRQD 0� &� (QWRPRORJtD HFRQyPLFD \ PDQHMR GH SODJDV� 3DOPLUD� 8QLYHUVLGDG
1DFLRQDO GH &RORPELD� �����

>�@ *ODUH 7�� 2¶&DOODJKDQ 0� %DFLOOXV WKXULQJLHQVLV� %LRORJ\� HFRORJ\ DQG VDIHW\� -RKQ
ZLOH\ 	 VRQV� FKLFKHVWHU� 8.� �����

>�@ $GDPV /�)�� /LX &�/�� 0DFLQWRVK 6� 6WDPHQ 5�/� 'LYHUVLW\ DQG ELRORJLFDO DFWLYLW\ RI
%DFLOOXV WKXULQJLHQVLV� (Q� &URS SURWHFWLRQ DJHQWV IURP QDWXUH� 1DWXUDO SURGXFWV DQG
DQDORJXHV� &RSSLQ H� /� (GLWRU� 7KH 5R\DO 6RFLHW\ RI &KHPHVWU\� &DPEULGJH� 5HLQR
8QLGR� 3S� �������� �����

>�@ %UDYR $�� &HUyQ -�� %DFLOOXV WKXULQJLHQVLV HQ HO FRQWURO ELROyJLFR� (G� %XHQD 6HPLOOD�
%RJRWi� &RORPELD� �����

>�@ 6FKQHSI (�� &ULFNPRUH 1�� 9DQ 5LH -�� /HUHFOXV '�� %DXP -�� )HLWHOVRQ -�� =HLJOHU
'�5�� 'HDQ '�+� %DFLOOXV WKXULQJLHQVLV DQG LWV SHVWLFLGDO FU\VWDO SURWHLQV�0LFURELRO
0RO %LRO 5HY ��� �������� �����

-� 3RYHGD � -� 0DUWtQH] 2�
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>��@ 'tD] 7�� 5HVWUHSR 1�� 2UGX] 6�� 5RMDV :� 'LVWULEXFLyQ \ DLVODPLHQWR GH %DFLOOXV
WKXULQJLHQVLV HQ &RORPELD� 5HYLVWD &RORPELDQD GH (QWRPRORJtD� ������ ������ �����

>��@ .DOPLNRYD *�� %XUWVHYD /�� /\VHQNR $� ,GHQWLILFDWLRQ DQG FKDUDFWHUL]DWLRQ RI %DFLOOXV
WKXULQJLHQVLV VWUDLQV E\ PROHFXODU PHWKRGV� (Q� �� WKH DQQXDO PHHWLQJ VRFLHW\ IRU
LQYHUWHEUDWH SDWKRORJ\ SURJUDP DQG DEVWUDFWV� $XJXVW ����� $ODVND� �����

>��@ /DPEHUW %�� 3HIHURHQ 0� ,QVHFWLFLGDO SURPLVH RI %DFLOOXV WKXULQJLHQVLV� )DFWV DQG
P\VWHULHV DERXW D VXFFHVVIXO ELRSHVWLFLGH� %LRVFLHQFH ������ �������� �����

>��@ *RQ]iOH] &�-� 3ODQWDV WUDQVJpQLFDV FRQ OD FDSDFLGDG LQVHFWLFLGD GH %DFLOOXV
WKXULQJLHQVLV� (Q� &DEDOOHUR 3�� )HUUp -�� HGLWRUHV� %LRLQVHFWLFLGDV� )XQGDPHQWRV \
DSOLFDFLRQHV GH %DFLOOXV WKXULQJLHQVLV HQ HO FRQWURO LQWHJUDGR GH SODJDV� SS� ����
���� �����

>��@ )XMLPRWR +�� ,WRK .�� <DPDPRWR 0�� .\R]XND -� .� ,QVHFW UHVLVWDQW ULFH JHQHUDWHG E\
LQWURGXFWLRQ RI D PRGLILHG GHOWD�HQGRWR[LQ JHQH RI %DFLOOXV WKXULQJLHQVLV� %LR�
WHFKQRORJ\ ������������� �����

>��@ +RIWH +�� :KLWHOH\ 5� ,QVHFWLFLGDO FULVWDO SURWHLQV RI %DFLOOXV WKXULQJLHQVLV�
0LFURELRORJLFDO 5HYLHZV ����������� �����

>��@ 5RGUtJXH] 0�0�� 'H OD 7RUUH 0�0�� 8UTXLMR 1�(�8� %DFLOOXV WKXULQJLHQVLV�
&DUDFWHUtVWLFDV ELROyJLFDV \ SHUVSHFWLYDV GH SURGXFFLyQ� 5HY /DW $PHU 0LFURELRO�
��� �������� �����

>��@ 5RVDV�*DUFtD 0�1� $YDQFHV HQ HO GHVDUUROOR GH IRUPXODFLRQHV LQVHFWLFLGDV D EDVH GH
%DFLOOXV WKXULQJLHQVLV� 5HY� &RORPELDQD GH %LRWHFQRORJtD ������ ������ �����

>��@ 1HVWHU (� 7KRPDVKRZ /�6�� 0HW] 0�� *RUGRQ 0� ��� \HDUV RI %DFLOOXV WKXULQJLHQVLV�
$ FULWLFDO VFLHQWLILF DVVHVVPHQW� 'LVSRQLEOH HQ� KWWS���ZZZ�$VPXVD�2UJ� �����

>��@ %HUOLQHU (� 8HEHU GLH VFKDODIIVXFKW GHU PHKOPRWWHQUDXSH �(SKHVWLD NXKQLHOOD ]HOO��
XQG LKUHQ HUUHJHU %DFLOOXV WKXULQJLHQVLV Q� 6S� =� $QJHZZ� (QWRPRO� �������� �����

>��@ 1HVWHU (� 7KRPDVKRZ /6� 0HW] 0� *RUGRQ 0� ��� \HDUV RI %DFLOOXV WKXULQJLHQVLV�
$ FULWLFDO VFLHQWLILF DVVHVVPHQW� 'LVSRQLEOH HQ� KWWS���ZZZ�$VPXVD�2UJ� �����

>��@ 5RGUtJXH] '� 8VR GH HQWRPRSDWyJHQRV HQ &RORPELD� 6HPLQDULR� 6RFLHGDG
&RORPELDQD GH (QWRPRORJtD� &RPLWp 5HJLRQDO GH &XQGLQDPDUFD� %RJRWi� '�&�
2FWXEUH ��� SS ���� �����

>��@ 5HYHOR 0� (IHFWR GHO %DFLOOXV WKXULQJLHQVLV �%HUOLQHU� VREUH DOJXQDV SODJDV GH
OHSLGySWHURV GHO PDt]� EDMR FRQGLFLRQHV WURSLFDOHV� %RJRWi �&RORPELD�� 5HYLVWD
DJULFXOWXUD WURSLFDO� ��� �������� �����

$LVODPLHQWR GH FHSDV QDWLYDV GH EDFLOOXV WKXULQJLHQVLV HQ %R\DFi
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>��@ +HUQiQGH] -� &DUDFWHUL]DFLyQ PLFURVFySLFD� ELRTXtPLFD \ PROHFXODU GH DLVODPLHQWRV
QDWLYRV GH %DFLOOXV WKXULQJLHQVLV HQ &RORPELD� 3RQWLILFLD 8QLYHUVLGDG -DYHULDQD�
)DFXOWDG GH &LHQFLDV�� 'HSDUWDPHQWR GH 3RVWJUDGR HQ %LRORJtD� 6DQWDIp GH %RJRWi�
7HVLV GH SRVWJUDGR� ��� S� �����

>��@ 2UGX] 6�� 'tD] 7�� 7KLHU\ ,�� 5RMDV :� &U\VWDO SURWHLQH IURP %DFLOOXV WKXULQJLHQVLV
VHURYDU PHGHOOtQ� $SSO� 0LFURELRORJ\ ELRWHFKQRORJ\� ��� �������� �����

>��@ 5HVWUHSR 1� 3DWLxR 0� 'tD] 7� 7DPD\R 0&� 2UGX] 6� &DUDFWHUtVWLFDV ELRTXtPLFDV�
LQPXQROyJLFDV \ WR[LFROyJLFDV GH ODV SURWHtQDV HO FULVWDO GH %DFLOOXV WKXULQJLHQVLV
VXEVS� 0HGHOOtQ� 5HYLVWD &RORPELDQD GH (QWRPRORJtD� ������ ������ �����

>��@ *XWLpUUH] 3�� $O]DWH 2�� 2UGX] 6� $ WKHRUHWLFDO PRGHO RI WKH WULGLPHQVLRQDO VWUXFWXUH
RI %DFLOOXV WKXULQJLHQVLV VXEVS� 0HGHOOLQ FU\ ��EE WR[LQ GHGXFHG E\ KRPRORJ\
PRGHOOLQJ� 0HP� ,QVW� 2VZDOGR &UX]� ��� �������� �����

>��@ &HUyQ -�� &RYDUUXELDV /�� 4XLQWHUR 5�� 2UWL] $�� 2UWL] 0�� $UDQGD (�� /LQD /�� %UDYR
$� 3&5� DQDO\VLV RI WKH FU\, LQVHFWLFLGDO FU\VWDO IDPLO\ JHQHV IURP %DFLOOXV WKXULQJLHQVLV�
$SSO (QYLURQ 0LFURELDO ��� �������� �����

>��@ &HUyQ -�� 2UWL] $�� 4XLQWHUR 5�� *XHUHFD /�� %UDYR $� 6SHFLILF 3&5 SULPHUV GLUHFWHG
WR LGHQWLI\ FU\, DQG FU\,,, JHQHV ZLWKLQ D %DFLOOXV WKXULQJLHQVLV VWUDLQ FROOHFWLRQ� $SSOLHG
DQG (QYLURQPHQWDO 0LFURELRORJ\ ��� ���������� �����

>��@ 0DUWtQH] :� (YDOXDFLyQ GH OD XQLyQ GH GHOWD�HQGRWR[LQDV GH %DFLOOXV WKXULQJLHQVLV HQ
YHVtFXODV GH ODV PLFURYHOORVLGDGHV GHO LQWHVWLQR GHO JXVDQR EODQFR GH OD SDSD� 7UDEDMR
GH WHVLV GH PDHVWUtD HQ HQWRPRORJtD� )DFXOWDG GH DJURQRPtD� 8QLYHUVLGDG 1DFLRQDO
GH &RORPELD� %RJRWi� �� S�� �����

>��@ 0DUWtQH]:�� 8ULEH '�� &HUyQ -� (IHFWR Wy[LFR GH SURWHtQDV &U\ GH%DFLOOXV WKXULQJLHQVLV
VREUH ODUYDV GH7HFLD VRODQLYRUD� 5HYLVWD &RORPELDQD GH(QWRPRORJtD ����� ��� ������

>��@ &DVWHOEODQFR $� 'LVHxR GH XQD PHWRGRORJtD SDUD HYDOXDU OD DFWLYLGDG ELRSODJXLFLGD
GH FHSDV QDWLYDV GH %DFLOOXV WKXULQJLHQVLV FRQWUD ODUYDV GH SULPHU LQVWDU GH 7HFLD
VRODQLYRUD 3RYROQ\ HQ ODERUDWRULR� 7UDEDMR GH JUDGR� )DFXOWDG GH $JURQRPtD�
8QLYHUVLGDG 1DFLRQDO GH &RORPELD� %RJRWi� �� S� �����

>��@ 0DUWtQH] :� (YDOXDFLyQ GH OD WR[LFLGDG GH %DFLOOXV WKXULQJLHQVLV� &DStWXOR �� (Q�
%UDYR� $OHMDQGUD� &HUyQ� -DLUR� %DFLOOXV WKXULQJLHQVLV HQ HO FRQWURO ELROyJLFR� (G�
%XHQD 6HPLOOD %RJRWi� &RORPELD� SS� �������� �����

>��@ 8ULEH '�� 0DUWtQH] :�� &HUyQ -� 'LVWULEXWLRQ DQG GLYHUVLW\ RI JHQHV LQ QDWLYH VWUDLQV
RI %DFLOOXV WKXULQJLHQVLV REWDLQHG IURP GLIIHUHQW HFRV\VWHPV IURP &RORPELD� -RXUQDO
RI ,QYHUWHEUDWH 3DWKRORJ\� ��� �������� �����

-� 3RYHGD � -� 0DUWtQH] 2�



���

>��@ 3RYHGD -�� 0DUWtQH] :�� *URVVR 9�� &HUyQ -� 'LYHUVLGDG GH DLVODPLHQWRV QDWLYRV GH
%DFLOOXV WKXULQJLHQVLV SURYHQLHQWHV GH VXHORV ER\DFHQVHV� 6RFLHGDG &RORPELDQD GH
(QWRPRORJtD� 5HV~PHQHV GHO ;;;,,, &RQJUHVR� 0DQL]DOHV� MXOLR ��� �� \ ��� 3� ���
�����

>��@ /ySH]�ÈYLOD $� ,QVHFWRV SODJD GHO FXOWLYR GH OD SDSD HQ &RORPELD \ VX PDQHMR� &DStWXOR
9 � 0,3 HQ HO FXOWLYR GH OD SDSD� (Q� 3DSDV FRORPELDQDV ����� FRQ HO PHMRU HQWRUQR
DPELHQWDO� �� DxRV )('(3$3$� 9HQWDQD DO &DPSR $QGLQR � ������ �������� �����

>��@ 1LxR /� 5HYLVLyQ VREUH OD SROLOOD GH OD SDSD 7HFLD VRODQLYRUD HQ &HQWUR \ 6XUDPpULFD�
6XSOHPHQWR 5HYLVWD /DWLQRDPHULFDQD GH OD 3DSD� ����� �����

>��@ &LED�*HLJ\� 0DQXDO GH HQVD\RV GH FDPSR� &yPR UHDOL]DU XQ ELRHQVD\R� %RJRWi� 3S�
������ �����

>��@ )LQQH\ '� -� 3URELW DQDO\VLV� �D� HGLFLyQ� &DPEGULJH� 8QLYHUVLW\ 3UHVV� /RQGRQ� ���
S� �����

>��@ /DHQPOL 8�.� &OHDYDJH RI VWUXFWXUDO SURWHLQ GXULQJ WKH DVVHPEO\ RI KHDG RI
EDFWHULRSKDJH 7�� 1DWXUH ���� �������� �����

>��@ 6FKDJJHU +�� 9RQ -� *�� 7ULFLQH�VRGLXP GRGHF\O VXOIDWH±SRO\DFU\ODPLGH JHO
HOHFWURSKRUHVLV IRU WKH VHSDUDWLRQ RI SURWHLQV LQ WKH UDQJH IURP � WR ��� NGD� $QDO
%LRFKHP ���� �������� �����

>��@ %UDYR $�� 6DUDELD 6�� /ySH] /�� 2QWLYHURV +�� $EDUFD &�� 2UWL] $�� 2UWL] 0�� /LQD /��
9LOODORERV )� -�� 3HxD *�� 1~xH]�9DOGH] 0� (�� 6REHURQ 0�� 4XLQWHUR 5�
&KDUDFWHUL]DWLRQ RI FU\ JHQHV LQ D 0H[LFDQ %DFLOOXV WKXULQJLHQVLV VWUDLQ FROOHFWLRQ�
$SSOLHG DQG (QYLURQPHQWDO 0LFURELRORJ\ ��� ���������� �����

>��@ 0� +H:�$� .DGHUEKDL 0�$� $ VLPSOH VLQJOH�VWHS SURFHGXUH IRU VPDOO VFDOH SUHSDUDWLRQ
RI (VFKHULFKLD FROL SODVPLGV� 1XFOHLF $FLGV 5HVHDUFK ��� ����� �����

>��@ &ULFNPRUH� 1�� 7KH GLYHUVLW\ RI %DFLOOXV WKXULQJLHQVLV GHOWD�HQGRWR[LQV� (Q�
(QWRPRSDWKRJHQLF EDFWHULD� )URP ODERUDWRU\ WR ILHOG DSSOLFDWLRQ �(G� -� )� &KDUOHV�
$� 'HOpFOXVH \ &� 1LHOVVHQ�/HURX[�� .OXZHU DFDGHPLF SXEOLVKHUV� 'RUGUHFKW�� SS�
������ �����

$LVODPLHQWR GH FHSDV QDWLYDV GH EDFLOOXV WKXULQJLHQVLV HQ %R\DFi



���

7DEOD �� 3ULQFLSDOHV SUXHEDV ELRTXtPLFDV XWLOL]DGDV SDUD
GLVWLQJXLU ORV GLVWLQWRV PLHPEURV GHO FRPSOHMR %DFLOOXV�

358(%$6 %� %� %� %�
&HUHXV $QWKUDFLV 0\FRLGHV 7KXULQJLHQVLV

'LiPHWUR GH OD FpOXOD YHJHWDWLYD
&ULVWDO SDUDHVSRUDO � � � �
$QDHURELRVLV � � � �
9RJHV 3URVNDXHU � � � �
/HFLWLQD GH KXHYR � � � �
&UHFLPLHQWR HQ OLVR]LPD � � � �
ÈFLGRV D SDUWLU GH '�JOXFRVD � � � �
ÈFLGRV D SDUWLU GH /�DUDELQRVD � � � �
ÈFLGRV D SDUWLU GH '�[\ORVD � � � �
ÈFLGRV D SDUWLU GH '�PDQLWRO � � � �
+LGUyOLVLV GHO DOPLGyQ � � � �
+LGUyOLVLV GH OD FDVHtQD � � � �
5HGXFFLyQ GH QLWUDWRV � � � �
&DWiOLVLV GH OD 7LURVLQD ; � 
 

&DWiOLVLV GHO FLWUDWR ; � ; �
&DWiOLVLV GHO SURSLRQDWR 
 
 
 



� 1R GHWHUPLQDGR�
;� 9DULDFLyQ VLJQLILFDWLYD HQWUH ORV GLVWLQWRV DLVODGRV�

)LJXUD �� 0LFURIRWRJUDItD GH OD FpOXOD YHJHWDWLYD� HVSRUDV \ FULVWDOHV GH %DFLOOXV WKXULQJLHQVLV
FRQ WLQFLyQ FULVWDO YLROHWD D XQ DXPHQWR GH ���;� �� )RUPD YHJHWDWLYD GH %DFLOOXV WKXULQJLHQVLV�
�� )RUPDFLyQ GH LQFOXVLRQHV GH FXHUSRV SDUDHVSRUDOHV �,&3¶V�� ( HVSRUDV� % &ULVWDOHV GH
IRUPD ELSLUDPLGDO� �� (VSRUD HOLSVRLGDO SRVLFLyQ VXEWHUPLQDO� )XHQWH� ZZZ�OLIHVFL�VXVVH[�DF�XN�
KRPH�1HLOB&ULFNPRUH�

-� 3RYHGD � -� 0DUWtQH] 2�



���

)LJXUD �� $VSHFWR WtSLFR GH XQ DLVODPLHQWR QDWLYR GH %DFLOOXV WKXULQJLHQVLV FUHFLGR HQ PHGLR
GH FXOWLYR /%� )XHQWH� $XWRUHV�

)LJXUD� �� 9LVXDOL]DFLyQ PLFURVFySLFD GH OD FHSD QDWLYD GH %DFLOOXV WKXULQJLHQVLV *0%&�
%��� TXH SUHVHQWD WUHV WLSRV GLIHUHQWHV GH FULVWDO SDUDHVSRUDO�7ULDQJXODU �7�� &XDGUDGR �&��
5HGRQGR �2�� ,JXDOPHQWH VH REVHUYDQ JUXSRV GH HVSRUDV �(�� )XHQWH� $XWRUHV

$LVODPLHQWR GH FHSDV QDWLYDV GH EDFLOOXV WKXULQJLHQVLV HQ %R\DFi



���

)LJXUD �� (VTXHPD TXH PXHVWUD OD PHWRGRORJtD GH HVWDEOHFLPLHQWR \ PDQWHQLPLHQWR GH OD
&RORQLD GH 7HFLD VRODQLYRUD 3RYROQ\ HQ FRQGLFLRQHV FRQWURODGDV HQ HO iUHD GH HQWRPRORJtD GHO
ODERUDWRULR GH FRQWURO ELROyJLFR GHO *0%& �837&�� )XHQWH� $XWRUHV�

-� 3RYHGD � -� 0DUWtQH] 2�


