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(O XVR GH SODJXLFLGDV HV FRQVLGHUDGR XQ HMHPSOR WtSLFR GH FRQWDPLQDFLyQ GLIXVD� &RQVLGHUDQGR ORV SUR�
EOHPDV GH LQIRUPDFLyQ UHODFLRQDGRV D GLFKR WLSR GH FRQWDPLQDFLyQ� OD VHOHFFLyQ H LPSOHPHQWDFLyQ GH
SROtWLFDV SDUD VX FRQWURO HV XVXDOPHQWH FRPSOHMD� (O REMHWLYR GH HVWH DUWtFXOR FRQVLVWH HQ HVWLPDU HO
LPSDFWR HQ WpUPLQRV GH FRVWRV HQ ELHQHVWDU DVRFLDGR D UHJXODFLRQHV GH DJURWy[LFRV HQ OD FXHQFD KLGUR�
JUi¿FD GHO UtR &KLOOiQ �9,,, 5HJLyQ� &KLOH�� 8WLOL]DQGR OD PHWRGRORJtD SURSXHVWD SRU 6XQGLQJ ������� VH
REWLHQH XQD HVWLPDFLyQ GHO LPSDFWR HFRQyPLFR HQ WpUPLQRV GH FRVWRV HQ ELHQHVWDU GH OD LPSOHPHQWDFLyQ
GH UHJXODFLRQHV DPELHQWDOHV DJUtFRODV� /RV WLSRV GH UHJXODFLRQHV LQFOX\HQ� D� VXVWLWXFLyQ LQGLYLGXDO GH
SODJXLFLGDV� E� VXVWLWXFLyQ GH JUXSRV GH SODJXLFLGDV� \ F� UHVWULFFLyQ WRWDO DO XVR GH SODJXLFLGDV� (Q
WpUPLQRV GHO LPSDFWR HQ FRVWRV GHO ELHQHVWDU� VH GHWHUPLQy TXH SROtWLFDV FRQVLVWHQWHV HQ VXVWLWXFLyQ GH
SODJXLFLGDV JHQHUDQ XQ LPSDFWR HVWLPDGR HQWUH HO ����� \ ����� GHO YDORU EUXWR GH OD SURGXFFLyQ� GH�
SHQGLHQGR GHO WLSR GH UHJXODFLyQ \ VLVWHPD SURGXFWLYR DIHFWDGR� $GLFLRQDOPHQWH� \ GH PDQHUD PiV
HVSHFt¿FD� HO LPSDFWR HQ ELHQHVWDU GH XQD SROtWLFD GH VXVWLWXFLyQ GH KHUELFLGDV GHO JUXSR TXtPLFR GH
ODV 7ULD]LQDV �TXH HV XWLOL]DGD HQ OD SURGXFFLyQ GH PDt] \ IUXWDOHV� DVFHQGHUtD D DOUHGHGRU GH � �����
PLOORQHV� OR TXH UHSUHVHQWD DSUR[LPDGDPHQWH XQ ��� GHO YDORU EUXWR GH SURGXFFLyQ GH ORV VLVWHPDV LQ�
YROXFUDGRV� 'HVGH HO SXQWR GH YLVWD GH VLVWHPDV SURGXFWLYRV DIHFWDGRV� HO PD\RU LPSDFWR UHJXODWRULR
VH SUHVHQWD HQ ORV VLVWHPDV GH SURGXFFLyQ GH VHFDQR� (Q WpUPLQRV GH HIHFWRV GLVWULEXWLYRV� FRQFOXLPRV
TXH XQD SROtWLFD GH FDQFHODFLyQ GH SODJXLFLGDV UHVXOWD HQ LPSDFWRV UHODWLYDPHQWH VLPLODUHV HQWUH ORV
SURGXFWRUHV DIHFWDGRV� FXDQGR pVWD VH FRPSDUD FRQ XQD SROtWLFD GH VXVWLWXFLyQ LQGLYLGXDO�
3DODEUDV FODYHV� UHJXODFLRQHV DPELHQWDOHV� DQiOLVLV GH ELHQHVWDU� VLVWHPDV GH SURGXFFLyQ�

2 ,QYHVWLJDGRU $VRFLDGR� &HQWUR 1DFLRQDO GH ,QYHVWLJDFLyQ 'LVFLSOLQDULD HQ &RQVHUYDFLyQ \ 0DQHMR )RUHVWDO �&(�
1,' � &20()� GHO ,QVWLWXWR 1DFLRQDO GH ,QYHVWLJDFLRQHV )RUHVWDOHV� $JUtFRODV \ 3HFXDULDV �,1,)$3�� 'HOHJDFLyQ
&R\RDFiQ &3 ������ 0p[LFR�
� 3URIHVRU $VLVWHQWH� 'HSDUWDPHQWR GH (FRQRPtD� )DFXOWDG GH &LHQFLDV (FRQyPLFDV \ $GPLQLVWUDWLYDV� 8QLYHUVL�
GDG GH &RQFHSFLyQ� &DVLOOD ����� &RQFHSFLyQ� &KLOH�
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$%675$&7
:HOIDUH FRVW HVWLPDWHV RI HQYLURQPHQWDO SHVWLFLGH UHJXODWLRQV� WKH FDVH RI WKH &KLOODQ
5LYHU %DVLQ�
3HVWLFLGH XVH LV FRQVLGHUHG WR EH D W\SLFDO H[DPSOH RI QRQ�SRLQW VRXUFH SROOXWLRQ� 7KH GHVLJQ DQG
LPSOHPHQWDWLRQ RI HQYLURQPHQWDO SROLFLHV DUH XVXDOO\ GLI¿FXOW GXH WR LQIRUPDWLRQDO SUREOHPV UHODWHG WR
WKLV W\SH RI SROOXWLRQ� 7KH SULPDU\ SXUSRVH RI WKLV DUWLFOH LV WR HVWLPDWH WKH LPSDFW RI SHVWLFLGH UHJX�
ODWLRQ LQ WKH K\GURJUDSKLF ULYHU EDVLQ RI WKH &KLOOiQ ULYHU �9,,, 5HJLyQ� &KLOH� RQ ZHOOIDUH FRVWV� 7KH
PHWKRGRORJ\ SURSRVHG E\ 6XQGLQJ ������ LV XVHG WR PDNH DQ HVWLPDWH RI WKH HFRQRPLF LPSDFW IURP
WKH LPSOHPHQWDWLRQ RI DJULFXOWXUDO HQYLURQPHQWDO UHJXODWLRQV LQ WHUPV RI ZHOIDUH FRVWV� 7KH W\SHV RI
UHJXODWLRQ FRQVLGHUHG LQ WKH DQDO\VLV LQFOXGH� D� VXEVWLWXWLRQ RI LQGLYLGXDO SHVWLFLGHV� E� VXEVWLWXWLRQ RI
SHVWLFLGH JURXSV� DQG F� WRWDO UHVWULFWLRQ LQ WKH XVH RI SHVWLFLGHV� :H IRXQG WKDW D VXEVWLWXWLRQ RI SHV�
WLFLGHV JHQHUDWHG D ZHOIDUH FRVW LPSDFW RI EHWZHHQ ����� DQG ����� RI WKH SURGXFWLRQ JURVV YDOXH�
GHSHQGLQJ RQ WKH VSHFL¿F W\SH RI UHJXODWLRQ DQG WKH DIIHFWHG SURGXFWLYH V\VWHP� 0RUHRYHU WKH VSHFL¿F
ZHOIDUH LPSDFW RI D SROLF\ WRZDUGV WKH VXEVWLWXWLRQ RI KHUELFLGHV RI WKH FKHPLFDO JURXS 7ULD]LQHV� ZKLFK
DUH XVHG LQ UHJLRQDO PDL]H DQG IUXLW WUHH SURGXFWLRQ� LV HVWLPDWHG WR EH DURXQG � ����� PLOOLRQ� RU DERXW
��� RI WKH JURVV YDOXH RI SURGXFWLRQ LQ WKH UHODWHG SURGXFWLRQ V\VWHP� )URP WKH SRLQW RI YLHZ RI WKH
HIIHFW RQ SURGXFWLYH V\VWHPV� WKH PDMRU UHJXODWRU\ LPSDFW LV H[SHFWHG WR RFFXU LQ GU\ ODQG SURGXFWLYH
V\VWHPV� )LQDOO\� XSRQ RXU DQDO\VLV RI WKH GLVWULEXWLYH LPSDFW RI WKH UHJXODWLRQ� ZH FRQFOXGH WKDW D SR�
OLF\ RI SHVWLFLGH FDQFHOODWLRQ ZRXOG UHVXOW LQ VLPLODU LPSDFWV RQ LQHTXDOLW\ DPRQJ UHJXODWHG SURGXFHUV
VLPLODU WR WKRVH RI D SROLF\ FKDUDFWHUL]HG E\ LQGLYLGXDO SHVWLFLGH VXEVWLWXWLRQ�
.H\ ZRUGV� HQYLURQPHQWDO UHJXODWLRQV� ZHOIDUH DQDO\VLV� SURGXFWLRQ V\VWHPV�

,� ,1752'8&&,Ï1
(Q WHRUtD FDGD DPELHQWH \ JHQRWLSR SRVHH XQ XPEUDO FUtWLFR SDUD OD DVLPLODFLyQ GH FRQWD�
PLQDQWHV� &XDQWR DQWHV VH VREUHSDVH HVWH XPEUDO� HO ULHVJR DPELHQWDO GH FRQWDPLQDFLyQ HV
PD\RU� (Q &KLOH HO WHPD GH OD SHUVLVWHQFLD R UHVLGXDOLGDG DPELHQWDO KD VLGR PX\ SRFR HVWX�
GLDGR� SRU OR TXH VH GHVFRQRFHQ ORV XPEUDOHV FUtWLFRV SDUD OD JUDQ PD\RUtD GH ORV UHVLGXRV
FRQWDPLQDQWHV �'tD] HW DO� ������ 1R REVWDQWH GLFKD VLWXDFLyQ� VH UHFRQRFH \ H[LVWHQ SUXHEDV
DEUXPDGRUDV GH TXH HO XVR GH ORV SODJXLFLGDV WLHQH LPSRUWDQWHV HIHFWRV HQ OD FDOLGDG GHO DJXD
\ SURYRFD VHULDV FRQVHFXHQFLDV DPELHQWDOHV �)$2 ������

/D DJULFXOWXUD HQ &KLOH VH EDVD SULQFLSDOPHQWH HQ VLVWHPDV GH SURGXFFLyQ LQWHQVLYRV \
PRQRFXOWLYRV TXH GHSHQGHQ GH OD DSOLFDFLyQ GH SODJXLFLGDV SDUD DXPHQWDU VX UHQGLPLHQWR��
e (VWD VLWXDFLyQ QR HV DMHQD D OD &XHQFD +LGURJUi¿FD GHO UtR &KLOOiQ �&5&K�� SXHVWR TXH OD SURGXFFLyQ DJURSHFXDULDHV OD SULQFLSDO DFWLYLGDG SURGXFWLYD� 'H XQD VXSHU¿FLH WRWDO GH �������� KHFWiUHDV� HO ����� HVWi GHVWLQDGD D FXOWLYRV
DJUtFRODV� ����� VH HQFXHQWUD FXELHUWD SRU ERVTXH QDWLYR� ����� FRQ SODQWDFLRQHV IRUHVWDOHV \ HO ����� UHVWDQWH HVWi
GHGLFDGR D RWURV XVRV �XUEDQR� LQGXVWULDO� HWF��� �$]yFDU \ $JXD\R ������
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(VWRV SURGXFWRV GHEHQ VHU PDQHMDGRV \ XVDGRV DGHFXDGDPHQWH SDUD QR SUHVHQWDU ULHVJRV SDUD
OD VDOXG KXPDQD \ HO DPELHQWH� GLFKRV ULHVJRV� JHQHUDOPHQWH VH H[SUHVDQ HQ XQD PD\RU FRQ�
WDPLQDFLyQ GH ODV DJXDV VXSHU¿FLDOHV \ QDSDV VXEWHUUiQHDV� SpUGLGDV GH HVSHFLHV DQLPDOHV \
YHJHWDOHV� LPSDFWRV GLUHFWRV HQ OD VDOXG GH ODV SHUVRQDV SRU H[SRVLFLyQ \ PDQHMR GH HOORV� /RV
HIHFWRV QHJDWLYRV TXH FDXVD R SXHGH FDXVDU HO XVR LQDGHFXDGR \�R LQGLVFULPLQDGR GH SODJXL�
FLGDV MXVWL¿FDQ VX UHJXODFLyQ�

/RV SODJXLFLGDV� VLUYHQ SDUD DXPHQWDU OD SURGXFWLYLGDG DJUtFROD� SHUR ORV HIHFWRV TXH
SURYRFDQ DO DPELHQWH \ D OD VDOXG KDQ MXVWL¿FDGR VX UHJXODFLyQ SRU SDUWH GHO (VWDGR� KDFLHQGR
GH pVWH XQ WHPD GH GHEDWH VRFLDO FRQWLQXR� /D SURKLELFLyQ UHVSHFWR GHO XVR GH SODJXLFLGDV HV
OD SULQFLSDO SROtWLFD UHJXODGRUD XVDGD HQ SDtVHV GHVDUUROODGRV� /RV LPSDFWRV HFRQyPLFRV GH
WDOHV SURKLELFLRQHV� GHSHQGHQ GH OD GLVSRQLELOLGDG GH VXVWLWXWRV� GH OD RIHUWD \ FRQGLFLRQHV GH
FRPHUFLR� GH OD LQYHVWLJDFLyQ HQ QXHYRV SURGXFWRV \ SUiFWLFDV GH FRPEDWH D ODV SODJDV \ HQ�
IHUPHGDGHV DJUtFRODV� 6LQ VXVWLWXWRV� XQD SURKLELFLyQ GH SODJXLFLGDV UHVXOWD HQ XQD UHGXFFLyQ
GH ORV QLYHOHV GH SURGXFFLyQ \ DOWRV SUHFLRV GHO SURGXFWR ¿QDO� XQD SpUGLGD LPSRUWDQWH GH LQ�
JUHVR SDUD ORV FRQVXPLGRUHV \ XQD UHGLVWULEXFLyQ GHO LQJUHVR HQWUH ORV SURGXFWRUHV DJUtFRODV
�=LOEHUPDQ HW DO� ������

/D OLWHUDWXUD HFRQyPLFD VREUH XVR \ UHJXODFLyQ GH SODJXLFLGDV LQFOX\H XQ Q~PHUR UHGXFLGR
GH HVWXGLRV UHIHULGRV DO DQiOLVLV UHVSHFWR GH ORV HIHFWRV GH SROtWLFDV DPELHQWDOHV FRQVLVWHQWHV
HQ OD UHVWULFFLyQ DO XVR GH LQVXPRV GDxLQRV� /D FRPSOHMLGDG \ UHTXHULPLHQWRV LPSRUWDQWHV GH
GDWRV HQ OD PD\RUtD GH ORV PRGHORV GH HYDOXDFLyQ GH LPSDFWR� PRWLYD HO TXH UHJXODUPHQWH OD
PD\RUtD GH ODV UHJXODFLRQHV DPELHQWDOHV VREUH HO XVR GH DJURWy[LFRV VHDQ SURPXOJDGDV FRQ
XQ LQDGHFXDGR DQiOLVLV GH VXV LPSDFWRV HFRQyPLFRV �6XQGLQJ ������

(Q HO DQiOLVLV VREUH UHJXODFLyQ DO XVR GH SODJXLFLGDV� DOJXQRV HVWXGLRV VH FHQWUDQ HQ DV�
SHFWRV UHIHULGRV D OD VHJXULGDG GHO WUDEDMDGRU DJUtFROD� /DV PHGLGDV FRQVLGHUDGDV HQ HVWH WLSR
GH UHJXODFLyQ VRQ LPSOHPHQWDGDV HQ ORV FDVRV GRQGH H[LVWH ULHVJR GH FRQWUDHU HQIHUPHGDGHV
LQGXFLGDV SRU SODJXLFLGDV� 7DOHV PHGLGDV JHQHUDOPHQWH DSXQWDQ D OD QHFHVLGDG GH PHMRUDU HO
PDQHMR GH ORV SODJXLFLGDV FRQ HO REMHWR GH SURWHJHU D PH]FODGRUHV� FDUJDGRUHV� DSOLFDGRUHV
\ GHPiV WUDEDMDGRUHV LQYROXFUDGRV� 2WURV WUDEDMRV KDQ HQIDWL]DGR HO DQiOLVLV GH UHJXODFLRQHV
DPELHQWDOHV EDVDGDV HQ OD FDQFHODFLyQ GHVWLQDGD D LQGXFLU VXVWLWXFLyQ GH LQVXPRV� HVWXGLDQGR
HVSHFt¿FDPHQWH HO HIHFWR HQ WpUPLQRV GH FDPELR HQ HO ELHQHVWDU TXH SURYRFDQ GLFKRV HVTXH�
PDV GH LQWHUYHQFLyQ S~EOLFD HQ ORV DJHQWHV DIHFWDGRV SRU OD SROtWLFD �/LFKWHQEHUJ HW DO� �����
0DKU \ 0RI¿W ����� 6XQGLQJ ������

/RV HVWXGLRV HPStULFRV GHVWLQDGRV D HVWLPDU HO LPSDFWR HFRQyPLFR GH XQD FDQFHODFLyQ
TXH LQGXFH OD VXVWLWXFLyQ GH SODJXLFLGDV VXJLHUHQ TXH WDOHV LPSDFWRV� GH PDJQLWXG GLYHUVD� VRQ
XVXDOPHQWH GLVWULEXLGRV HQWUH XVXDULRV \ QR XVXDULRV GHO SODJXLFLGD �/LFKWHQEHUJ HW DO� ����� \
TXH XQD PD\RU YDULDFLyQ GH ORV PLVPRV VH SUHVHQWD HQWUH WHPSRUDGDV �6XQGLQJ ������ 'LFKRV
HVWXGLRV VXJLHUHQ WDPELpQ TXH HO HIHFWR SULQFLSDO GH XQD UHJXODFLyQ DPELHQWDO VREUH HO XVR GH
SODJXLFLGDV VH REVHUYD HQ HO FDPELR GH OD HVWUDWHJLD GH SURGXFFLyQ TXH VLJXHQ ORV SURGXFWRUHV
DJUtFRODV� OD FXDO VH UHÀHMD HQ HVWDGtVWLFDV GH SURGXFFLyQ UHODFLRQDGDV IXQGDPHQWDOPHQWH D
FDPELRV HQ UHQGLPLHQWR \ FRVWRV GH SURGXFFLyQ �0DKU \ 0RI¿W� ������

(O REMHWLYR JHQHUDO GH HVWH DUWtFXOR FRQVLVWH HQ HVWLPDU HO LPSDFWR HQ WpUPLQRV GH FRV�
WRV HQ ELHQHVWDU TXH VH SUHVHQWD FXDQGR VH DSOLFDQ UHJXODFLRQHV DPELHQWDOHV DJUtFRODV FRQVLV�
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WHQWHV HQ XQD FDQFHODFLyQ \�R VXVWLWXFLyQ GH SODJXLFLGDV HQ ]RQDV DJURHFROyJLFDV KRPRJpQHDV�
/RV REMHWLYRV HVSHFt¿FRV FRQVLGHUDGRV LQFOX\HQ SULPHUR� HYDOXDU OD SpUGLGD HQ ELHQHVWDU HQ
IXQFLyQ GHO LPSDFWR RFDVLRQDGR SRU ODV UHJXODFLRQHV KLSRWpWLFDV SURSXHVWDV VREUH ORV FRV�
WRV PDUJLQDOHV GH SURGXFFLyQ SRU VLVWHPDV SURGXFWLYRV \ ]RQDV DIHFWDGDV \� VHJXQGR� HYDOXDU
HO LPSDFWR GLVWULEXWLYR GH ODV SROtWLFDV GH UHJXODFLyQ GH SODJXLFLGDV FRQVLGHUDGDV HQWUH ORV
SURGXFWRUHV DIHFWDGRV�

(O DQiOLVLV GHO LPSDFWR HFRQyPLFR GH OD UHJXODFLyQ GH SODJXLFLGDV SURSXHVWR HQ HVWD LQ�
YHVWLJDFLyQ FRQVWLWX\H XQD HYDOXDFLyQ ³H[ ± DQWH´ GH SROtWLFDV DOWHUQDWLYDV GH UHJXODFLyQ GH
SODJXLFLGDV DJUtFRODV �FDQFHODFLyQ � VXVWLWXFLyQ� SDUD ]RQDV DJURHFROyJLFDV KRPRJpQHDV� (O
LPSDFWR HFRQyPLFR TXH VH SURSRQH HVWLPDU FRQVLGHUD VyOR OD SpUGLGD GH ELHQHVWDU SRU HO LQFUH�
PHQWR GH FRVWRV GH SURGXFFLyQ DJUtFROD \�R UHGXFFLyQ GH UHQGLPLHQWRV� 1R VH FRQVLGHUD DTXt
ORV EHQH¿FLRV DPELHQWDOHV �LPSDFWR HQ OD FDOLGDG GHO DJXD� HFRVLVWHPDV� ELRGLYHUVLGDG� HQWUH
RWURV� \ ORV HIHFWRV SRVLWLYRV TXH ODV UHJXODFLRQHV FRQVLGHUDGDV SXHGDQ FDXVDU HQ OD VDOXG KX�
PDQD� (Q HVWH VHQWLGR� VyOR VH HVWLPD HO LPSDFWR TXH OD UHJXODFLyQ GH SODJXLFLGDV WLHQH VREUH
HO ELHQHVWDU EUXWR �6XQGLQJ ����� 0DKU \ 0RI¿W ����� /LFKWHQEHUJ HW DO� ������

(O DUWtFXOR VH RUJDQL]D HQ FXDWUR VHFFLRQHV� (Q OD VHJXQGD VHFFLyQ VH GHVFULEH OD PHWRGROR�
JtD XWLOL]DGD SDUD HO WUDEDMR HPStULFR� (VSHFt¿FDPHQWH� VH UHYLVD DTXt HO PRGHOR WHyULFR GH
HVWLPDFLyQ GH FRVWRV HQ WpUPLQRV GH ELHQHVWDU GHULYDGRV GH OD LPSOHPHQWDFLyQ GH UHJXODFLyQ
GH SODJXLFLGDV� $GLFLRQDOPHQWH� VH SUHVHQWD \ GLVFXWH DTXt OD LPSOHPHQWDFLyQ HPStULFD GHO
PRGHOR WHyULFR FRQVLGHUDGR� /D WHUFHUD VHFFLyQ LQFOX\H OD DSOLFDFLyQ GHO PRGHOR UHYLVDGR
HQ OD VHFFLyQ DQWHULRU SDUD OD HVWLPDFLyQ GH FRVWRV HQ ELHQHVWDU HQ HO FDVR GH UHJXODFLRQHV
GH SODJXLFLGDV HQ OD FXHQFD GHO UtR &KLOOiQ� 6H SUHVHQWD HQ SULPHU OXJDU ORV UHTXHULPLHQWRV
GH LQIRUPDFLyQ HVSHFt¿FRV \ ODV IXHQWHV GH GDWRV XWLOL]DGRV SDUD OD HVWLPDFLyQ� (Q VHJXQGR
OXJDU� VH DQDOL]D OD VHOHFFLyQ GH SODJXLFLGDV D UHJXODU SDUD HO FDVR GH HVWXGLR FRQVLGHUDGR� (Q
WHUFHU OXJDU� VH SUHVHQWD \ GLVFXWH HQ GHWDOOH ORV UHVXOWDGRV REWHQLGRV HQ WpUPLQRV GH FRVWRV
HQ ELHQHVWDU GHULYDGRV GH OD LPSOHPHQWDFLyQ GH XQD UHJXODFLyQ GH SODJXLFLGDV DJUtFRODV HQ
OD &XHQFD +LGURJUi¿FD GHO 5tR &KLOOiQ� DVt FRPR XQ DQiOLVLV GHO LPSDFWR GLVWULEXWLYR GH ODV
SROtWLFDV LPSOHPHQWDGDV� )LQDOPHQWH� HQ OD FXDUWD VHFFLyQ VH SUHVHQWDQ ODV FRQFOXVLRQHV GHO
HVWXGLR�

,,� 02'(/2 7(Ï5,&2
(Q HVWD VHFFLyQ VH UHYLVD EUHYHPHQWH HO PRGHOR WHyULFR JHQHUDO \ VX HVSHFL¿FDFLyQ SDUD OD
DSOLFDFLyQ HPStULFD FRQVLVWHQWH HQ OD HVWLPDFLyQ GH FRVWRV HQ ELHQHVWDU GHULYDGR GH OD LPSOH�
PHQWDFLyQ GH UHJXODFLyQ GH SODJXLFLGDV� 6H GHVFULEH EUHYHPHQWH HO PRGHOR WHyULFR GHVDUUR�
OODGR SRU 6XQGLQJ ������ SDUD HO DQiOLVLV GH FRVWRV HQ ELHQHVWDU GH OD UHJXODFLyQ GH SODJXL�
FLGDV� SRVWHULRUPHQWH� VH GHVFULEH OD HVSHFL¿FDFLyQ D XWLOL]DU SDUD GHVDUUROODU HO WUDEDMR HP�
StULFR�
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,,��� &RVWRV HQ %LHQHVWDU GH 3ROtWLFDV GH 5HJXODFLyQ GH 3ODJXLFLGDV
/D LPSOHPHQWDFLyQ GH SROtWLFDV GH UHJXODFLyQ DPELHQWDO JHQHUD FDPELRV HQ ODV FRQGLFLRQHV
DFWXDOHV GH SURGXFFLyQ \ FRQVXPR \ HQ ORV QLYHOHV GH ELHQHVWDU GH OD SREODFLyQ� /RV LPSDFWRV
HFRQyPLFRV GH ODV UHJXODFLRQHV SXHGHQ VHU HVWLPDGRV PHGLDQWH XQ DQiOLVLV GH ORV FRVWRV HQ
WpUPLQRV GH ELHQHVWDU�

6REUH OD EDVH GHO HQIRTXH SURSXHVWR SRU 6XQGLQJ ������� VH DVXPH TXH H[LVWHQ ] ]RQDV \
VH GHQRWD SRU t} HO QLYHO GH SURGXFFLyQ GH DOJ~Q FXOWLYR HQ OD ]RQD }> } @ 4> ===> ]� $GLFLRQDO�
PHQWH� HO SUHFLR GH PHUFDGR HV UHSUHVHQWDGR SRU OD IXQFLyQ GH GHPDQGD LQYHUVD s+t,� GRQGH
t HV OD SURGXFFLyQ WRWDO GH PHUFDGR� (O FRVWR GH SURGXFFLyQ HQ OD ]RQD ] HV GHQRWDGR SRU OD
IXQFLyQ GLIHUHQFLDEOH \ FRQWLQXD F}+t}> �},� GRQGH �} LQGH[D OD UHJXODFLyQ DPELHQWDO HQ OD
]RQD }� 6H DVXPH DGHPiV TXH ORV FRVWRV PDUJLQDOHV GH SURGXFFLyQ VRQ SRVLWLYRV \ QR GHFUH�
FLHQWHV� HV GHFLU� CF}+t}> �},@Ct} @ FP}+t}> �}, A 3 | C5F}+t}> �},@Ct5} � 3� \ TXH HO
PHUFDGR GHO SURGXFWR DJUtFROD IXQFLRQD HQ FRQGLFLRQHV GH FRPSHWHQFLD SHUIHFWD�� 1RWDPRV
DTXt TXH GLFKD HVWUXFWXUD GH OD IXQFLyQ GH FRVWRV SXHGH VHU RULJLQDGD SRU XQD WHFQRORJtD GH
SURGXFFLyQ DJUtFROD TXH H[KLEH UHWRUQRV FRQVWDQWHV R GHFUHFLHQWHV D HVFDOD�

(O ELHQHVWDU HFRQyPLFR �Z � HV GH¿QLGR FRPR OD VXPD QR SRQGHUDGD GHO H[FHGHQWH GHO
FRQVXPLGRU �HF� \ HO H[FHGHQWH GHO SURGXFWRU �HS �� HVWR HVZ @ HF .HS � (O H[FHGHQWH
GHO FRQVXPLGRU PLGH OD GLIHUHQFLD HQWUH HO YDORU TXH HO FRQVXPLGRU HVWi GLVSXHVWR D SDJDU SRU
XQD XQLGDG GH XQ ELHQ \ HO YDORU UHDOPHQWH SDJDGR� 'H HVWD IRUPD� VL OD IXQFLyQ GH GHPDQGD
LQYHUVD SRU HO SURGXFWR DJUtFROD s+t,� FRLQFLGH FRQ VX XWLOLGDG PDUJLQDO� HO H[FHGHQWH GHO
FRQVXPLGRU VH SXHGH FDOFXODU FRPR�

HF @
] d

s
t+�,g� ���

GRQGH � HV XQD YDULDEOH GH LQWHJUDFLyQ \ d HV HO LQWHUFHSWR YHUWLFDO GH OD FXUYD GH GHPDQGD�
(O H[FHGHQWH GHO SURGXFWRU HV OD GLIHUHQFLD TXH REWLHQH HVWH DJHQWH SRU OD YHQWD GHO ELHQ D

XQ SUHFLR GDGR \ HO FRVWR GH GLFKD SURGXFFLyQ F}+t},� (O H[FHGHQWH GHO SURGXFWRU HQ OD ]RQDDJURHFROyJLFD } HVWi GDGR SRU�

HS} @ st} � ] t}

3
FP}+�}> �},g�} ���

GRQGH �}� HV XQD YDULDEOH GH LQWHJUDFLyQ \ �}� FRPR VH PHQFLRQy DQWHULRUPHQWH� UHSUHVHQWD
OD UHJXODFLyQ DPELHQWDO DSOLFDGD HQ OD ]RQD }�
D (O HVWXGLR VLJXH ORV VXSXHVWRV GH FRPSHWHQFLD SHUIHFWD LQLFLDOPHQWH VHxDODGRV SRU 6XQGLQJ �������

��
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(O FDPELR HQ HO ELHQHVWDU �gZ � GHULYDGR GH XQD SROtWLFD GH UHJXODFLyQ GH SODJXLFLGDV
HV REWHQLGR DJUHJDQGR ORV LPSDFWRV TXH OD UHJXODFLyQ �VXVWLWXFLyQ�FDQFHODFLyQ GH SODJXLFL�
GDV� SURGXFH HQ HO H[FHGHQWH GHO FRQVXPLGRU \ HQ HO H[FHGHQWH GH ORV SURGXFWRUHV SDUD ODV
GLIHUHQWHV ]RQDV DJURHFROyJLFDV FRQVLGHUDGDV �6XQGLQJ ������ (VSHFt¿FDPHQWH�

gZ @ gHF .
}[

}@4
gHS} @ � }[

}@4

CFP}+t}> �},
C�}

t} ���

'H HVWD IRUPD� HO FDPELR HQ HO ELHQHVWDU �EUXWR� HV LJXDO D OD VXPD SRQGHUDGD GH ORV
FDPELRV HQ ORV FRVWRV PDUJLQDOHV GH SURGXFFLyQ SRU ]RQD� RFDVLRQDGRV SRU OD UHJXODFLyQ
DPELHQWDO� GRQGH ODV SRQGHUDFLRQHV HVWiQ GDGDV SRU HO QLYHO GH SURGXFFLyQ TXH SUHYDOHFtD HQ
OD VLWXDFLyQ SUHYLD D OD UHJXODFLyQ�

,,��� ,PSDFWR HQ %LHQHVWDU GH 5HJXODFLyQ DO XVR GH 3ODJXLFLGDV� 0RGHOR SDUD $QiOLVLV
(PStULFR

/D LQIRUPDFLyQ WtSLFD GLVSRQLEOH SDUD OD UHDOL]DFLyQ GH LQYHVWLJDFLRQHV HPStULFDV UHIHUHQWHV
DO LPSDFWR HFRQyPLFR GH XQD UHJXODFLyQ GH SODJXLFLGDV FRQVLVWH HQ FRVWRV GH SURGXFFLyQ SRU
KHFWiUHD \ QLYHOHV GH UHQGLPLHQWR SRU KHFWiUHD�� (Q EDVH D OD GLVSRQLELOLGDG GH GLFKD LQIRU�
PDFLyQ� HO DQiOLVLV HPStULFR UHVSHFWR GHO LPSDFWR HQ WpUPLQRV GH FRVWRV HQ ELHQHVWDU FDXVDGRV
SRU OD LPSOHPHQWDFLyQ GH XQD UHJXODFLyQ GH SODJXLFLGDV DJUtFRODV� SXHGH VHU GHVDUUROODGR PH�
GLDQWH HO DQiOLVLV GH ORV FDPELRV TXH JHQHUD OD LPSOHPHQWDFLyQ GH XQD SROtWLFD GH UHJXODFLyQ
GH SODJXLFLGDV HVSHFt¿FD VREUH FRVWRV \�R UHQGLPLHQWRV�

&RQVLGHUH OD VLWXDFLyQ DQWHV GH OD LPSOHPHQWDFLyQ GH XQD SROtWLFD GH UHJXODFLyQ GH SODJXL�
FLGDV� 6HDQ F} \ \} � UHVSHFWLYDPHQWH� HO FRVWR GH SURGXFFLyQ SRU KHFWiUHD \ HO UHQGLPLHQWR
SRU KHFWiUHD SDUD XQ FXOWLYR HVSHFt¿FR HQ OD ]RQD DJURHFROyJLFD }�� (Q GLFKD VLWXDFLyQ�
HO FRVWR PHGLR GH SURGXFFLyQ GH XQ FXOWLYR HVSHFt¿FR HQ OD ]RQD }+FPh},� HVWi GDGR SRU
FPh} @ +F}@\},� $GLFLRQDOPHQWH� GH¿QLPRV F} . gF} \ \} . g\} � UHVSHFWLYDPHQWH�
FRPR HO FRVWR SRU KHFWiUHD \ HO UHQGLPLHQWR SRU KHFWiUHD TXH VH YHUL¿FD GHVSXpV GH OD LP�
SOHPHQWDFLyQ GH XQD UHJXODFLyQ GH SODJXLFLGDV� (QWRQFHV� HO LPSDFWR GH OD SROtWLFD PHGLGR D
WUDYpV GHO FDPELR HQ HO FRVWR PHGLR SXHGH GHQRWDUVH GH OD VLJXLHQWH IRUPD�

^+F} . gF},@+\} . g\},`� ^F}@\}` @ ^\}+F} . gF},�F}+\} . g\},`@^\}+\}g\},` ���
S 'LFKD LQIRUPDFLyQ SXHGH VHU REWHQLGD D SDUWLU GH SUHVXSXHVWRV GH FXOWLYRV� HVWLPDFLRQHV GH H[SHUWRV� HVWLPD�
FLRQHV GH FHQWURV GH LQYHVWLJDFLyQ \� HYHQWXDOPHQWH� GHVGH DJHQFLDV JXEHUQDPHQWDOHV�
. (O UHQGLPLHQWR SRU KHFWiUHD VH UH¿HUH DO QLYHO GH SURGXFFLyQ �H[SUHVDGR HQ XQLGDGHV ItVLFDV GH SURGXFWR SRU
SHUtRGR� TXH HV JHQHUDGR SRU KHFWiUHD XWLOL]DGD� (VWD HV SRU WDQWR XQD PHGLGD GH SURGXFWLYLGDG ItVLFD PHGLD GH OD
WLHUUD�

��



(VWLPDFLRQ GH &RVWRV HQ %LHQHVWDU GH����&XHYDV 9�� &KiYH]� &�

$VXPLHQGR TXH HO FRVWR PHGLR+FPh}, HV LJXDO DO FRVWR PDUJLQDO +FP}, DO QLYHO LQLFLDOGH SURGXFFLyQ� \ FRQVLGHUDQGR TXH OD SROtWLFD GH UHJXODFLyQ GH SODJXLFLGDV +�}, DIHFWD WDQWRD ORV FRVWRV GH SURGXFFLyQ FRPR D ORV UHQGLPLHQWRV SRU KHFWiUHD SDUD XQ FXOWLYR GDGR HQ
XQD GHWHUPLQDGD ]RQD� HV GHFLU� FPh}+�}, @ FP}+�}, @ ^F}+�},`@^\}+�},`� HQWRQFHV�HO LPSDFWR HQ ORV FRVWRV PDUJLQDOHV GH SURGXFFLyQ SRU ]RQD DJURHFROyJLFD� FDXVDGR SRU XQD
UHJXODFLyQ DPELHQWDO� SXHGH VHU DSUR[LPDGR HPStULFDPHQWH VLPSOL¿FDQGR OD HFXDFLyQ ���
SDUD REWHQHU�

^+F} . gF},@+\} . g\},`� ^F}@\}` @ ^s+g\}@\}, . gF}@\}`@^4� g\}@\}` ���

GRQGH s HV HO SUHFLR GHO SURGXFWR DJUtFROD �TXH VH DVXPH LJXDO DO FRVWR PHGLR GH SURGXFFLyQ��
g\}@\} GHQRWD OD UHGXFFLyQ SRUFHQWXDO HQ HO UHQGLPLHQWR SRU KHFWiUHD SRU ]RQD DJURHFROyJLFD
} SDUD XQ FXOWLYR GDGR� \} HV HO UHQGLPLHQWR GH GLFKR FXOWLYR HQ OD ]RQD}� gF} HV HO FDPELR
HQ ORV FRVWRV GH SURGXFFLyQ SRU KHFWiUHD GHO FXOWLYR HQ OD ]RQD }��

'H HVWD IRUPD� VH SXHGH DSUR[LPDU \ HYDOXDU HPStULFDPHQWH HO FDPELR HQ HO FRVWR HQ
ELHQHVWDU GH OD HFXDFLyQ ���� FRQ LQIRUPDFLyQ TXH HV UHODWLYDPHQWH IiFLO GH REWHQHU�

(O UHVXOWDGR HQ OD HFXDFLyQ ��� VXJLHUH TXH FXDQGR HO LPSDFWR GH XQD SROtWLFD DIHFWD WDQWR D
ORV FRVWRV GH SURGXFFLyQ FRPR DO UHQGLPLHQWR GHO SURGXFWR DJUtFROD� HO HIHFWR H[�SRVW GH pVWD
HV LJXDO DO YDORU GHO FDPELR SRUFHQWXDO HQ HO UHQGLPLHQWR+sg\}@\},PiV HO FDPELR UHVSHFWLYR
HQ HO FRVWR GH SURGXFFLyQ SRU XQLGDG GH SURGXFWR +gF}@\},� FRUUHJLGR D VX YH] SRU XQ IDFWRUTXH GHSHQGH GHO LPSDFWR SRUFHQWXDO GH OD SROtWLFD VREUH ORV UHQGLPLHQWRV +4 � g\}@\},� (VLPSRUWDQWH QRWDU DTXt TXH� GH DFXHUGR D OD H[SUHVLyQ HQ OD HFXDFLyQ ���� HO LPSDFWR HQ FRVWRV
GH OD UHJXODFLyQ DPELHQWDO FRQVLGHUDGD HVWi GLUHFWDPHQWH UHODFLRQDGR D OD PDJQLWXG GH OD
UHGXFFLyQ GH UHQGLPLHQWRV� $GLFLRQDOPHQWH� VL OD SROtWLFD DIHFWD ~QLFDPHQWH D ORV FRVWRV GH
SURGXFFLyQ SRU KHFWiUHD SHUR QR D ORV UHQGLPLHQWRV SRU KHFWiUHD +g\}@\} @ 3,� HQWRQFHV HO
LPSDFWR H[�SRVW GH OD UHJXODFLyQ VREUH HO FRVWR PDUJLQDO GH SURGXFFLyQ HVWi GDGR SRU gF}@\}�HV GHFLU� GLFKR LPSDFWR HV LJXDO DO FDPELR HQ HO FRVWR GH SURGXFFLyQ SRU XQLGDG GH SURGXFWR
DJUtFROD�

,,,� $3/,&$&,Ï1 $ /$ &8(1&$ '(/ 5Ë2 &+,//È1
(Q HVWD VHFFLyQ VH SUHVHQWD XQD DSOLFDFLyQ GHO PRGHOR UHYLVDGR HQ OD VHFFLyQ �� (O REMHWLYR HV
HVWLPDU ORV LPSDFWRV HQ ELHQHVWDU FRPR UHVXOWDGR GH GLYHUVDV UHJXODFLRQHV KLSRWpWLFDV DO XVR
GH SODJXLFLGDV HQ OD &XHQFD +LGURJUi¿FD GHO 5tR &KLOOiQ �&5&K�� (Q SULPHU OXJDU VH SUHVHQWD
ORV GDWRV \ IXHQWHV GH LQIRUPDFLyQ XWLOL]DGRV HQ HO DQiOLVLV HPStULFR� (Q VHJXQGR OXJDU VH
H (O UHVXOWDGR HQ ��� KD VLGR FLWDGR HQ WUDEDMRV SUHYLRV� 9HU SRU HMHPSOR� /LFKWHQEHUJ HW DO ������� \ 6XQGLQJ������� (V LQWHUHVDQWH GHVWDFDU TXH OD OLWHUDWXUD SUHYLD HQ TXH VH KD XWLOL]DGR HVWH UHVXOWDGR QR VH GLVFXWH HO IXQGD�
PHQWR QL OD UHOHYDQFLD GHO VXSXHVWR GH FRVWRV PHGLR LJXDO DO FRVWR PDUJLQDO� VLQ HPEDUJR� HV SRVLEOH DVRFLDU pVWH DO
VXSXHVWR GH UHQGLPLHQWRV FRQVWDQWHV D HVFDOD HQ OD SURGXFFLyQ DJUtFROD�

��
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LGHQWL¿FD ODV SROtWLFDV GH UHJXODFLyQ GH SODJXLFLGDV FRQVLGHUDGDV HQ HO DQiOLVLV� )LQDOPHQWH�
VH SUHVHQWD \ GLVFXWH ORV UHVXOWDGRV GH OD HVWLPDFLyQ GHO FRVWR HQ WpUPLQRV GH ELHQHVWDU GH ODV
SROtWLFDV FRQVLGHUDGDV� DVt FRPR XQ DQiOLVLV GH LPSDFWR GLVWULEXWLYR GH WDOHV SROtWLFDV VREUH
ORV SURGXFWRUHV DIHFWDGRV�
,,,�� 'DWRV \ )XHQWHV GH ,QIRUPDFLyQ
(O HVWXGLR HPStULFR XWLOL]D LQIRUPDFLyQ D QLYHO GH SURGXFWRUHV LQGLYLGXDOHV� 'LFKD LQIRUPD�
FLyQ IXH REWHQLGD D SDUWLU GHO 9, &HQVR 1DFLRQDO $JURSHFXDULR �,1( ������ $GLFLRQDOPHQWH�
VH XWLOL]D WDPELpQ LQIRUPDFLyQ SURYHQLHQWH GH HQFXHVWDV GLUHFWDV D SURGXFWRUHV� HQWUHYLVWDV D
H[SHUWRV DJUtFRODV \ RWUD SURYHQLHQWH GHO DQiOLVLV GH IXHQWHV VHFXQGDULDV� (O 9, &HQVR 1D�
FLRQDO $JURSHFXDULR FRQWLHQH D QLYHO GH SURGXFWRU LQGLYLGXDO� \ SDUD FDGD XQR GH ORV SULQ�
FLSDOHV FXOWLYRV DJUtFRODV� LQIRUPDFLyQ UHIHULGD D OD VXSHU¿FLH WRWDO VHPEUDGD SDUD ULHJR \
VHFDQR� DVt FRPR WDPELpQ UHVSHFWR DO QLYHO GH SURGXFFLyQ SRU ]RQD SDUD FDGD FXOWLYR +t},� (OFDPELR HQ ORV FRVWRV GH SURGXFFLyQ GHULYDGR GH SROtWLFDV GH UHJXODFLyQ GH SODJXLFLGDV HQ OD
]RQD }� +gF},> IXH REWHQLGR FRPR OD GLIHUHQFLD HQWUH HO FRVWR GH SURGXFFLyQ SRU KHFWiUHD DO
XWLOL]DU XQ SODJXLFLGD DOWHUQDWLYR �FRQ UHJXODFLyQ� \ HO FRVWR GH XWLOL]DU HO SODJXLFLGD DFWXDO
�VLQ UHJXODFLyQ�� HV GHFLU�

gF} @ +jdow } � ddow },� +jdfw } � ddfw }, ���

GRQGH jdow } UHSUHVHQWD HO SUHFLR SRU XQLGDG GH GRVLV GHO SODJXLFLGD R DJURWy[LFR D VHU XWLOL]DGRFRPR DOWHUQDWLYD SRU HO SURGXFWRU� jdfw } HV HO SUHFLR SRU XQLGDG GH GRVLV GHO SODJXLFLGD R
DJURWy[LFR XWLOL]DGR DFWXDOPHQWH SRU HO SURGXFWRU� ddow } UHSUHVHQWD OD GRVLV GH DJURWy� [LFR
DOWHUQDWLYR SRU KHFWiUHD� \ ddfw } GHQRWD OD GRVLV GH DJUR Wy[LFR SRU KHFWiUHD R SODJXLFLGD
XWLOL]DGR DFWXDOPHQWH SDUD FDGD ]RQD DJURHFROyJLFD }� UHVSHFWLYDPHQWH�

/RV SUHFLRV GH ORV SURGXFWRV H LQVXPRV IXHURQ REWHQLGRV D SDUWLU GH LQIRUPDFLyQ SURYLVWD
SRU OD 2¿FLQD GH (VWXGLRV \ 3ROtWLFDV $JUDULDV �2'(3$ ����� \ PHGLDQWH HQWUHYLVWDV GLUHFWDV
D YHQGHGRUHV GH SODJXLFLGDV GH OD FLXGDG GH &KLOOiQ� $GLFLRQDOPHQWH� OD LQIRUPDFLyQ GH
UHQGLPLHQWRV SURPHGLR SRU ]RQD +\}, IXH REWHQLGD D WUDYpV GH FiOFXORV SURSLRV HQ EDVH D
LQIRUPDFLyQ SURYLVWD SRU HO 9, &HQVR $JUtFROD�

(O FDPELR HQ UHQGLPLHQWR GH ORV FXOWLYRV DIHFWDGRV FRPR UHVXOWDGR GH OD LPSOHPHQWDFLyQ
GH SROtWLFDV GH UHJXODFLyQ GH DJURWy[LFRV +g\}@\}, IXH REWHQLGR D WUDYpV GH FRQVXOWDV D H[�
SHUWRV \ SURGXFWRUHV DJUtFRODV� &RQ GLFKR REMHWLYR VH UHDOL]y XQD VHULH GH HQWUHYLVWDV HV�
WUXFWXUDGDV D LQYHVWLJDGRUHV GHO ,QVWLWXWR 1DFLRQDO GH ,QYHVWLJDFLRQHV $JUtFRODV �,1,$�� LQJH�
QLHURV DJUyQRPRV UHODFLRQDGRV D QHJRFLRV GH YHQWD GH SODJXLFLGDV� SURGXFWRUHV \ SURIHVRUHV
XQLYHUVLWDULRV UHODFLRQDGRV DO WHPD DJULFROD GH OD FLXGDG GH &KLOOiQ� (Q SULPHU OXJDU VH FRQ�
VXOWy D H[SHUWRV GHO ,1,$ VREUH ODV DOWHUQDWLYDV WpFQLFDV GLVSRQLEOHV DO XVR GH DJURWy[LFRV
DFWXDOHV� GHVSXpV VH SURFHGLy D HODERUDU XQ IRUPDWR GH FXHVWLRQDULR VHxDODQGR ODV DOWHUQDWL�
YDV SDUD FDGD FXOWLYR \ ]RQD DJURHFROyJLFD REWHQLGDV SUHYLDPHQWH� 3DUD FDGD DOWHUQDWLYD \

��



(VWLPDFLRQ GH &RVWRV HQ %LHQHVWDU GH����&XHYDV 9�� &KiYH]� &�

]RQD DJURHFROyJLFD� VH LQYHVWLJy OD GRVLV GH SODJXLFLGD DOWHUQDWLYR \ DFWXDO� DVt FRPR HO LP�
SDFWR R FDPELR TXH WHQGUtD OD VXVWLWXFLyQ \�R FDQFHODFLyQ GH ORV SODJXLFLGDV UHJXODGRV HQ ORV
UHQGLPLHQWRV GHO FXOWLYR DJUtFROD��
,,,��� 7LSRV GH 3ROtWLFDV \ 6HOHFFLyQ GH 3ODJXLFLGDV D 5HJXODU
/DV UHJXODFLRQHV DJUtFRODV VLPXODGDV HQ HVWH HVWXGLR� HVWiQ HQIRFDGDV DO FRQWURO GH SODJXL�
FLGDV SRWHQFLDOPHQWH FRQWDPLQDQWHV GH IXHQWHV GH DJXDV VXEWHUUiQHDV \ VXSHU¿FLDOHV HQ XQD
FXHQFD DJUtFROD��� $GLFLRQDOPHQWH� VH FRQVLGHUy D DTXHOORV SODJXLFLGDV TXH SRU VX QLYHO GH
WR[LFLGDG UHSUHVHQWHQ XQ SHOLJUR SDUD OD VDOXG KXPDQD� /D SROtWLFD DPELHQWDO HVWi GLULJLGD DO
FRQWURO GH LQVXPRV �DJURTXtPLFRV�� QR REVWDQWH HO HIHFWR ¿QDO UHFDH HQ VLVWHPDV GH SURGXF�
FLyQ R FXOWLYRV� VLHQGR DIHFWDGRV ORV SURGXFWRUHV GH ODV FLQFR ]RQDV DJURHFROyJLFDV HQ TXH IXH
GLYLGLGD OD &5&K��� /D )LJXUD � PXHVWUD XQ PDSD TXH GHVFULEH OD XELFDFLyQ JHRJUi¿FD GHO
iUHD GH HVWXGLR�

/D GH¿QLFLyQ GH UHJXODFLRQHV DPELHQWDOHV VREUH HO XVR GH DJURTXtPLFRV FRQVLGHUD WUHV
IRUPDV HVSHFt¿FDV� D� VXVWLWXFLyQ GH SODJXLFLGDV LQGLYLGXDOHV� E� VXVWLWXFLyQ GH JUXSRV GH
SODJXLFLGDV \ F� UHVWULFFLyQ WRWDO DO XVR GH SODJXLFLGDV DJUtFRODV�

6REUH OD EDVH GH ORV FULWHULRV GH SHUVLVWHQFLD� FRH¿FLHQWH GH SDUWLFLyQ \ VROXELOLGDG HQ
DJXD� DVt FRPR OD FRQVXOWD D H[SHUWRV� IXHURQ VHOHFFLRQDGRV GRV JUXSRV GH SODJXLFLGDV SRWHQ�
FLDOHV GH FRQWDPLQDU IXHQWHV GH DJXD� ODV 7ULD]LQDV �DWUD]LQD \ VLPD]LQD� \ ODV 6XOIRQLOXUHDV
�PHWVXOIXURQ PHWLO��� � XWLOL]DGRV HQ VLVWHPDV GH SURGXFFLyQ GH ULHJR FRPR GH VHFDQR SDUD HO
FRQWURO GH PDOH]DV WDQWR HQ FXOWLYRV DQXDOHV FRPR SHUPDQHQWHV�

$GLFLRQDOPHQWH� FRQVLGHUDQGR HO QLYHO GH WR[LFLGDG DJXGD� VH VHOHFFLRQy HO JUXSR GH ORV
%LSLULGLORV �SDUDTXDW�� XWLOL]DGR SDUD FRPEDWLU PDOH]DV DQXDOHV �GH KRMD DQFKD \ JUDPtQHDV�
HQ VLVWHPDV GH SURGXFFLyQ GH ULHJR HQ SODQWDFLRQHV IUXWtFRODV��� /RV SODJXLFLGDV XWLOL]DGRV
b 6H HQWUHYLVWy XQ WRWDO GH RFKR H[SHUWRV� DGHPiV GHO DQiOLVLV GH OD LQIRUPDFLyQ REWHQLGD D SDUWLU GH HQFXHVWDV
DSOLFDGDV D ��� SURGXFWRUHV DJUtFRODV GH OD &XHQFD +LGURJUi¿FD GHO 5tR &KLOOiQ� 'LFKD HQFXHVWD \ HVWH WUDEDMR GH
LQYHVWLJDFLyQ IRUPy SDUWH GH XQ SUR\HFWR PD\RU OOHYDGR D FDER SRU HO &HQWUR GH )RUPDFLyQ HQ &LHQFLDV $PELHQWDOHV
(XURSD /DWLQRDPpULFD �(8/$ � &KLOH� GH OD 8QLYHUVLGDG GH &RQFHSFLyQ \ HO 6HUYLFLR $JUtFROD *DQDGHUR �6$*��WLWXODGR ³'HVDUUROOR GH XQD 0HWRGRORJtD SDUD OD (YDOXDFLyQ \ 0LWLJDFLyQ GH OD &RQWDPLQDFLyQ GH $JXDV \ 6XHORV�
$SOLFDFLyQ D OD &XHQFD GHO 5tR &KLOOiQ´� (QWUH ORV SURGXFWRV TXH KD JHQHUDGR GLFKR SUR\HFWR VH WLHQH OD HMHFXFLyQ GH
XQ VHPLQDULR VREUH OD &RQWDPLQDFLyQ GH $JXDV \ 6XHORV GH OD &XHQFD GHO 5tR &KLOOiQ� DGHPiV GH LQIRUPHV WULPHV�
WUDOHV HODERUDGRV SRU ORV JUXSRV SDUWLFLSDQWHV� 3DUD PD\RU LQIRUPDFLyQ FRQVXOWDU� KWWS���ZZZ�XGHF�FO�aSUR\HVDJ RELHQ KWWS���ZZZ�HXOD�FO�
�f (Q WpUPLQRV JHQHUDOHV� ORV IDFWRUHV PiV LPSRUWDQWHV TXH GHWHUPLQDQ TXH XQ SODJXLFLGD SXHGD FRQWDPLQDU ODVDJXDV VXSHU¿FLDOHV R VXEWHUUiQHDV VRQ WUHV� OD SHUVLVWHQFLD� HO FRH¿FLHQWH GH SDUWLFLyQ �.RF� \ OD VROXELOLGDG HQ DJXD�
�*RVV 	 :DXFKRSH� FLWDGR SRU +XDQJ HW DO� ����� 9DQ ������
�� /DV ]RQDV DJURHFROyJLFDV GH OD &XHQFD +LGURJUi¿FD GHO 5tR &KLOOiQ IXHURQ GH¿QLGDV H LGHQWL¿FDGDV SRU OD8QLGDG GH ,QYHVWLJDFLyQ GH 8VR GHO 6XHOR GHO &HQWUR GH )RUPDFLyQ HQ &LHQFLDV $PELHQWDOHV (XURSD /DWLQRDPpULFD
�(8/$ � &KLOH� GH OD 8QLYHUVLGDG GH &RQFHSFLyQ� HVWDV ]RQDV IXHURQ� 1RUWH �,,�� (VWH �9�� 2HVWH �,�� 6XU� �,9� \
6XU� �,,,�� OD GH¿QLFLyQ GH ODV ]RQDV VH UHDOL]y FRQ EDVH D LQIRUPDFLyQ GH OD FREHUWXUD WHPiWLFD GH OD UHG KtGULFD� VHULH
GH XVR GHO VXHOR� FXUYDV GH QLYHO� iUHD GH ULHJR \ XVR GHO VXHOR� �$]yFDU \ $JXD\R ������
�2 $EUHYLDGR HQ OR VXFHVLYR FRPR 0�PHWLO�
�� (O SDUDTXDW SHUWHQHFH GH DFXHUGR D VX QLYHO GH WR[LFLGDG DJXGR D OD FDWHJRUtD ,, �DOWDPHQWH Wy[LFR� \ DFWXDOPHQWH
HV XQ KHUELFLGD UHVWULQJLGR SRU HO 6HUYLFLR $JUtFROD *DQDGHUR �6$*�� (VWH SODJXLFLGD HV FRQVLGHUDGR SHOLJURVR SDUD
ODV SHUVRQDV TXH OR PDQLSXODQ �PH]FODGRUHV� FDUJDGRUHV \ DSOLFDGRUHV��

��
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DFWXDOPHQWH� DVt FRPR ODV DOWHUQDWLYDV GH FRQWURO� HO VLVWHPD SURGXFWLYR HQ HO FXDO HV XWLOL]DGR�
DVt FRPR HO FDPELR HQ UHQGLPLHQWR SRU WLSR GH SROtWLFD \ HO FDPELR HQ FRVWRV VH SUHVHQWDQ HQ
HO &XDGUR 1r��

),*85$ 1r�
8%,&$&,Ï1 *(2*5È),&$ '( /$ &8(1&$ '(/ 5Ë2 &+,//È1 < /$6

=21$6 +202*e1($6 '( (678',2�

$ %

&

$ %

&

)XHQWH� 8QLGDG GH ,QYHVWLJDFLyQ GH XVR GHO VXHOR GHO &HQWUR GH )RUPDFLyQ HQ &LHQFLDV $PELHQWDOHV� (XURSD
/DWLQRDPHULFD �(8/$�&KLOH�� �����

$� 3DtV� &KLOH
%� 5HJLyQ� 9,,, �%tR�%tR�
&� &XHQFD� &XHQFD +LGURJUi¿FD GHO 5tR &KLOOiQ
1RWD� (VWH PDSD WLHQH FRPR ~QLFR SURSyVLWR LOXVWUDU DO OHFWRU UHVSHFWR GHO iUHD GH HVWXGLR GH FDVR�
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&DPELR�HQ�FRVWRV�
�0LOHV���KD��F

)XHQWH� (ODERUDFLyQ FRQ EDVH D FRQVXOWD D H[SHUWRV H LQIRUPDFLyQ GLUHFWD�
D 1� 1RUWH� 2� 2HVWH� 6�� 6XU�� (� (VWH� 6�� 6XU��
E 5HGXFFLyQ HQ UHQGLPLHQWR SRU WLSR GH SROtWLFDV� ��� VXVWLWXFLyQ LQGLYLGXDO� ��� VXVWLWXFLyQ GH JUXSRV \ ���
FDQFHODFLyQ GH SODJXLFLGDV XWLOL]DGRV DFWXDOPHQWH� (O FDPELR HQ UHQGLPLHQWR �g\} �\}� IXH REWHQLGR D WUDYpV
GH OD FRQVXOWD D H[SHUWRV DJUtFRODV HQ OD ]RQD GH HVWXGLR�
F(O FDPELR HQ ORV FRVWRV GH SURGXFFLyQ GHELGR D UHJXODFLyQ GH SODJXLFLGDV �gF}� IXH REWHQLGR GH OD GLIH�
UHQFLD HQWUH HO FRVWR GH SURGXFFLyQ SRU KHFWiUHD DVRFLDGR DO SODJXLFLGD DOWHUQDWLYR �FRQ UHJXODFLyQ� PHQRV HO
FRVWR GHO SODJXLFLGD DFWXDO �VLQ UHJXODFLyQ�� 3DUD ODV SROtWLFDV ��� \ ��� HO FDPELR UHSUHVHQWD XQ LQFUHPHQWR HQ
ORV FRVWRV� SDUD OD SROtWLFD ���� HQ FDPELR� UHSUHVHQWD XQ DKRUUR HQ FRVWRV�
G/D SROtWLFD GH VXVWLWXFLyQ GH JUXSRV FRQVLGHUD OD VXVWLWXFLyQ GH SODJXLFLGDV GHO JUXSR TXtPLFR GH ODV 7ULD�
]LQDV� (VWR LQFOX\H OD VXVWLWXFLyQ GH DWUD]LQD SRU 0FSD �6DO GLPHWOLODPLQD� PiV GLFDPED HQ OD SURGXFFLyQ GH
PDt]� \ OD VXVWLWXFLyQ GH VLPD]LQD \ SDUDTXDW SRU QDSURSDPLGD HQ OD SURGXFFLyQ GH IUDPEXHVD \ PDQ]DQR�
H (O 0FSD �VDO GLPHWOLODPLQD� GHO JUXSR GH ORV IHQy[LGRV� HV XQ KHUELFLGD KRUPRQDO TXH HQ DSOLFDFLyQ SRVWH�
PHUJHQWH FRQWUROD HQ IRUPD H¿FLHQWH \ VHOHFWLYD ODV PDOH]DV GH KRMD HQ FXOWLYRV GH FHUHDOHV� PDt]� \ iUHDV QR
DJUtFRODV� 3DUD PD\RU GHWDOOH VREUH pVWH \ GHPiV SODJXLFLGDV FRQVXOWDU HO 0DQXDO GH 8VR GH 3URGXFWRV )LWRVD�
QLWDULRV GH OD $VRFLDFLyQ 1DFLRQDO GH )DEULFDQWHV H ,PSRUWDGRUHV GH 3URGXFWRV )LWRVDQLWDULRV $JUtFRODV $�*���
�����

�e $�*�� $VRFLDFLyQ *UHPLDO�

��
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'H DFXHUGR D ORV UHVXOWDGRV GH ODV HQWUHYLVWDV D H[SHUWRV� ODV GRVLV UHFRPHQGDGDV UHVSHFWR
GHO XVR GH SODJXLFLGDV DOWHUQDWLYRV �FRQ UHJXODFLyQ� \ DFWXDOPHQWH XWLOL]DGRV �VLQ UHJXODFLyQ�
VRQ KRPRJpQHDV DO LQWHULRU \ HQWUH FDGD ]RQD DJURHFROyJLFD� \ VyOR YDUtDQ SRU VLVWHPD SUR�
GXFWLYR DIHFWDGR� $GLFLRQDOPHQWH� OD SROtWLFD GH FDQFHODFLyQ WLHQH XQ LPSDFWR HQ OD UHGXFFLyQ
GHO UHQGLPLHQWR \ XQ DKRUUR HQ FRVWRV �GDGR TXH \D QR VH XWLOL]DUDQ SODJXLFLGDV�� GLFKR DKRUUR
UHSUHVHQWD HO FRVWR DFWXDO �VLQ UHJXODFLyQ� GH XWLOL]DU HO SODJXLFLGD �YHU &XDGUR 1r�� ~OWLPD
FROXPQD��

(O Q~PHUR WRWDO GH SURGXFWRUHV DIHFWDGRV SRU UHJXODFLRQHV KLSRWpWLFDV GH SODJXLFLGDV HQ
OD &XHQFD GHO 5tR &KLOOiQ VH SUHVHQWD HQ HO &XDGUR 1r�� pVWH DOFDQ]D D XQ WRWDO GH ����
ORV FXDOHV VH GLVWULEX\HQ JHRJUi¿FDPHQWH HQ ODV FLQFR ]RQDV DJURHFROyJLFDV FRQVLGHUDGDV�
/D LQIRUPDFLyQ SURYLVWD HQ HO &XDGUR 1r� PXHVWUD TXH OD ]RQD QRUWH HV GRQGH VH HQFXHQWUD
HO PD\RU Q~PHUR GH SURGXFWRUHV DIHFWDGRV� LGHQWL¿FDGRV WDQWR HQ VLVWHPDV GH SURGXFFLyQ
DJUtFRODV FRPR HQ SODQWDFLRQHV GH IUXWDOHV� PLHQWUDV TXH OD ]RQD DJURHFROyJLFD FRQ PHQRU
Q~PHUR GH SURGXFWRUHV FRUUHVSRQGH D OD GHQRPLQDGD ]RQD HVWH GH OD &5&K� (Q WpUPLQRV
JHQHUDOHV SRGHPRV PHQFLRQDU TXH ODV ]RQDV PiV LPSRUWDQWHV SRU HO Q~PHUR GH DJHQWHV VRQ� OD
]RQD QRUWH� 6XU�� \ 6XU�� HQ ODV FXDOHV HQ FRQMXQWR VH ORFDOL]D PiV GHO ��� GH ORV SURGXFWRUHV
TXH SXHGHQ VHU SRWHQFLDOPHQWH DIHFWDGRV�
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&HEDGD7ULJR0DQ]DQR)UDPEXHVD0Dt]&HEDGD7ULJR
7RWDO
&5&K

6HFDQR5LHJR=RQD��
FXOWLYR

)XHQWH� (ODERUDFLyQ SURSLD HQ EDVH D ,1(� ����� 9, &HQVR 1DFLRQDO $JURSHFXDULR�

,,,��� &RVWRV HQ %LHQHVWDU
/DV HVWLPDFLRQHV GHO LPSDFWR HQ WpUPLQRV GH FRVWRV HQ ELHQHVWDU GHULYDGR GH ODV UHJXODFLRQHV
VREUH KHUELFLGDV VLPXODGDV HQ OD &5&K IXHURQ REWHQLGDV XWLOL]DQGR OD HFXDFLyQ ���� ORV GDWRV

��



(VWLPDFLRQ GH &RVWRV HQ %LHQHVWDU GH����&XHYDV 9�� &KiYH]� &�

GHO &XDGUR 1r�� H LQIRUPDFLyQ GH SUHFLRV SURYHQLHQWH GH OD 2¿FLQD GH (VWXGLRV \ 3ROtWLFDV
$JUDULDV �2'(3$��

/RV UHVXOWDGRV GH GLFKDV HVWLPDFLRQHV SRU WLSR GH SROtWLFD VH SUHVHQWDQ HQ HO &XDGUR 1r��
(Q WpUPLQRV JOREDOHV� XQD UHJXODFLyQ FRQVLVWHQWH HQ OD VXVWLWXFLyQ LQGLYLGXDO GH SODJXLFLGDV
HQ OD &5&K WLHQH XQ FRVWR HQ ELHQHVWDU GH ������ PLOORQHV �YHU &XDGUR 1r�� SULPHUD ¿OD�
~OWLPD FROXPQD�� (VSHFt¿FDPHQWH� QXHVWUDV HVWLPDFLRQHV LQGLFDQ TXH XQD SROtWLFD GH VXVWLWX�
FLyQ GH OD DWUD]LQD SRU 0FSD PiV GLFDPED HQ OD SURGXFFLyQ GH PDt] UHSUHVHQWD XQ FRVWR HQ
ELHQHVWDU GH ���� PLOORQHV� (O FRVWR HQ ELHQHVWDU GH LPSOHPHQWDU XQD SROtWLFD GH VXVWLWXFLyQ
LQGLYL� GXDO GHO P�PHWLO SRU GLFDPED SURGXFH XQ HIHFWR HQ HO VLVWHPD SURGXFWRU GH WULJR EDMR
ULHJR TXH DVFLHQGH D ������ PLOORQHV� PLHQWUDV TXH HQ VHFDQR HO LPSDFWR HQ ELHQHVWDU DOFDQ]D
ORV ������ PLOORQHV� (O LPSDFWR HQ ELHQHVWDU GH DSOLFDU XQD SROtWLFD GH VXVWLWXFLyQ GH P�PHWLO
SRU GLFDPED HQ OD SURGXFFLyQ GH FHEDGD EDMR FRQGLFLRQHV GH ULHJR DVFLHQGH D ���� PLOORQHV�
PLHQWUDV TXH HQ FRQGLFLRQHV GH VHFDQR� GLFKR LPSDFWR DVFLHQGH D ���� PLOORQHV� (Q WDQWR TXH
XQD SROtWLFD GH VXVWLWXFLyQ GHO SDUDTXDW PiV VLPD]LQD SRU JOXIRVLQDWR GH DPRQLR HQ SODQWD�
FLRQHV IUXWtFRODV GH IUDPEXHVD \ PDQ]DQR SUHVHQWD XQ FRVWR HQ ELHQHVWDU GH ����� \ �����
PLOORQHV GH SHVRV UHVSHFWLYDPHQWH�

(O LPSDFWR HQ ELHQHVWDU TXH WHQGUtD XQD SROtWLFD GH VXVWLWXFLyQ GHO JUXSR TXtPLFR GH ODV
7ULD]LQDV HQ OD &5&K� DVFHQGHUtD D ������ PLOORQHV GH SHVRV��� /RV SODJXLFLGDV TXH VH UHJ�
XODUtDQ EDMR HVWD SROtWLFD LQFOX\HQ OD DWUD]LQD VXVWLWX\pQGROD SRU OD FRPELQDFLyQ GH 0FSD
PiV GLFDPED HQ OD SURGXFFLyQ GH PDt] FRQ XQ FRVWR HQ ELHQHVWDU GH ���� PLOORQHV GH SH�
VRV� $GLFLRQDOPHQWH� EDMR HVWD SROtWLFD OD VLPD]LQD XWLOL]DGD HQ FRPELQDFLyQ FRQ SDUDTXDW VH
VXVWLWXLUtD SRU QDSURSDPLGD HQ OD SURGXFFLyQ GH IUDPEXHVD \PDQ]DQR� (O LPSDFWR HFRQyPLFR
SDUD ODV SODQWDFLRQHV GH IUDPEXHVD \ PDQ]DQR DVFLHQGH D ����� \ ����� PLOORQHV� UHVSHFWLYD�
PHQWH� YHU &XDGUR 1r�� VHJXQGD ¿OD�

)LQDOPHQWH� OD LPSOHPHQWDFLyQ GH XQD SROtWLFD GH UHVWULFFLyQ WRWDO �FDQFHODFLyQ� DO XVR
GH SODJXLFLGDV HQ OD &5&K WHQGUtD XQ FRVWR HQ ELHQHVWDU HVWLPDGR HQ ������� PLOORQHV� 'H
DFXHUGR D QXHVWUDV HVWLPDFLRQHV� PiV GH XQ ��� GH GLFKR FRVWR DIHFWDUtD OD SURGXFFLyQ GH
7ULJR LQFOX\HQGR OD SURGXFFLyQ WDQWR HQ VLVWHPDV GH VHFDQR FRPR GH ULHJR �YHU &XDGUR 1r��
WHUFHUD ¿OD��

(Q WpUPLQRV JHQHUDOHV� VH REVHUYD SRU XQ ODGR TXH HO PD\RU LPSDFWR HQ WpUPLQRV GH FRVWRV
HQ ELHQHVWDU GH OD LPSOHPHQWDFLyQ GH XQD UHJXODFLyQ GH SODJXLFLGDV HQ OD &5&K OR UHSUHVHQWD
OD UHJXODFLyQ GH ORV KHUELFLGDV P�PHWLO� SDUDTXDW \ VLPD]LQD HQ ORV VLVWHPDV GH SURGXFFLyQ
GH WULJR \ IUXWDOHV �IUDPEXHVD \ PDQ]DQR�� 3RU RWUR ODGR� ODV SROtWLFDV GH UHJXODFLyQ GHO P�
PHWLO \ OD DWUD]LQD TXH DIHFWDQ D OD SURGXFFLyQ GH FHEDGD \ PDt] UHVSHFWLYDPHQWH� VRQ ODV TXH
SUHVHQWDQ HO PHQRU FRVWR HQ WpUPLQRV GH ELHQHVWDU� HVWR VH H[SOLFD� SRU HO Q~PHUR UHGXFLGR GH
DJHQWHV UHJXODGRV TXH WLHQHQ HVWRV VLVWHPDV SURGXFWLYRV�

�D (O JUXSR GH SODJXLFLGDV GH ODV 7ULD]LQDV �DWUD]LQD \ VLPD]LQD� KD VLGR LGHQWL¿FDGR FRPR SRWHQFLDO FRQWDPLQDQWH
GH IXHQWHV GH DJXDV VXSHU¿FLDOHV \ VXEWHUUiQHDV �%iH] HW DO ������ (Q OD ]RQD GH HVWXGLR HVWRV SODJXLFLGDV VRQ
XWLOL]DGRV DPSOLDPHQWH SDUD HO FRQWURO GH PDOH]DV DQXDOHV \ SHUHQQHV HQ OD SURGXFFLyQ GH PDt] \ IUXWDOHV�
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����������������6XVWLWXFLyQ�GH�
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�������������������������������������&DQFHODFLyQ
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&5&K&HEDGD7ULJR0DQ]DQR)UDPEXHVD0Dt]&HEDGD7ULJR
7RWDO6HFDQR5LHJR=RQD��FXOWLYR

����������������6XVWLWXFLyQ�GH�
*UXSRV

��������������������������������6XVWLWXFLyQ�
LQGLYLGXDO

�������������������������������������&DQFHODFLyQ
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&5&K&HEDGD7ULJR0DQ]DQR)UDPEXHVD0Dt]&HEDGD7ULJR
7RWDO6HFDQR5LHJR=RQD��FXOWLYR

)XHQWH� (ODERUDFLyQ SURSLD HQ EDVH D LQIRUPDFLyQ GHO ,1( ������� LQIRUPDFLyQ GH 2'(3$� LQIRUPDFLyQ GL�
UHFWD \ FiOFXORV SURSLRV�
D(O YDORU EUXWR GH OD SURGXFFLyQ �9%3� VH UH¿HUH ~QLFDPHQWH DO YDORU GH OD SURGXFFLyQ GH ORV VLVWHPDV DIHF�
WDGRV \ IXH FDOFXODGR XWLOL]DQGR LQIRUPDFLyQ GH SURGXFFLyQ \ SUHFLRV SURYHQLHQWH GHO 9, &HQVR 1DFLRQDO
$JURSHFXDULR \ GH 2'(3$� UHVSHFWLYDPHQWH�

8QD HVWLPDFLyQ GHO LPSDFWR UHODWLYR GH ODV UHJXODFLRQHV GH SODJXLFLGDV VH PXHVWUD HQ HO
&XDGUR 1r�� 6H SUHVHQWD DOOt XQD HVWLPDFLyQ GH ORV FRVWRV HQ ELHQHVWDU FRPR SRUFHQWDMH GHO
YDORU EUXWR GH OD SURGXFFLyQ RFDVLRQDGR D SDUWLU GH ODV UHJXODFLRQHV GH SODJXLFLGDV FRQVLGH�
UDGDV�

(Q WpUPLQRV JHQHUDOHV� QXHVWUDV HVWLPDFLRQHV VXJLHUHQ TXH XQD SROtWLFD GH VXVWLWXFLyQ LQGL�
YLGXDO GH SODJXLFLGDV JHQHUD XQ FRVWR DSUR[LPDGR GH XQ ����� GHO YDORU EUXWR GH ORV VLVWHPDV
GH SURGXFFLyQ LQYROXFUDGRV� PLHQWUDV TXH OD VXVWLWXFLyQ GHO JUXSR TXtPLFR GH ODV 7ULD]LQDV
�DWUD]LQD \ VLPD]LQD� UHSUHVHQWD XQ ���� GHO YDORU WRWDO GH OD SURGXFFLyQ DJUtFROD HQ OD FXHQFD
\ XQD SROtWLFD GH FDQFHODFLyQ WRWDO GHO XVR GH SODJXLFLGDV DJUtFRODV HQ OD &5&K JHQHUD XQ FRVWR
DSUR[LPDGR GH ����� GHO YDORU EUXWR GH OD SURGXFFLyQ�

/RV UHVXOWDGRV GHO &XDGUR 1r� VXJLHUHQ TXH XQD SROtWLFD GH VXVWLWXFLyQ LQGLYLGXDO GH
SODJXLFLGDV �P�PHWLO SRU GLFDPED SDUD HO FDVR GH WULJR \ FHEDGD \ DWUD]LQD SRU 0FSD PiV
GLFDPED HQ PDt]�� JHQHUD XQ FRVWR HQ ELHQHVWDU TXH UHSUHVHQWD HQWUH XQ ����� \ XQ ���� �
GHO YDORU EUXWR GH SURGXFFLyQ� UHVSHFWLYDPHQWH�

��
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7RWDO
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&HEDGD7ULJR0DQ]DQR)UDPEXHVD0Dt]&HEDGD7ULJR

)XHQWH� (ODERUDFLyQ SURSLD HQ EDVH D LQIRUPDFLyQ GHO ,1( ������� LQIRUPDFLyQ GH 2'(3$� LQIRUPDFLyQ
GLUHFWD \ FiOFXORV SURSLRV�
D(O LPSDFWR SRUFHQWXDO KD VLGR FDOFXODGR GLYLGLHQGR HQ FDGD FDVR HO LPSDFWR HQ WpUPLQRV GH FRVWR HQ ELHQHVWDU
SRU HO YDORU EUXWR GH OD SURGXFFLyQ TXH VH UHSRUWD HQ HO &XDGUR 1r�� FXDUWD ¿OD�

(O LPSDFWR HFRQyPLFR GH LPSOHPHQWDU XQD SROtWLFD GH VXVWLWXFLyQ GHO P�PHWLO SRU GLFDPED
HQ FHUHDOHV �WULJR \ FHEDGD� EDMR FRQGLFLRQHV GH ULHJR SUHVHQWD XQ FRVWR HQ ELHQHVWDU HQWUH XQ
���� � \ ����� GHO YDORU EUXWR GH OD SURGXFFLyQ \� HQ FRQGLFLRQHV GH VHFDQR GH XQ ����� D XQ
����� �YHU &XDGUR 1r�� SULPHUD ¿OD�� (O FRVWR HQ ELHQHVWDU GH VXVWLWXLU HO PHWVXOIXURQ PHWLO
HV UHODWLYDPHQWH PiV DOWR HQ DTXHOODV ]RQDV DJURHFROyJLFDV GH VHFDQR� \D TXH FXHQWDQ FRQ XQ
Q~PHUR PD\RU GH SURGXFWRUHV \ VXSHU¿FLH DJUtFROD GH OD &5&K� (VSHFt¿FDPHQWH� OD VXSHU¿FLH
GH ODV ]RQDV DJURHFROyJLFDV TXH FRUUHVSRQGHQ D OD SURGXFFLyQ EDMR VHFDQR UHSUHVHQWD XQ
��� GH OD VXSHU¿FLH WRWDO GH OD ]RQD GH HVWXGLR� ORFDOL]iQGRVH DOOt HO ��� GH ORV SURGXFWRUHV
DIHFWDGRV�

(O FRVWR HQ ELHQHVWDU GH DSOLFDU XQD SROtWLFD GH VXVWLWXFLyQ GH KHUELFLGDV GHO JUXSR TXtPLFR
GH ODV 7ULD]LQDV �DWUD]LQD \ VLPD]LQD� SRU VXV SODJXLFLGDV DOWHUQDWLYRV 0FSD PiV GLFDPED HQ
HO FDVR GH PDt] \ QDSURSDPLGD HQ HO FDVR GH ORV IUXWDOHV ÀXFW~D HQWUH XQ ���� \ ���� � GHO
YDORU EUXWR GH OD SURGXFFLyQ GH ORV VLVWHPDV GH SURGXFFLyQ LQYROXFUDGRV� PDt]� IUDPEXHVD
\ PDQ]DQR �YHU VHJXQGD ¿OD� &XDGUR 1r��� (Q WpUPLQRV JHQHUDOHV� HVWD SROtWLFD UHSUHVHQWD
DSUR[LPDGDPHQWH XQ ���� GHO YDORU EUXWR GH SURGXFFLyQ GH GLFKRV VLVWHPDV SURGXFWLYRV�

,PSOHPHQWDU XQD SROtWLFD GH UHVWULFFLyQ WRWDO DO XVR GH KHUELFLGDV SHUWHQHFLHQWHV DO JUXSR
TXtPLFR GH ODV VXOIRQLOXUHDV �P�PHWLO XWLOL]DGR HQ WULJR \ FHEDGD� DIHFWDUtD HQWUH XQ �� \
����� GHO YDORU EUXWR GH OD SURGXFFLyQ DJUtFROD HQ OD &5&K� (O FRVWR HQ ELHQHVWDU GH XQD
FDQFHODFLyQ GHO XVR GH VLPD]LQD \ SDUDTXDW HQ ODV SODQWDFLRQHV IUXWtFRODV DOFDQ]D KDVWD XQ
����� GHO YDORU EUXWR GH OD SURGXFFLyQ� PLHQWUDV TXH XQD UHVWULFFLyQ GH OD DWUD]LQD HQ OD SUR�
GXFFLyQ GH PDt] JHQHUDUtD XQ LPSDFWR HQ ELHQHVWDU GH ����� GHO YDORU EUXWR GH OD SURGXFFLyQ
�YHU &XDGUR 1r�� WHUFHUD ¿OD��

��
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/RV FRVWRV WRWDOHV HQ WpUPLQRV GH ELHQHVWDU EUXWR GH OD LPSOHPHQWDFLyQ GH XQD UHJXODFLyQ
GH SODJXLFLGDV DJUtFRODV SRU ]RQDV DJURHFROyJLFDV LGHQWL¿FDGDV VH SUHVHQWDQ HQ HO &XDGUR
1r�� (Q HVWH FXDGUR VH REVHUYD TXH OD LPSOHPHQWDFLyQ GH SROtWLFDV DPELHQWDOHV TXH UHJXODQ
OD XWLOL]DFLyQ GH DJURWy[LFRV SURGXFH LPSDFWRV HQ ELHQHVWDU KHWHURJpQHRV SDUD ODV GLVWLQWDV
]RQDV DJURHFROyJLFDV LQYROXFUDGDV�

/DV ]RQDV GH PD\RU LPSDFWR HFRQyPLFR VRQ OD ]RQD QRUWH \ OD ]RQD VXU�� WDQWR SDUD OD
SROtWLFD GH VXVWLWXFLyQ LQGLYLGXDO FRPR SDUD OD GH FDQFHODFLyQ GH XVR GH DJURWy[LFRV� /D
]RQD HVWH \ RHVWH� HQ FDPELR VRQ ODV TXH SUHVHQWDQ PHQRUHV LPSDFWRV HQ WpUPLQRV GH FRVWRV
HQ ELHQHVWDU� 'DGD HVWD GLIHUHQFLD HQ UHODFLyQ D ORV LPSDFWRV HFRQyPLFRV HQ WpUPLQRV GH
FRVWRV HQ ELHQHVWDU REVHUYDGR HQWUH ]RQDV� HV LPSRUWDQWH LGHQWL¿FDU HO LPSDFWR GLVWULEXWLYR
TXH GLFKDV UHJXODFLRQHV DPELHQWDOHV WLHQHQ VREUH ORV DJHQWHV DIHFWDGRV� /RV UHVXOWDGRV GH
GLFKR DQiOLVLV VH UHSRUWDQ HQ OD VLJXLHQWH VHFFLyQ�

&8$'52 1r �
&26726 (1 %,(1(67$5 325 7,32 '( 32/Ë7,&$ < =21$ $*52(&2/Ï*,&$

(1 /$ &8(1&$ '(/ 5Ë2 &+,//$1 �0LOORQHV GH ��

����������������7RWDO
���������6XU���6��
��������6XU���6��
��������2HVWH��2�
������(VWH��(�

���������������1RUWH��1�
&DQFHODFLyQ6XVWLWXFLyQ�GH�*UXSRV6XVWLWXFLyQ�,QGLYLGXDO=RQDV

����������������7RWDO
���������6XU���6��
��������6XU���6��
��������2HVWH��2�
������(VWH��(�

���������������1RUWH��1�
&DQFHODFLyQ6XVWLWXFLyQ�GH�*UXSRV6XVWLWXFLyQ�,QGLYLGXDO=RQDV

)XHQWH� (ODERUDFLyQ SURSLD HQ EDVH D LQIRUPDFLyQ GHO ,1( ������� LQIRUPDFLyQ GH 2'(3$� LQIRUPDFLyQ
GLUHFWD \ FiOFXORV SURSLRV�

,,,��� ,PSDFWR 'LVWULEXWLYR GH 3ROtWLFDV
6H SUHVHQWD D FRQWLQXDFLyQ XQ DQiOLVLV GHO LPSDFWR GLVWULEXWLYR GH ODV SROtWLFDV GH UHJXODFLyQ
DO XVR GH SODJXLFLGDV VREUH OD SREODFLyQ GH SURGXFWRUHV DIHFWDGD� (O DQiOLVLV XWLOL]D HO &RH¿�
FLHQWH GH *LQL �FJ� FRPR LQGLFDGRU GH GHVLJXDOGDG��� $ FRQWLQXDFLyQ VH GHVFULEH HO LPSDFWR
�S (OFJ HV XQ FRFLHQWH GH iUHDV� TXH PLGH HO iUHD HQWUH OD FXUYD GH /RUHQ] \ OD OtQHD GH ��r FRPR IUDFFLyQ WRWDO GHO

��



(VWLPDFLRQ GH &RVWRV HQ %LHQHVWDU GH����&XHYDV 9�� &KiYH]� &�

GLVWULEXWLYR TXH ODV GLIHUHQWHV SROtWLFDV FRQVLGHUDGDV WLHQHQ VREUH ORV DJHQWHV DIHFWDGRV���
(Q HO &XDGUR 1r� VH SUHVHQWD HO &* SDUD ODV SROtWLFDV GH VXVWLWXFLyQ \ FDQFHODFLyQ GH

SODJXLFLGDV� 6H REVHUYD TXH SDUD DPEDV SROtWLFDV HO LPSDFWR GLVWULEXWLYR HV UHODWLYDPHQWH
VLPLODU�

'H HVWD IRUPD� HQ SULQFLSLR HV SRVLEOH D¿UPDU TXH SDUD HO FDVR GH HVWXGLR DQDOL]DGR HQ
HO SUHVHQWH DUWtFXOR� OD SROtWLFD GH FDQFHODFLyQ GH SODJXLFLGDV DJUtFRODV LQYROXFUD XQ LPSDFWR
GLVWULEXWLYR VLPLODU DO REVHUYDGR HQ HO FDVR GH XQD SROtWLFD GH VXVWLWXFLyQ LQGLYLGXDO GH SODJXL�
FLGDV�

&8$'52 1r �
&2(),&,(17( '( *,1, �FJ� 325 7,32 '( 32/Ë7,&$ < 6,67(0$

352'8&7,92 (1 /$ &8(1&$ '(/ 5Ë2 &+,//$1 �HQ ���

����������������������������6XVWLWXFLyQ�
LQGLYLGXDO

����������������������������&DQFHODFLyQ

&HEDGD7ULJR0DQ]DQR)UDPEXHVD0Dt]&HEDGD7ULJR
6HFDQR5LHJR3ROtWLFDV

����������������������������6XVWLWXFLyQ�
LQGLYLGXDO

����������������������������&DQFHODFLyQ

&HEDGD7ULJR0DQ]DQR)UDPEXHVD0Dt]&HEDGD7ULJR
6HFDQR5LHJR3ROtWLFDV

)XHQWH� (ODERUDFLyQ SURSLD HQ EDVH D LQIRUPDFLyQ GHO ,1( ������� LQIRUPDFLyQ GH 2'(3$� LQIRUPDFLyQ
GLUHFWD \ FiOFXORV SURSLRV�

/D FRPSDUDFLyQ GHO LPSDFWR GH OD SROtWLFD GH VXVWLWXFLyQ GH SODJXLFLGDV VHJ~Q VLVWHPD
SURGXFWLYR UHYHOD TXH OD SROtWLFD GH VXVWLWXFLyQ GH P�PHWLO HQ WULJR� HV PiV GHVLJXDO HQ WpU�
PLQRV GH OD GLVWULEXFLyQ GH ORV FRVWRV TXH pVWD LPSRQH SDUD SURGXFWRUHV GH FRQGLFLRQHV GH
ULHJR TXH SDUD SURGXFWRUHV GH VHFDQR� (Q HIHFWR� HQ HO SULPHU FDVR HO &RH¿FLHQWH GH *LQL HV�
WLPDGR DVFLHQGH D ����� PLHQWUDV TXH HQ HO VHJXQGR FDVR pVWH DOFDQ]D D ����� 'H DFXHUGR D
ORV UHVXOWDGRV REWHQLGRV HQ HO DQiOLVLV GH GHVLJXDOGDG \ TXH KDQ VLGR SURYLVWRV HQ HO &XDGUR
iUHD EDMR OD OtQHD GH ��r� (VWH FRH¿FLHQWH SXHGH YDULDU HQWUH � �SHUIHFWD LJXDOGDG� D � �SHUIHFWD GHVLJXDOGDG�� )RUPDO�
PHQWH� HO FiOFXOR GHOFJ� VH UHDOL]y PHGLDQWH OD VLJXLHQWH H[SUHVLyQ�FJ '

+ QS
l'�

�
2 dEn�EY �o n QS

l'�
dE�3N�EY �o

,
GRQGH� n HV OD IUHFXHQFLD UHODWLYD GH OD SREODFLyQ GH SURGXFWRUHV� Y UHSUHVHQWD OD IUHFXHQFLD UHODWLYD GHO FRVWR HQ
ELHQHVWDU� \N LQGLFD OD IUHFXHQFLD DFXPXODGD GH ORV SURGXFWRUHV�
�. (O DQiOLVLV GHO FJ \ OD &XUYD GH /RUHQ]� ~QLFDPHQWH QRV SHUPLWH FRPSDUDU ODV FRQFHQWUDFLRQHV GH XQD YDULD�
EOH SRU PXHVWUD R SREODFLyQ HVWXGLDGD� 'DGR TXH OD HVWLPDFLyQ GHO LPSDFWR HQ FRVWRV GH ELHQHVWDU SURYRFDGR SRU
OD SROtWLFD GH VXVWLWXFLyQ GH JUXSRV GH SODJXLFLGDV UHTXLHUH HVWLPDU ORV FRVWRV HQ ELHQHVWDU SRU FDGD XQR GH ORV
SODJXLFLGDV UHJXODGRV EDMR GLIHUHQWHV VLVWHPDV SURGXFWLYRV HQ ORV FXDOHV VH DSOLFD� OD DJUHJDFLyQ GH ORV GDWRV SDUDXQ DQiOLVLV GLVWULEXWLYR LPSOLFDUtD UHXQLU SURGXFWRUHV GH GLVWLQWDV FDWHJRUtDV \ QLYHOHV GH FRVWRV� DVt FRPR GLVWLQWDV
]RQDV DJURHFROyJLFDV� 'HELGR D HOOR� HO DQiOLVLV GLVWULEXWLYR FRQVLGHUD VyOR ODV SROtWLFDV GH VXVWLWXFLyQ LQGLYLGXDO \
FDQFHODFLyQ GH SODJXLFLGDV�

��
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1r�� HV SRVLEOH D¿UPDU TXH� HQ JHQHUDO� OD LPSOHPHQWDFLyQ GH XQD SROtWLFD GH XVR GH SODJXLFL�
GDV DJUtFRODV �VXVWLWXFLyQ \�R FDQFHODFLyQ� DIHFWDUi GH PDQHUD PiV GHVLJXDO D ORV SURGXFWRUHV
TXH GHVDUUROODQ DFWLYLGDGHV SURGXFWLYDV HQ DTXHOORV VLVWHPDV GH SURGXFFLyQ HVWDEOHFLGRV EDMR
FRQGLFLRQHV GH ULHJR TXH D DTXHOORV TXH WUDEDMDQ HQ FRQGLFLRQHV GH VHFDQR�

/RV UHVXOWDGRV GHO DQiOLVLV GH LPSDFWR GLVWULEXWLYR UHÀHMDQ HO QLYHO GH FRQFHQWUDFLyQ GH
OD VXSHU¿FLH DJUtFROD TXH H[LVWH HQ OD ]RQD GH HVWXGLR� (Q HIHFWR� REVHUYDPRV TXH H[LVWH
PD\RU FRQFHQWUDFLyQ GH WLHUUDV HQ ORV VLVWHPDV GH SURGXFFLyQ EDMR ULHJR FRPSDUDGRV FRQ ORV
GH VHFDQR� OR TXH PRWLYD XQ PD\RU QLYHO GH GHVLJXDOGDG HQ HO LPSDFWR GLVWULEXWLYR GH ODV
SROtWLFDV LPSOHPHQWDGDV HQ ORV SULPHURV VLVWHPDV�

&RQVLGHUDQGR ORV LPSDFWRV GLVWULEXWLYRV GLIHUHQFLDGRV DQWHV UHIHULGRV� HV LPSRUWDQWH PHQ�
FLRQDU DGHPiV TXH OD SURGXFFLyQ DJUtFROD FRQ ULHJR VH HQFXHQWUD DVRFLDGD D PD\RUHV QLYHOHV
GH FDSLWDOL]DFLyQ UHODWLYD GHQWUR GH OD H[SORWDFLyQ� OR TXH XVXDOPHQWH SHUPLWH XQD SURGXFFLyQ
PiV LQWHQVLYD� (Q FRQWUDVWH� ORV VLVWHPDV GH SURGXFFLyQ GH VHFDQR VH HQFXHQWUDQ DVRFLDGRV
SULQFLSDOPHQWH D DJULFXOWRUHV GH HVFDVRV UHFXUVRV� TXH SRVHHQ SUHGLRV GH SHTXHxD VXSHU¿FLH
\ GHGLFDGRV FDVL H[FOXVLYDPHQWH DO DXWRFRQVXPR�

(Q VtQWHVLV� ORV UHVXOWDGRV GHO DQiOLVLV GLVWULEXWLYR GH SROtWLFDV GH UHJXODFLyQ GH SODJXLFLGDV
DJUtFRODV VLPXODGDV HQ OD &5&K QRV VXJLHUHQ OD H[LVWHQFLD GH XQD DPSOLD YDULDFLyQ HQ FXDQWR
D FDOLGDG \ FDQWLGDG GH UHFXUVRV SURGXFWLYRV HQWUH VLVWHPDV GH SURGXFFLyQ� (Q HIHFWR� ORV
UHVXOWDGRV REWHQLGRV HQ HO DQiOLVLV GLVWULEXWLYR GH OD UHJXODFLyQ GH SODJXLFLGDV HQ WpUPLQRV GH
FRVWRV HQ ELHQHVWDU HVWiQ GHWHUPLQDGRV� DGHPiV GH OD GLVWULEXFLyQ GH SURSLHGDG GH OD WLHUUD�
SRU ORV FDPELRV HQ FRVWRV GH SURGXFFLyQ \ GLVPLQXFLyQ HQ UHQGLPLHQWRV DJUtFRODV� ORV FXDOHV
GHSHQGHQ HQ ~OWLPR WpUPLQR GH ODV FDUDFWHUtVWLFDV GH OD VXSHU¿FLH XWLOL]DGD�

,9� &21&/86,21(6
(VWH DUWtFXOR FXDQWL¿FD \ DQDOL]D HO FRVWR HQ ELHQHVWDU EUXWR VREUH OD &5&K� GHULYDGR GH
OD LPSOHPHQWDFLyQ GH SROtWLFDV KLSRWpWLFDV GH VXVWLWXFLyQ \ FDQFHODFLyQ DO XVR GH SODJXLFLGDV
SRWHQFLDOHV GH FRQWDPLQDU IXHQWHV GH DJXD� DVt FRPR SODJXLFLGDV TXH SRU VX QLYHO GH WR[LFLGDG
UHSUHVHQWHQ XQ SHOLJUR SDUD OD VDOXG KXPDQD� &RPR XQD FRQWULEXFLyQ DGLFLRQDO� VH FXDQWL¿FD \
DQDOL]D WDPELpQ DTXt HO LPSDFWR GLVWULEXWLYR TXH GLFKDV SROtWLFDV JHQHUDUtDQ VREUH ORV DJHQWHV
DIHFWDGRV�

(QWUH ORV SODJXLFLGDV FRQ PD\RU ULHVJR GH FRQWDPLQDU IXHQWHV GH DJXD� VH HQFXHQWUD HO
JUXSR GH ODV 7ULD]LQDV �DWUD]LQD \ VLPD]LQD�� DVt FRPR HO JUXSR GH ODV 6XOIRQLOXUHDV �P�
PHWLO�� (VWRV JUXSRV TXtPLFRV VH XWLOL]DQ SDUD HO FRPEDWH GH PDODV KLHUEDV� \ PXFKRV GH
HOORV VRQ DSOLFDGRV GLUHFWDPHQWH DO VXHOR� LQFUHPHQWDGR DVt HO ULHVJR GH FRQWDPLQDFLyQ� WDQWR
GH DJXDV VXSHU¿FLDOHV FRPR VXEWHUUiQHDV� &RQVLGHUDQGR HO GDxR TXH SXHGDQ FDXVDU D OD VDOXG
KXPDQD VH LGHQWL¿Fy WDPELpQ FRPR SODJXLFLGD D VHU UHJXODGR HO SDUDTXDW� pVWH HV XQ KHUELFLGD
SHUWHQHFLHQWH DO JUXSR GH ORV %LSLULGLORV� XWLOL]DGR HQ OD &5&K SDUD FRPEDWLU PDOH]DV DQXDOHV
�GH KRMD DQFKD \ JUDPtQHDV� HQ VLVWHPDV GH SURGXFFLyQ GH ULHJR HQ SODQWDFLRQHV IUXWtFRODV�

'H ODV WUHV SROtWLFDV GH UHJXODFLyQ DQDOL]DGDV� VH GHVWDFD TXH� OD VXVWLWXFLyQ LQGLYLGXDO GH
SODJXLFLGDV DJUtFRODV SRVHH XQ LPSDFWR HQ ELHQHVWDU EUXWR HTXLYDOHQWH D HQWUH XQ ����� \

��
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���� � GHO YDORU EUXWR GH OD SURGXFFLyQ GH FHUHDOHV �WULJR� FHEDGD \ PDt]�� XQD VXVWLWXFLyQ
GHO JUXSR GH ODV 7ULD]LQDV WLHQH XQ LPSDFWR HQ WpUPLQRV GH FRVWRV HQ ELHQHVWDU HTXLYDOHQWH
D XQ ���� \ ����� \� ¿QDOPHQWH� XQD SROtWLFD GH FDQFHODFLyQ GH XVR GH SODJXLFLGDV SUHVHQWD
XQ FRVWR HTXLYDOHQWH D ����� HO YDORU WRWDO GH OD SURGXFFLyQ� 'DGD OD VXSHU¿FLH \ Q~PHUR
GH SURGXFWRUHV LQYROXFUDGRV HQ HO VLVWHPD GH SURGXFFLyQ GH VHFDQR� HO LPSDFWR HFRQyPLFR
GH XQD UHJXODFLyQ GH SODJXLFLGDV HV PD\RU TXH HQ ODV ]RQDV GH ULHJR� &RQVLGHUDQGR TXH
GH DFXHUGR D QXHVWUDV HVWLPDFLRQHV� ORV LPSDFWRV HQ WpUPLQRV GH FRVWRV HQ ELHQHVWDU GH ODV
UHJXODFLRQHV DQDOL]DGDV VXSHUDQ HQ WRGRV ORV FDVRV HO QLYHO GH ��� GHO YDORU EUXWR GH OD
SURGXFFLyQ SDUD ORV VLVWHPDV SURGXFWLYRV DIHFWDGRV� FRQVLGHUDPRV TXH VHUtD GHVHDEOH HO TXH
GHFLVLRQHV UHVSHFWR GH SRVLEOHV UHJXODFLRQHV GH SODJXLFLGDV HQ OD ]RQD HVWXGLDGD LQFRUSRUDUDQ�
DGHPiV GH ORV LPSDFWRV HQ WpUPLQRV GH FRVWRV HQ ELHQHVWDU EUXWR� HVWLPDFLRQHV UHVSHFWR GH
EHQH¿FLRV DVRFLDGRV D WDOHV UHJXODFLRQHV�

(Q UHODFLyQ DO LPSDFWR GLVWULEXWLYR GH ODV SROtWLFDV GH UHJXODFLyQ FRQVLGHUDGDV� VH GHWHFWy
TXH HO QLYHO GH GHVLJXDOGDG HQ OD GLVWULEXFLyQ GH ORV FRVWRV HQ ELHQHVWDU HQWUH ORV SURGXFWRUHV
DIHFWDGRV SRU XQD SROtWLFD GH FDQFHODFLyQ GH SODJXLFLGDV HV UHODWLYDPHQWH VLPLODU D DTXHO
JHQHUDGR SRU XQD SROtWLFD GH VXVWLWXFLyQ LQGLYLGXDO GH SODJXLFLGDV�

&XDQGR VH FRPSDUD HO LPSDFWR GLVWULEXWLYR GH FDGD XQD GH ODV SROtWLFDV GH UHJXODFLyQ FRQ�
VLGHUDGDV� VH REVHUYD HQ OD PD\RUtD GH ORV FDVRV TXH DTXHOODV UHJXODFLRQHV GH SODJXLFLGDV
DJUtFRODV TXH DIHFWDQ D VLVWHPDV GH SURGXFFLyQ EDMR ULHJR UHVXOWDQ HQ FRVWRV HQ ELHQHVWDU TXH
VH GLVWULEX\HQ GH PDQHUD PiV GHVLJXDO TXH FXDQGR GLFKDV UHJXODFLRQHV VH DSOLFDQ D VLVWHPDV
EDMR VHFDQR� 8QD SRVLEOH H[SOLFDFLyQ GH HVWH UHVXOWDGR SXHGH VHU OD GLIHUHQFLD GH FDOLGDG GH
WLHUUDV TXH VH SUHVHQWDQ HQ DPERV VLVWHPDV SURGXFWLYRV� HVWR HV� WLHUUDV GH PHMRU FDOLGDG HQ
ORV VLVWHPDV GH SURGXFFLyQ EDMR ULHJR YHUVXV WLHUUDV GH PDOD FDOLGDG \ FRQ IXHUWHV SHQGLHQ�
WHV GH ORV VLVWHPDV GH SURGXFFLyQ EDMR VHFDQR� $GLFLRQDOPHQWH� \ GHELGR D TXH HO LPSDFWR
GH OD UHJXODFLyQ HVWi GLUHFWDPHQWH UHODFLRQDGR FRQ FDPELRV TXH pVWD SURGXFH HQ FRVWRV \�R
UHQGLPLHQWR� \ pVWH ~OWLPR VH HQFXHQWUD tQWLPDPHQWH UHODFLRQDGR FRQ ODV FRQGLFLRQHV ItVLFDV
\ VXSHU¿FLH GH FDGD ]RQD DIHFWDGD� ORV UHVXOWDGRV REWHQLGRV VXJLHUHQ TXH DTXHOORV VLVWHPDV
SURGXFWLYRV FRQ PD\RUHV UHQGLPLHQWRV \ VXSHU¿FLH DJUtFROD XWLOL]DGD VHUiQ ODV TXH SUHVHQ�
WHQ XQ PD\RU LPSDFWR GLVWULEXWLYR FRPR UHVXOWDGR GH OD LPSOHPHQWDFLyQ GH XQD SROtWLFD GH
UHJXODFLyQ DO XVR GH SODJXLFLGDV�

)LQDOPHQWH� OD PHWRGRORJtD XWLOL]DGD HQ HVWH HVWXGLR SXHGH VHU DSOLFDGD SDUD HO DQiOLVLV
HQ UHJXODFLRQHV DPELHQWDOHV VREUH FXOWLYRV DJUtFRODV� \ VHUYLU D ODV DJHQFLDV UHJXODGRUDV HQ
OD WRPD GH GHFLVLRQHV VREUH HO LPSDFWR HFRQyPLFR TXH WUDHUtD SDUD XQD ]RQD GHWHUPLQDGD OD
LPSOHPHQWDFLyQ GH XQD SROtWLFD GH VXVWLWXFLyQ \�R FDQFHODFLyQ GH SODJXLFLGDV� $VLPLVPR� HVWH
HVWXGLR SXHGH VHUYLU SDUD OD HYDOXDFLyQ \ HVWLPDFLyQ H[ DQWH GHO LPSDFWR GH QXHYDV SROtWLFDV
DPELHQWDOHV VREUH ORV FRVWRV GH VX FXPSOLPLHQWR� (Q JHQHUDO� OD FRQVLGHUDFLyQ GHO LPSDFWR
HQ ELHQHVWDU GH UHJXODFLRQHV TXH HVWiQ GHVWLQDGDV HQ ~OWLPR WpUPLQR D PHMRUDU OD FDOLGDG GHO
DPELHQWH \ UHGXFLU SRWHQFLDOHV GDxRV HQ VDOXG GH ODV SHUVRQDV SXHGH VHU ~WLO SDUD JXLDU OD
VHOHFFLyQ GH SROtWLFDV DGHFXDGDV� DFHOHUDU VX DGRSFLyQ� \ HYHQWXDOPHQWH� DQWLFLSDU PHGLGDV
GH PLWLJDFLyQ VREUH ORV VHFWRUHV PiV DIHFWDGRV�
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5()(5(1&,$6
$VRFLDFLyQ 1DFLRQDO GH )DEULFDQWHV H ,PSRUWDGRUHV GH 3URGXFWRV )LWRVDQLWDULRV $JUtFRODV

$�*� 0DQXDO GH 8VR GH 3URGXFWRV )LWRVDQLWDULRV� ����� 6DQWLDJR GH &KLOH�
$=Ï&$5 *� \ $*8$<2 0� ����� 8VR GHO 6XHOR HQ OD &XHQFD GHO 5tR &KLOOiQ� &HQWUR

(8/$�&KLOH� (Q� 'HVDUUROOR GH XQD 0HWRGRORJtD SDUD OD (YDOXDFLyQ \ 0LWLJDFLyQ GH OD
&RQWDPLQDFLyQ GH DJXDV \ VXHORV� $SOLFDFLyQ D OD FXHQFD GHO UtR &KLOOiQ� 'LVSRQLEOH HQ�
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