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'LHJR�%UR]�
)DFXOWDG� GH� &LHQFLDV� )RUHVWDOHV��
81D0�� &DOOH� %HUWRQL� ����� (OGRUDGR��
0LVLRQHV��$UJHQWLQD��&RQVHMR�1DFLRQDO�
GH� ,QYHVWLJDFLRQHV� &LHQWtILFDV� \�
7pFQLFDV� �&21,&(7��� %DKtD� %ODQFD�
%XHQRV� $LUHV�� $UJHQWLQD�� � (PDLO��
GLHJR�EUR]#XQV�HGX�DU

3DWULFLR�0DF�'RQDJK
)DFXOWDG� GH� &LHQFLDV� )RUHVWDOHV��
81D0�� &DOOH� %HUWRQL� ����� (OGRUDGR��
0LVLRQHV�� $UJHQWLQD�� (PDLO��
PGRQDJK#IDFIRU�XQDP�HGX�DU

-XOLR�$UFH
'HSDUWDPHQWR� GH� &LrQFLDV� )ORUHVWDLV��
8)35�� $Y�� 3URI�� /RWKiULR� 0HLVVQHU��
���� � &DPSXV� ,,,� -DUGLP� %RWkQLFR��
&XULWLED��%UDVLO��(PLDO��MDUFH#XISU�EU

3��<DSXUD
)DFXOWDG� GH� &LHQFLDV� $JUDULDV� \�
)RUHVWDOHV�� 81/3�� $YGD�� ��� \� ���� �
6�1���� /D� 3ODWD�� %XHQRV� $LUHV��
$UJHQWLQD�� (PDLO��
\SI#DJUR�XQOS�HGX�DU

'DQLHO�5RVVLW�
'LHJR�5RVVLW�
$QWRQHOOD�&DYDOOtQ
'HSDUWDPHQWR�GH�,QJHQLHUtD��816��
&RQVHMR� 1DFLRQDO� GH� ,QYHVWLJDFLRQHV�
&LHQWtILFDV� \� 7pFQLFDV� �&21,&(7���
%DKtD�%ODQFD�%V�$V��$UJHQWLQD��(PDLO��
GDQLHO�URVVLW#XQV�HGX�DU�GLHJR�URVVLW#
XQV�HGX�DU�
DQWRQHOOD�FDYDOOLQ#XQV�HGX�DU��

BBBBBB5(680(1

/D� ,QYHVWLJDFLyQ� GH�
2SHUDFLRQHV� �,2�� SUHVHQWD� ORV�
IXQGDPHQWRV� DGHFXDGRV� SDUD�
UHVROYHU� SUREOHPDV� GH�
RUJDQL]DFLRQHV� FRPSOHMDV�� VLHQGR�
XQ�VRSRUWH�TXH�FRQWULEX\H�D�OD�WRPD�
GHFLVLRQHV�TXH�FRQGXFHQ�D�XQ�ILQ�OR�
PiV� IDYRUDEOH� SRVLEOH� SDUD� HO�
VLVWHPD�� (O� VHFWRU� IRUHVWDO� VH�
FDUDFWHUL]D� SRU� OD� PXOWL�
GLPHQVLRQDOLGDG� GH� VXV� VLVWHPDV��
GHVGH�OD�JHVWLyQ�GH�ODV�PDVDV�KDVWD�
DVSHFWRV� GH� ORJtVWLFD� \�
DSURYHFKDPLHQWR� GH� ORV� UHFXUVRV�
IRUHVWDOHV��%DMR�HVWH�FRQWH[WR�OD�,2�
HV� HO� HQIRTXH� YHUViWLO� \� UREXVWR�
SDUD� DERUGDU� ORV� SUREOHPDV� GH�
GLFKRV� VLVWHPDV�� $� SDUWLU� GH� XQ�
DQiOLVLV�FRQWH[WXDO�VH�FRQFOX\H�TXH�
OD� ,2� HV� XQD� KHUUDPLHQWD� GH� JUDQ�
XWLOLGDG� SDUD� HO� LQJHQLHUR� IRUHVWDO��
OR� FXDO� IXQGDPHQWD� OD�
LQFRUSRUDFLyQ�GH�OD�DVLJQDWXUD�HQ�HO�
SODQ�GH�HVWXGLR�GH�OD�FDUUHUD���

3DODEUDV� &ODYH��
KHUUDPLHQWDV� GH� VRSRUWH� D� ODV�
GHFLVLRQHV�� SURJUDPDFLyQ�
PDWHPiWLFD�� FRPSHWLWLYLGDG�
SURIHVLRQDO

BBBBBB6800$5<

2SHUDWLRQV� 5HVHDUFK� RIIHUV� WKH�
SURSHU� VFLHQWLILF� IRXQGDWLRQ� WR�
VROYH� FRPSOH[� RUJDQL]DWLRQDO�
SUREOHPV�� JLYLQJ� VXEVWDQWLDO�
VXSSRUW� WR� WKH� GHFLVLRQ�PDNLQJ�
SURFHVV� WKDW� OHDGV� WR� WKH� PRVW�
IDYRUDEOH� HQGLQJ� IRU� WKH� V\VWHP��
7KH�IRUHVWU\�VHFWRU�LV�FKDUDFWHUL]HG�
IRU� GHDOLQJ�ZLWK�PXOWL�GLPHQVLRQDO�
V\VWHPV�� EHLQJ� QHFHVVDU\� WR�
FRQVLGHU� IURP� IRUHVW� PDVV�
PDQDJHPHQW� WR� ORJLVWLFV�
GLVWULEXWLRQ� DQG� HIILFLHQW� IRUHVW�
UHVRXUFHV¶� XVDJH�� 8QGHU� WKLV�
VFHQDULR�� 2SHUDWLRQV� 5HVHDUFK�
SUHVHQWV� D� YHUVDWLOH� DQG� UREXVW�
DSSURDFK� WR� GHDO� ZLWK� WKH� IRUHVWU\�
V\VWHPLF� SUREOHPV�� %DVHG� RQ� D�
FRQWH[WXDO� DQDO\VLV�� ZH� FRQFOXGH�
WKDW�2SHUDWLRQV�5HVHDUFK�LV�D�XVHIXO�
DQG� HQULFKLQJ� WRRO IRU� WKH� IRUHVWU\�
HQJLQHHU� DQG�� WKHUHIRUH�� ZH�
VWURQJO\� UHFRPPHQG� LWV�
LPSOHPHQWDWLRQ� RQ� WKH� XQLYHUVLW\�
FXUULFXOD�

.H\� :RUGV�� 'HFLVLRQ�
VXSSRUW� WRROV�� PDWKHPDWLFDO�
SURJUDPPLQJ�� SURIHVVLRQDO�
FRPSHWLWLYHQHVV�



��������	������������������ʹͶ�ȋʹͲͳȌ�ͶǦʹ�

�� $57,&8/26

,1752'8&&,Ï1

SDUWLU�GH�OD�UHYROXFLyQ�LQGXVWULDO��HO�PXQGR�KD�
VLGR� WHVWLJR� GH� XQ� FUHFLPLHQWR� LPSRUWDQWH� GHO�
WDPDxR�\�OD�FRPSOHMLGDG�GH�ODV�RUJDQL]DFLRQHV��

(VWR� KDFH� TXH� VHD� GLItFLO� DVLJQDU� ORV� UHFXUVRV�
GLVSRQLEOHV� D� ODV�GLIHUHQWHV� DFWLYLGDGHV�GH�XQD�PDQHUD�
HILFLHQWH� (O�FRQWLQXR�DXPHQWR�HQ�OD�FRPSOHMLGDG�GH�ORV�
VLVWHPDV� WUDMR� DSDUHMDGR� SUREOHPDV� QXHYRV� HQ�
QXPHURVDV� RUJDQL]DFLRQHV�� DOJXQRV� GH� ORV� FXDOHV� D~Q�
KR\� SHUGXUDQ� VLQ� KDEHUVH� HQFRQWUDGR� XQD� VROXFLyQ�
VDWLVIDFWRULD��VREUH� WRGR�HQ�HO�VHFWRU� IRUHVWDO�\� IRUHVWR�
LQGXVWULDO��8QD�GH� ODV�KHUUDPLHQWDV�PiV�SRGHURVDV�TXH�
SHUPLWH� PRGHODU� XQ� VLVWHPD� FRPSOHMR�� UHVROYHUOR� \�
DVLJQDU�GLFKRV� UHFXUVRV�GH� OD�PHMRU�PDQHUD�SRVLEOH� HV�
OD�,QYHVWLJDFLyQ�GH�2SHUDFLRQHV �,2���

6L� ELHQ� HO� RULJHQ� GH� DOJXQDV� WpFQLFDV� GH� ,2� VH�
UHPRQWD� D� ������ IXH� GXUDQWH� OD� 6HJXQGD� *XHUUD�
0XQGLDO� GRQGH� VH� GLR� XQ� SXQWR� GH� LQIOH[LyQ� HQ� HO�
GHVDUUROOR� GH� OD� ,2� SRU� VXV� DSOLFDFLRQHV� FRQ� ILQHV�
PLOLWDUHV� YLQFXODGR� D�� HQWUH� RWUDV� FXHVWLRQHV�� OD�
QHFHVLGDG� GH� DVLJQDU� UHFXUVRV� HVFDVRV� D� ODV� GLVWLQWDV�
PDQLREUDV�PLOLWDUHV�\�D� ODV�DFWLYLGDGHV�TXH�FRPSRQtDQ�
FDGD� RSHUDFLyQ�� /D� DGPLQLVWUDFLyQ� PLOLWDU� UHXQLy� D�
FLHQWtILFRV� �HVSHFLDOPHQWH� PDWHPiWLFRV�� ItVLFRV� H�
LQJHQLHURV�� SDUD� TXH� UHDOL]DUDQ� LQYHVWLJDFLRQHV� VREUH�
ODV� RSHUDFLRQHV� PLOLWDUHV�� VLHQGR� pVWH� HO� PRPHQWR�
GRQGH�VH�DFXxy�HO�QRPEUH�SDUD�HVWD�GLVFLSOLQD��'HELGR�
DO� p[LWR� GH� OD� ,2� HQ� OD� JXHUUD�� pVWD� IXH� OOHYDGD� D� ORV�
iPELWRV� FLYLOHV� FRPR� VHU� RUJDQL]DFLRQHV� LQGXVWULDOHV��
GH�QHJRFLRV�\�GHO�JRELHUQR��(V�LPSRUWDQWH�UHFDOFDU�TXH�
HVWR�QR�VHUtD SRVLEOH�VLQ�ORV�DSRUWHV�SLRQHURV�GH�*HRUJH�
'DQW]LJ� HQ� HO� DxR� ������ HO� 0pWRGR� 6LPSOH[�� \� ORV�
DYDQFHV� HQ� HO� FDPSR� GH� OD� FRPSXWDFLyQ� �+LOOLHU� \�
/,(%(50$1�� ������� (Q� OD� DFWXDOLGDG�� HQ� PXFKRV�
HVWDPHQWRV�GH�,�'�L VH�UHILHUHQ�D�OD�,2�FRQ�HO�WpUPLQR�
PDQDJHPHQW� VFLHQFH R� FLHQFLD� GH� OD� DGPLQLVWUDFLyQ
FRPR� VLQyQLPR�� LQFOXVR� HQ� DOJXQRV� FDVR� VH� XWLOL]D�
GLUHFWDPHQWH�HO�WpUPLQR�RSWLPL]DFLyQ���

(Q� HVWH� WUDEDMR� VH� UHDOL]y� XQ� DQiOLVLV� VREUH� OD�
DSOLFDFLyQ�H� LPSRUWDQFLD�GH� OD� ,2�HQ�HO�VHFWRU� IRUHVWDO��
HQ� OD� IRUPDFLyQ�GHO� LQJHQLHUR�IRUHVWDO�\� VX�GHVHPSHxR�
SURIHVLRQDO�� DGHPiV� VH� EULQGD� XQD� SHUVSHFWLYD� GH�
DOJXQRV� SUREOHPDV� GHO� VHFWRU� �RSHUDFLRQHV�� FDGHQD� GH�
VXPLQLVWUR�� HWF��� \� GH� OD� LQYHVWLJDFLyQ� RSHUDWLYD� FRPR�
Q~FOHR� GH� XQ� 6LVWHPD� GH� 6RSRUWH� D� ODV� 'HFLVLRQHV �y�
'66�SRU�VXV�VLJODV�HQ�LQJOpV�'HFLVLRQ�6XSSRUW�6\VWHP��
SDUD�DERUGDU�GLFKRV�SUREOHPDV��$XQTXH�HO�GHVDUUROOR�GH�
OD�,2�HQ�HO�VHFWRU�IRUHVWDO�QR�KD�DOFDQ]DGR�OD�H[WHQVLyQ�
TXH�SRVHHQ�RWURV�FDPSRV��QR�GHEH�GHMDU�GH�FRQVLGHUDUVH�
HO�SRWHQFLDO�GH�DSOLFDFLyQ�TXH�GLFKD�KHUUDPLHQWD�SXHGH�
DSRUWDU�DO�VHFWRU��(VSHFLDOLVWDV�HQ�,2�VH�KDQ�RFXSDGR�GH�
GLIHUHQWHV� SUREOHPDV� UHODFLRQDGRV� FRQ� OD� SODQLILFDFLyQ�
IRUHVWDO��FDGHQD�GH�VXPLQLVWUR��WUDQVSRUWH��SODQLILFDFLyQ�
GH� OD� SURGXFFLyQ� LQGXVWULDO�� OXFKD� FRQWUD� ORV� LQFHQGLRV�
IRUHVWDOHV�\�SODJDV��HQWUH�RWURV�DVSHFWRV�TXH�LQWHUYLHQHQ�
HQ� OD� SURGXFFLyQ� \� XWLOL]DFLyQ� GH� OD� PDGHUD� \� GHPiV�
SURGXFWRV� GHO� ERVTXH�� (VWR� SRQH� HQ� HYLGHQFLD� OD�

QHFHVLGDG� GH� FRQWDU� FRQ� SURIHVLRQDOHV� FRQ� VyOLGRV�
FRQRFLPLHQWRV�HQ�,2�SDUD�TXH�SXHGDQ�WRPDU�GHFLVLRQHV�
VREUH� FXDOTXLHU� VLVWHPD� FRPSOHMR�� \D� VHD� QDWXUDO� R�
DUWLILFLDO��

0(72'2/2*Ë$

([LVWHQ� YDULDV� iUHDV� GH� LQYHVWLJDFLyQ� FLHQWtILFD�
GHSHQGLHQGR� GHO� PpWRGR� \� GH� ORV� ILQHV� TXH� VH�
SHUVLJXHQ�� (Q� HVWH� FDVR� GH� HVWXGLR�� VH� GHVDUUROOy� XQD�
LQYHVWLJDFLyQ� GHO� WLSR� GHVFULSWLYD�� 6HJ~Q� 7$0$<2�
�������pVWD�FRPSUHQGH�OD�GHVFULSFLyQ��UHJLVWUR��DQiOLVLV�
H� LQWHUSUHWDFLyQ� GH� OD� QDWXUDOH]D� DFWXDO� \� GH� OD�
FRPSRVLFLyQ�R�SURFHVRV�GH� ORV� IHQyPHQRV��(O�HQIRTXH�
VH� KDFH� VREUH� FRQFOXVLRQHV� GRPLQDQWHV� R� VREUH� FyPR�
XQD�SHUVRQD��JUXSR�R�FRVD�VH�FRQGXFH�R�IXQFLRQD�HQ HO�
SUHVHQWH�� 6X� REMHWLYR� HV� GHVFULELU� OD� HVWUXFWXUD� GH� ORV�
IHQyPHQRV� \� VX� GLQiPLFD� H� LGHQWLILFDU� DVSHFWRV�
UHOHYDQWHV� GH� OD� UHDOLGDG� �5,9(52�� ������� (Q� HVWH�
WUDEDMR�� VH� SODQWHD� XQD� LQYHVWLJDFLyQ� GRFXPHQWDO� R�
LQYHVWLJDFLyQ�EDVDGD� HQ� IXHQWHV� VHFXQGDULDV� HQ� OD� FXDO�
VH� SUHWHQGH� DQDOL]DU� GRFXPHQWDFLyQ�� IHQyPHQRV� \�
PDQLIHVWDFLRQHV� GH� OD� UHDOLGDG� DFWXDO� UHODFLRQDGDV� FRQ�
OD�,2�HQ�HO�iUHD�IRUHVWDO�

5(9,6,Ï1�<�',6&86,Ï1

/D�ORJtVWLFD�FRPR�KHUUDPLHQWD�GH�FRPSHWLWLYLGDG
+DVWD�ORV�DxRV����FDGD�XQR�GH�ORV�FRPSRQHQWHV�

GH OD� UHG� ORJtVWLFD� RSHUDED� HQ� IRUPD� UHODWLYDPHQWH�
LQGHSHQGLHQWH�� FRQVWLWX\pQGRVH� FDGD� XQR� HQ� XQ�
FRPSDUWLPHQWR� HVWDQFR�� 'DGR� HO� DXPHQWR� GH� OD�
FRPSOHMLGDG� GH� ORV� VLVWHPDV�� SURGXFWR� GH� OD�
JOREDOL]DFLyQ�� ODV� DFWLYLGDGHV� HPSH]DURQ� D� LQWHJUDUVH�
EDMR� OD� RUJDQL]DFLyQ� ORJtVWLFD�� ,PSRUWDQWHV� GHVDUUROORV�
FLHQWtILFRV� SHUPLWLHURQ� DFHOHUDU� HVWD� LQWHJUDFLyQ� \�
PHMRUDU� HO� GHVHPSHxR� GH� FDGD� XQR� GH� ORV� DJHQWHV� GHO�
VLVWHPD��\�WDPELpQ��DO�VLVWHPD�FRPR�XQ�WRGR��(O�iUHD�GH�
LQYHVWLJDFLyQ� \� GHVDUUROOR� HQ� OR� TXH� UHVSHFWD� D� OD�
ORJtVWLFD� \�� HVSHFLDOPHQWH�� D� ODV� 6&0� �6XSSO\� &KDLQ�
0DQDJHPHQW�� HQ� $UJHQWLQD� HV� PX\� LQFLSLHQWH�� (VWH�
DVSHFWR� HV�XQ� UHIOHMR�GH� OD� SRFD� FRPSHWLWLYLGDG�GH� ORV�
PHUFDGRV� QDFLRQDOHV� HQ� DOJXQRV� VHFWRUHV�� 6HJ~Q�
*21=È/(=�HW�DO�� �������� HQ� OD�$UJHQWLQD�� ORV�FRVWRV�
GH�ORJtVWLFD�UHSUHVHQWDQ�HO�����GHO�3%,��HQ�%UDVLO������
HQ�&RORPELD������HQ�&KLOH�HO������HQ�86$�HO������\��
HQ� SURPHGLR�� HQ� OD�2(&'� UHSUHVHQWD� XQ� ���� 6L� ELHQ�
QR� KD\� WUDEDMRV� TXH� GHVDJUHJDQ� ORV� FRVWRV� ORJtVWLFRV�
SDUD� $UJHQWLQD�� -81,25HW� DO�� ������� SODQWHD�� SDUD� HO�
FDVR� GH� %UDVLO�� TXH� HO� ���� FRUUHVSRQGH� DO� WUDQVSRUWH��
����DO� VWRFN�����DPRUWL]DFLRQHV�\� ORV� UHVWDQWHV����D�
ORV� JDVWRV� DGPLQLVWUDWLYRV�� 6HJ~Q� 6FKZDE� �������� OD�
$UJHQWLQD� RFXSD� HO� SXHVWR� ����� VREUH� XQ� WRWDO� GH� ����
QDFLRQHV��HQ�HO�UDQNLQJ�GH�FRPSHWLWLYLGDG�JOREDO������
������ VLHQGR� ODV� SULQFLSDOHV� FDXVDV� GH� WDQ� EDMR�

� /D� 2UJDQL]DWLRQ� IRU� (FRQRPLF� &RRSHUDWLRQ� DQG� 'HYHORSPHQW
�2(&'�� HV� XQ� RUJDQLVPR� TXH� HVWi� FRPSXHVWD� SRU� ��� HVWDGRV�� FRQ�
VHGH�HQ�)UDQFLD��

$
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SRVLFLRQDPLHQWR� OD� LQIUDHVWUXFWXUD� \� HO� WLSR� GH�
WUDQVSRUWH�XWLOL]DGR��(Q�HO�PLVPR�LQIRUPH�VH�PHQFLRQD�
TXH� XQD� LQIUDHVWUXFWXUD� H[WHQVLYD� \� HILFLHQWH� HV� FUtWLFD�
SDUD� DVHJXUDU HO� IXQFLRQDPLHQWR� GH� OD� HFRQRPtD�� (VWH�
HV�XQ�IDFWRU�LPSRUWDQWH�HQ�OD�ORFDOL]DFLyQ�GH�DFWLYLGDGHV�
HFRQyPLFDV�� HO� WLSR� GH� DFWLYLGDG� \� HO� VHFWRU�
LQYROXFUDGR�� FRQWULEX\HQGR� DO� GHVDUUROOR� GHO� SDtV�� \D�
TXH�SHUPLWH�HO�IOXMR�HQ�OD�FDGHQD�GH�VXPLQLVWUR��

/D� YLQFXODFLyQ� HQWUH� ORJtVWLFD� \� FRPSHWLWLYLGDG�
UHILHUH� D� OD� FDSDFLGDG� GH� FDSWXUDU� YDORU� D� SDUWLU� GH�
GLVPLQXLU�ORV�FRVWRV�\�KDFHU�PiV�HILFLHQWH�ORV�SURFHVRV�
GH� DEDVWHFLPLHQWR�� SURGXFFLyQ� \� FRPHUFLDOL]DFLyQ� GH�
ELHQHV��(VWR�HV�GH� VXPD� LPSRUWDQFLD� WDQWR�HQ�HO�VHFWRU�
SULYDGR�� FRPR� HQ� HO� VHFWRU� S~EOLFR�� 3DUD� HO� VHFWRU�
SULYDGR�� ORV� SURJUHVLYRV� LQFUHPHQWRV� HQ� ORV� FRVWRV��
FRQOOHYDQ� OD� QHFHVLGDG� GH� UHSHQVDU� HVWUDWHJLDV�
WHQGLHQWHV� D� LQFUHPHQWDU� ORV� DFWXDOHV� QLYHOHV� GH�
FRPSHWLWLYLGDG� \� VRVWHQHU� OD� UHQWDELOLGDG�� (Q� WDO�
VHQWLGR� OD�WHQGHQFLD�GH�ORV�SURYHHGRUHV�GH�FDUJD�QR�HV�
PLQLPL]DU� HO� FRVWR� GHO� WUDQVSRUWH�� VLQR� VXV� FRVWRV�
ORJtVWLFRV� WRWDOHV�� H� LU� LQWHJUDQGR� SDXODWLQDPHQWH� VXV�
6&0�� WDQWR� HQ� WUiILFRV� ORFDOHV� FRPR� LQWHUQDFLRQDOHV��
3RU�RWUR�ODGR��GHVGH�HO�iPELWR�S~EOLFR��OD�SODQLILFDFLyQ�
GHO�VLVWHPD�ORJtVWLFR�VH�IXQGD�HQ�OD�SUHPLVD�GH�DUWLFXODU�
XQD� VHULH� GH� REMHWLYRV� FRPSOHPHQWDULRV�� WDO� FRPR��
UHGXFFLyQ� GH� FRVWRV�� FRPSHWLWLYLGDG� FDPELDULD��
DEDVWHFLPLHQWR� GH� ORV� PHUFDGRV� LQWHUQRV��
LQIUDHVWUXFWXUD�\�WUDQVSRUWH�PXOWLPRGDO��&$1,7527�<�
*$5&Ë$���������

(O� SULPHU� \� PiV� LPSRUWDQWH� FRPSRQHQWH� GH� OD�
6&0� HV� HO� WUDQVSRUWH�� (Q� $UJHQWLQD�� HO� FRVWR� GH� OD�
WUDQVSRUWH� GH� PHUFDGHUtDV� SRU� FDPLyQ� HV� �� \� �� YHFHV�
PiV� DOWR� TXH� HO� HPSOHDGR� HQ� ORV� WUHQHV� \� EDUFRV�
UHVSHFWLYDPHQWH� �0$57,1(=HW� DO��� ������� 3DUD�
WUDVODGRV� GH� PiV� GH� ������ NP�� HO� FUHFLPLHQWR� GH� ORV�
FRVWRV� GH� WUDQVSRUWH� HQ� FDPLyQ�� VH� H[SOLFD�
SULQFLSDOPHQWH� ±DXQTXH� QR� H[FOXVLYDPHQWH± SRU� ODV�
VXEDV�HQ�HO�SUHFLR�GHO�FRPEXVWLEOH�\�HQ�PHQRU�PHGLGD�
SRU� OD� PDQR� GH� REUD��

6HJ~Q� &$f(7( ������� HQ� $UJHQWLQD� HO� ���� GH� OD�
PHUFDGHUtD� VH� WUDVODGD� SRU� FDPLyQ�� HVWR� LPSOLFD� TXH�
RFKR� GH� FDGD� GLH]� SURGXFWRV� GH� FXDOTXLHU� UDPD� GH�
DFWLYLGDG�� XWLOL]D� D� OR� ODUJR� GH� VX� FDGHQD� GH� YDORU� DO�
PHQRV�GRV�YHFHV�HO�FDPLyQ��3RU�HVWH�PRWLYR��HO�PLVPR�
DXWRU�H[SRQH�TXH�HO�FRVWR�GH�WUDQVSRUWDU�XQ�FRQWHQHGRU�
GH���¶�\���W�GHVGH�6LQJDSXU�R�6KDQJDL�D�%XHQRV�$LUHV�
�8�'� ������� HV� PiV� HFRQyPLFR� TXH� OOHYDUOR� GHVGH�
%XHQRV�$LUHV�D�6DOWD��8�'��������

(Q� $UJHQWLQD�� HO� FRVWR� ORJtVWLFR� VHFWRULDO� HV�
GLVSDU��SRU�XQ� ODGR��HQ� ODV�DFWLYLGDGHV�SULPDULDV�FRPR�
OD DJULFXOWXUD��JDQDGHUtD��SHVFD�\�VLOYLFXOWXUD��HVWH�FRVWR�
UHSUHVHQWD�HO�����GHO�YDORU�DJUHJDGR���3RU�RWUR�ODGR��HQ�
OD� FRQVWUXFFLyQ� \� HQ� OD� LQGXVWULD� PDQXIDFWXUHUD�� HVWD�
LQFLGHQFLD�HV�GHO�RUGHQ�GHO������)LJXUD����

(Q� UHODFLyQ� DO� FRVWR� ORJtVWLFR� \� HO� WDPDxR� GH� ODV�
RUJDQL]DFLRQHV�� HQ� OD� )LJXUD� �� VH� DSUHFLD� TXH� ORV�
PLVPRV�UHSUHVHQWDQ�XQ�����GH�ODV�YHQWDV�WRWDOHV��97��
HQ� ODV� HPSUHVDV� GH� PHQRU� WDPDxR�� GH� ORV� FXDOHV� HO�
������ FRUUHVSRQGH� DO� WUDQVSRUWH� \� GLVWULEXFLyQ� \� HO�
������DO�DOPDFHQDPLHQWR�\�JHVWLyQ�GH�LQYHQWDULRV��3RU�
RWUR� ODGR�� SDUD� HPSUHVDV� FRQ� XQ� QLYHO� GH� YHQWDV�
VXSHULRUHV� D� 8�'� ���������� DQXDOHV�� ORV� FRVWRV�
ORJtVWLFRV�RVFLODQ�HQ�WRUQR�D������

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

)LJXUD� ��� &RVWRV� ORJtVWLFRV� HQ� $UJHQWLQD� SRU� VHFWRU� GH� DFWLYLGDG�� FRPR� SRUFHQWDMH� GHO� 9DORU� $JUHJDGR�
�)XHQWH��&DQLWURW�\�*DUFtD��������
)LJXUH����/RJLVWLF�FRVWV�LQ�$UJHQWLQD�E\�VHFWRU�RI�DFWLYLW\��DV�D�SHUFHQW�RI�$GGHG�9DOXH�
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$JULFXOWXUD��*DQDGHUtD�
3HVFD�\�6LOYLFXOWXUD

0LQHUtD ,QGXVWULD�0DQXIDFWXUHUD &RQVWUXFFLyQ
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)LJXUD� ��� &RVWRV� /RJtVWLFRV� SURPHGLR� HQ�$PpULFD� /DWLQD�� SRU� FRPSRQHQWH� FRPR� SRUFHQWDMH� GH� ODV� YHQWDV�
WRWDOHV��)XHQWH��&DQLWURW�\�*DUFtD��������
)LJXUH����$YHUDJH�ORJLVWLFV�FRVWV�LQ�/DWLQ�$PHULFD��E\�FRPSRQHQW�DV�D�SHUFHQWDJH�RI�WRWDO�VDOHV�

/RJtVWLFD�IRUHVWDO�H�LQYHVWLJDFLyQ�RSHUDWLYD
/RV�DVSHFWRV�UHODFLRQDGRV�FRQ�OD�LQIUDHVWUXFWXUD�

\� OD� ORJtVWLFD� DVt� FRPR� OD� GLVSRQLELOLGDG� GH� UHFXUVRV�
HQHUJpWLFRV�FRQGLFLRQDQ�HQ�RFDVLRQHV�OD�IDFWLELOLGDG�GH�
GHWHUPLQDGDV� SURGXFFLRQHV� D� FRVWRV� FRPSHWLWLYRV�� (Q�
HVWH� DVSHFWR�� HO� VHFWRU� IRUHVWDO� \� VXV� LQGXVWULDV� DILQHV��
PRWRUHV�GH�OD�HFRQRPtD�GHO�QRUHVWH�DUJHQWLQR��HV�XQR�GH�
ORV�PiV�DIHFWDGRV�SRU�HVWRV�SUREOHPDV��

(QWUH�ODV�SURYLQFLDV�GH�0LVLRQHV�\�&RUULHQWHV�VH�
FRQFHQWUD�HO�����GH�OD�SURGXFFLyQ�IRUHVWDO�GHO�SDtV��(O�
FRQJORPHUDGR� SURGXFWLYR� FXHQWD� FRQ� PiV� GH� ������
XQLGDGHV� IDEULOHV�� GH� ODV� FXDOHV� PiV� GHO� ����
FRUUHVSRQGHQ� D� 3\0(6�� (VWDV� SURYLQFLDV� FXHQWDQ� FRQ�
HO� SRWHQFLDO� SDUD� KDFHU� GH� OD� DFWLYLGDG� IRUHVWDO� XQD� GH�
ORV�VHFWRUHV�HFRQyPLFRV�PiV�FRPSHWLWLYRV�\�GLQiPLFRV�
GH� OD� UHJLyQ�� 6LQ� HPEDUJR�� OD� SDXODWLQD� FDtGD GH� ORV�
PHUFDGRV� H[WHUQRV�� YtD� OD� PHUPD� GH� OD� GHPDQGD� GH�
(VWDGRV� 8QLGRV�� (VSDxD� \� RWURV� SDtVHV�� MXQWR� FRQ� HO�
DXPHQWR�GH�ORV�FRVWRV�LQWHUQRV�KDQ�LGR�FRQILJXUDQGR�XQ�
HVFHQDULR� PX\� GLIHUHQWH� DO� HQFRQWUDGR� HQ� HO� ������
FRQVLGHUDGR� FRPR�HO� SLFR�GH� OD� DFWLYLGDG� H[SRUWDGRUD��
$GHPiV��HO�DXPHQWR�GH�ORV�FRVWRV�LQWHUQRV�SURYRFy�TXH�
OD� DFWLYLGDG� VHD� PHQRV� FRPSHWLWLYD� IUHQWH� D� RWURV�
PHUFDGRV�� HVSHFLDOPHQWH� IUHQWH� D� QXHVWURV� SDtVHV�
YHFLQRV�� %UDVLO�� &KLOH� R�8UXJXD\�� QXHVWURV� SULQFLSDOHV�
FRPSHWLGRUHV�� PDQWLHQHQ� R� KDQ� DXPHQWDGR� VX�
SDUWLFLSDFLyQ� H[SRUWDGRUD� �0$&� '21$*+� HW� DO���
�������6HJ~Q� OD�$)2$� ������� HO� FRVWR�GH� OD� ORJtVWLFD�
UHSUHVHQWD� HO� YDORU� )2%� HQ� ���� SDUD� HO� FDVR� GH�
$UJHQWLQD�� ���� SDUD� 8UXJXD\�� ��� SDUD� %UDVLO� \� ���
SDUD� &KLOH�� HQ� RWUDV� SDODEUDV�� HO� FRVWR� GH� H[SRUWDU� XQ
FRQWHQHGRU� GH� PDGHUD� GHVGH�0LVLRQHV�� SULQFLSDO� ]RQD�
IRUHVWDO� GHO� SDtV�� HV� ���� \� ���� YHFHV� PiV� FDUR� TXH�
H[SRUWDUOR�GHVGH�%UDVLO�\�&KLOH�UHVSHFWLYDPHQWH��

0HMRUDU�OD�FRPSHWLWLYLGDG�GH�HVWH�VHFWRU�LPSOLFD�
HVWDEOHFHU� SROtWLFDV� GH� HVWDGR� TXH� VH� HQPDUTXHQ� HQ�
OtQHDV� GH� DFFLyQ� VXVWHQWDGDV� SRU� KHUUDPLHQWDV� SDUD� OD�
WRPD�GH�GHFLVLRQHV��(Q� HVWH� FRQWH[WR�� OD� DSOLFDFLyQ�GH�
WpFQLFDV� GH� ,2� MXHJD� XQ� URO� FHQWUDO� SRU� YHUVDWLOLGDG� \�
UREXVWH]�� 3RU� WDO� PRWLYR�� TXHUHPRV� UHYLVDU� ODV�
SULQFLSDOHV�FRQWULEXFLRQHV�HQ�HO�FDPSR�HVSHFtILFR�GH�OD�
JHVWLyQ�IRUHVWDO��$5&( ��������SRU�HMHPSOR��GHVDUUROOD�
XQ�VLVWHPD�GH�SURJUDPDFLyQ�GH�WUDQVSRUWH�GH�SURGXFWRV�
IRUHVWDOHV� FRQ� HO� REMHWR� GH� PLQLPL]DU� ORV� FRVWRV��
PHGLDQWH�SURJUDPDFLyQ�OLQHDO��\�WLHPSRV�RFLRVRV�GH�ORV�
FDPLRQHV�� PHGLDQWH� SURJUDPDFLyQ� GLQiPLFD�� $5&(�
������� SUHVHQWD� XQ� PRGHOR� GH� VLPXODFLyQ� \�
RSWLPL]DFLyQ� GHO� WUR]DGR� GHO� IXVWH� FRQ� EDVH� HQ� OD�
GHPDQGD� GH� ORV� FOLHQWHV� �DVHUUDGHURV�� ODPLQDGRUDV��
SODQWD�GH�FHOXORVD��HWF���\�ORV�FRVWRV�GHO� WUDQVSRUWH��(Q�
HVWH�FDVR��HO�'66�HVWi� LQWHJUDGR�SRU�GRV�PyGXORV��SRU�
XQ� ODGR� XQ� 0yGXOR� *HQHUDGRU� GH� 3DWURQHV� GH� &RUWH��
FRQ�EDVH�HQ�XQ�DOJRULWPR�KHXUtVWLFR��\��SRU�RWUR�ODGR��XQ�
0yGXOR�*OREDO� GH� 2SWLPL]DFLyQ� GH� 6XUWLGR�� FRQ� EDVH�
HQ� SURJUDPDFLyQ� GLQiPLFD�� (O� SULPHUR� PyGXOR�
LGHQWLILFD� ODV� SRWHQFLDOHV� HVWUDWHJLDV� GH� WUR]DGR� \� HO�
VHJXQGR� PyGXOR� GHWHUPLQD� OD� FRPELQDFLyQ� TXH�
PD[LPL]D� HO� YDORU� HFRQyPLFR� GHO� SURGXFWR��
*811$56621� HW� DO�� ������� SUHVHQWDQ� XQ� PRGHOR�
PDWHPiWLFR�GH� OD�FDGHQD�GH�VXPLQLVWUR�TXH� LQFOX\H�XQ�
JUDQ� Q~PHUR� GH� YDULDEOHV� FRQWLQXDV� \� XQ� FRQMXQWR� GH�
YDULDEOHV� ELQDULDV� SDUD� UHIOHMDU� ODV� GHFLVLRQHV� VREUH� OD�
FRPELQDFLyQ� GH� SURGXFWRV� \� VHOHFFLyQ� SHGLGR� GHO�
FOLHQWH�� (O� PRGHOR� SHUPLWH� GHILQLU� HO� SURJUDPD� GH�
WUDQVSRUWH�GH�PDWHULDV�SULPDV�SURFHGHQWHV�GH�ODV�]RQDV�
GH� FRVHFKD� D� ODV� IiEULFDV�� HO� PL[� GH� SURGXFWRV�� OD�
GHPDQGD� \� OD� GLVWULEXFLyQ� GH� ORV� SURGXFWRV� D� ORV�
FOLHQWHV�� &+$8+$1HW� DO�� ������� SODQWHDQ�� SRU� VX�
SDUWH��XQ�PRGHOR�EDVDGR�HQ�SURJUDPDFLyQ�PL[WD�HQWHUD�
TXH� PLQLPL]D� ORV� FRVWRV� GH� FRVHFKD� \� WUDQVSRUWH� EDMR�
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UHVWULFFLRQHV�GH�VDWLVIDFFLyQ�GH�OD�GHPDQGD��(O�REMHWLYR�
GH�IRQGR�HV�FRPSDUDU�OD�SHUIRUPDQFH�GH�GRV�WpFQLFDV�GH�
UHVROXFLyQ�� XQD�KHXUtVWLFD�\�RWUD�QXPpULFD��)LQDOPHQWH�
FRQFOX\H� TXH� OD� WpFQLFD� QXPpULFD� SUHVHQWD� XQD� PHMRU�
SHUIRUPDQFH�HQ�HVFHQDULRV�PHGLDQRV�JUDQGHV��<X�HW�DO��
������� H[SRQHQ� XQ� PRGHOR� EDVDGR� HQ� SURJUDPDFLyQ�
PL[WD�HQWHUD� SDUD� OD� SODQLILFDFLyQ� GH� XQD� FDGHQD� GH�
VXPLQLVWUR� HQ� WUHV� QLYHOHV�� VLHQGR� ORV� URGDOHV� HO� QLYHO�
PiV�DOWR��VHJXLGR�SRU�ODV�HVWDFLRQHV�GH�SUH�WUDWDPLHQWR�
\� ILQDOPHQWH� ODV� SODQWDV� JHQHUDGRUDV� GH� HQHUJtD�� (O�
REMHWLYR� GHO� PRGHOR� HV� OD� GHWHUPLQDFLyQ� GH� XQ�
SURJUDPD� GH� FRVHFKD� \� IOXMR� GH� ELRPDVD� SDUD� HQHUJtD�
TXH� PLQLPLFH� ORV� FRVWRV� GH� FRVHFKD�� WUDQVSRUWH��
SURFHVDPLHQWR� SUHYLR� GH� OD� ELRPDVD� \� VWRFN��
&$03$1(//$HW� DO�� ������� SURSRQH� XQ� PRGHOR�
PXOWLREMHWLYR�GH�SURJUDPDFLyQ�PL[WD�HQWHUD�OLQHDO�SDUD�
HO� GLVHxR� VXVWHQWDEOH� GH� OD� FDGHQD� GH� VXPLQLVWUR��
WHQLHQGR�HQ�FXHQWD�YDULDEOHV�HFRQyPLFDV�\�DPELHQWDOHV�
PHGLDQWH�OD�PHWRGRORJtD�(SVLORQ�&RQVWUDLQW��(O�PRGHOR�
GH� RSWLPL]DFLyQ� SHUPLWH� UHVROYHU� HO� GLVHxR� ySWLPR� GH�
XQD� FDGHQD� GH� VXPLQLVWUR�SHUPLWLHQGR� LGHQWLILFDU� ORV�
SRVLEOHV�OXJDUHV�GH�LQVWDODFLyQ�GH�ODV�SODQWDV��HO�WLSR�GH�
SURGXFWR� D� HODERUDU� \� ORV� IOXMRV� HQWUH� ORV� QRGRV��
6+$%$1,HW� DO�� ������� DERUGDURQ� HO� SUREOHPD� GH� OD�
6&0� SDUD� HO� FDVR� HQ� HO� TXH� OD� ELRPDVD� GH� OD�PDGHUD�
HVWi� GHVWLQDGD� D� OD� SURGXFFLyQ� GH� HOHFWULFLGDG�� (VWRV�
SURSRQHQ�XQ�PRGHOR�EDVDGR�HQ�SURJUDPDFLyQ�QR�OLQHDO�
PL[WD�HQWHUD� SDUD� OD� 6&0� GHILQLHQGR� FRPR� REMHWLYR�
PLQLPL]DU� ORV� FRVWRV�� (VWD� KHUUDPLHQWD� SHUPLWH�
HQFRQWUDU� HO� HVFHQDULR� ySWLPR� \� HYDOXDU� GLIHUHQWHV�
FRQILJXUDFLRQHV�� %52= ������� SURSRQH� XQ� PRGHOR�
PXOWLSODQWD�� PXOWLSURGXFWR�� PXOWLREMHWLYR� \�
PXOWLSHUtRGR� SDUD� XQD� 6&0� HQ� OD� FXDO� VH� LQFRUSRUDQ�
DVSHFWRV� GH� PDQHMR� IRUHVWDO� GH� QLYHO� WiFWLFR� \�
HVWUDWpJLFR�� DVSHFWRV� GH� ORJtVWLFD� \� DPELHQWDOHV��
7521&262HW�DO���������SUHVHQWD�XQ�PRGHOR��FRQ�EDVH�
HQ� SURJUDPDFLyQ� PL[WD�HQWHUD�� SDUD� OD� JHVWLyQ� SDUD�
HPSUHVDV� LQWHJUDGDV� YHUWLFDOPHQWH�� (O� REMHWLYR� GH� OD�
KHUUDPLHQWD� HV� GHWHUPLQDU� TXp� URGDO� FRVHFKD�� FXiQGR��
GyQGH�HQYLDU�OD�PDWHULD�SULPD�\�ORV�GLVWLQWRV�SURGXFWRV�
WHUPLQDGRV��0HGLDQWH� HVWH� WUDEDMR� VH�GHWHUPLQy� TXH� OD�
JHVWLyQ�HQ�OD�TXH�VH�LQWHJUD�HO�ERVTXH��OD�LQGXVWULD�\�ORV�
FRQVXPLGRUHV�SUHVHQWD�XQD�PHMRU�SHUIRUPDQFH�TXH�XQD�
JHVWLyQ�LQGHSHQGLHQWH��

3ODQLILFDFLyQ�IRUHVWDO�H�LQYHVWLJDFLyQ�RSHUDWLYD
3DUD�0(<(5�HW�DO� ��������HO�PDQHMR�IRUHVWDO�HV�

HO�DUWH�\�OD�WpFQLFD�TXH�SHUPLWH�RUJDQL]DU�OD�SURGXFFLyQ�
IRUHVWDO� FRQ� XQD� EDVH� GH� UHQGLPLHQWR� FRQWLQXR�� /D�
SODQLILFDFLyQ� IRUHVWDO� VH� GLYLGH� HQ� QLYHOHV�� HQ� HO� QLYHO�
PiV� DOWR�GH� OD� MHUDUTXtD� VH� HQFXHQWUDQ� ORV�SURFHVRV�GH�
SODQLILFDFLyQ� HVWUDWpJLFD�� FRQ� XQ� KRUL]RQWH� GH�
SODQLILFDFLyQ� VXSHULRU� D� ��� DxRV�� (Q� pVWD�� VH� ILMDQ� ORV�
REMHWLYRV� D� ODUJR� SOD]R� \� VH� GHILQHQ� ODV� FRQGLFLRQHV�
EDMR� ODV� FXDOHV� VH� GHEH� RSHUDU�� 6H� GHILQHQ� FRPR�
GHFLVLRQHV� HVWUDWpJLFDV�� SROtWLFDV� JOREDOHV� GH� PDQHMR��
GHILQLFLyQ� GH� FDSDFLGDG� GH� SURGXFFLyQ�� VHOHFFLyQ� GH�
SURGXFWRV� ILQDOHV�� DGTXLVLFLyQ� GH� UHFXUVRV�� HQWUH� RWUDV��

3RU� RWUR� ODGR�� OD� SODQLILFDFLyQ� WiFWLFD�� GHILQLGD� HQ� XQ�
KRUL]RQWH� HQWUH� �� D� ��� DxRV�� EXVFD� SURJUDPDU� ODV�
RSHUDFLRQHV� GH� FRVHFKD�� HVSHFLILFDQGR� iUHDV� HQ� XQD�
HVFDOD� GH� WLHPSR� PiV� ILQD�� 6RQ� GHFLVLRQHV� WiFWLFDV��
OXJDU� \� PRPHQWR� GH� DSOLFDFLyQ� GH� ORV� WUDWDPLHQWR�
VLOYtFRODV�� OD� FRQVWUXFFLyQ� GH� FDPLQRV� IRUHVWDOHV� \�R�
PDQWHQLPLHQWR� GH� ODV� YtD� H[LVWHQWHV�� HQWUH� RWUDV��
)LQDOPHQWH�� HQ� OD� SODQLILFDFLyQ� RSHUDWLYD VH� GHILQHQ�
SURJUDPDV�D�FRUWR�SOD]R��JHQHUDOPHQWH�PHQRU�D���DxRV��
6H�GHILQH� FRPR�GHFLVLRQHV�RSHUDWLYDV�� OD� SODQLILFDFLyQ�
GH�ODV�VLHPEUDV�\�SODQWDFLRQHV��HO�WUDQVSRUWH�IRUHVWDO��OD�
VHOHFFLyQ� \� ORFDOL]DFLyQ� GH� PDTXLQDULD� GH� FRVHFKD�� OD�
RUJDQL]DFLyQ� GHO� FDSLWDO� KXPDQR�� ORV� DUUHJORV� GH�
FDPLQRV��HQWUH�RWUDV��%52=��������%(77,1*(5HW�DO���
������

(Q� OD�DFWXDOLGDG�H[LVWH�XQD�JDPD�GH�GHVDUUROORV�
TXH� DSXQWDQ� D� DERUGDU� GLVWLQWRV� SUREOHPDV� GH� JHVWLyQ�
IRUHVWDO��'HQWUR�GH�ODV�SULPHUDV�DSOLFDFLRQHV�GH�,2�HQ�OD�
WHPiWLFD� SRGHPRV� PHQFLRQDU� D� *,/025( \�
*2025< �������� TXLHQHV� DSOLFDQ� 3URJUDPDFLyQ�
/LQHDO� �3/�� SDUD� UHVROYHU� SUREOHPDV� GH� WUR]DGR� GH�
IXVWHV� R� FXWWLQJ� VWRFN� SUREOHP�� &857,6 �������
SURSRQH� XQ� PRGHOR� GH� 3/� SDUD� OD� JHVWLyQ� GH�
SURSLHGDGHV� IRUHVWDOHV�� -RKQVRQ� \� 6FKHXUPDQ� �������
VLQWHWL]DQ� \� DQDOL]DQ� HQ� VX� WUDEDMR� GRV� PRGHORV� GH�
JHVWLyQ�� GHQRPLQDGR�0RGHORV�7LSR� ,� \� ,,�� TXH� VLHQWDQ�
OD� EDVH� GHO� RUGHQDPLHQWR� VXVWHQWDEOH�� %DUURV� \�
:(,175$8% ������� GHVDUUROODQ� XQ� PRGHOR� GH�
SODQHDPLHQWR�SDUD� LQGXVWULDV�YHUWLFDOHV�GHPRVWUDQGR� OD�
QHFHVLGDG� GH� TXH� ODV� iUHDV� GH� SURGXFFLyQ� GH� PDGHUD�
VHDQ� GLYLGLGDV� HQ� FODVHV� R� iUHDV� FRQ� SURSLHGDGHV�
XQLIRUPHV�

'HQWUR� GH� ODV� DSOLFDFLRQHV� PiV� UHFLHQWHV�
SRGHPRV�PHQFLRQDU��SRU�HMHPSOR��D�'Ë$=�%$/7(,52�
HW� DO�� �������� TXLHQHV� SODQWHDQ� XQ� PRGHOR� GH�
SODQLILFDFLyQ�GH�OD�FRVHFKD��PHGLDQWH�SURJUDPDFLyQ�SRU�
PHWDV��HQ�SODQWDFLRQHV�GH�(XFDO\SWXV�JOREXOXV /DELOO�HQ�
*DOLFLD��(VSDxD��(Q�HVWH�FDVR�HQ�SDUWLFXODU�� ORV�DXWRUHV�
XWLOL]DQ� HO�PRGHOR� WLSR� ,,� SURSXHVWR�SRU� -2+1621�<�
6&+(850$1� �������� HO� FXDO� VXSRQH� LJXDO�
SURGXFWLYLGDG� HQ� WRGRV� ORV� URGDOHV� \D� TXH� DGPLWH� XQD�
VROD�IXQFLyQ�GH�FUHFLPLHQWR�SDUD�WRGR�HO�VLVWHPD��3RU�VX�
SDUWH��9(5'Ë1HW�DO���������SURSRQHQ�XQD�PHWRGRORJtD�
SDUD� DQDOL]DU� \� UHVROYHU� XQ� SUREOHPD� IRUHVWDO� TXH�
LQYROXFUD� HO� PDQHMR� GH� YDULRV� ELHQHV� \� VHUYLFLRV� GHO�
ERVTXH�HQ�XQD�SURSLHGDG�S~EOLFD�HQ�0p[LFR��3DUD�HVWR��
ORV�DXWRUHV�WRPDURQ�HQ�FXHQWD�OD�RSLQLyQ�GH�SURGXFWRUHV�
\� WpFQLFRV� IRUHVWDOHV� SDUD� FRQVWUXLU� IXQFLRQHV� GH�
UHVSXHVWD� SDUD� GLH]� REMHWLYRV��0HGLDQWH� SURJUDPDFLyQ�
SRU�FRPSURPLVR�GHWHUPLQDURQ�OD�PHMRU�FRPELQDFLyQ�GH�
HVDV� YDULDEOHV�� $/'($HW� DO� ������� SURSRQHQ� XQ�
SURFHGLPLHQWR� SDUD� OD� LQWHJUDFLyQ� GH� YDULRV� VHUYLFLRV�
HFRVLVWpPLFRV� HQ� OD� JHVWLyQ� IRUHVWDO� PXOWLFULWHULR�� /RV�
FULWHULRV�VHOHFFLRQDGRV�SDUD�HO�PRGHOR�VRQ��SURGXFFLyQ�
GH� PDGHUD�� SURGXFFLyQ� GH� KRQJRV� VLOYHVWUHV�
FRPHVWLEOHV��FDSWXUD�GH�FDUERQR��YDORU�SUHVHQWH�QHWR�GH�
OD�LQYHUVLyQ�\��ILQDOPHQWH�� OD�VRVWHQLELOLGDG�GHO�PDQHMR�
IRUHVWDO� GHILQLGR� SRU� XQ� ERVTXH� QRUPDO�� *,0e1(=HW�
DO�� ������� SURSRQHQ� XQ� PpWRGR� VHFXHQFLDO� EDVDGR� HQ�
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SURJUDPDFLyQ� SRU� PHWDV� H[WHQGLGD� SDUD� HO� PDQHMR� GH�
SODQWDFLRQHV� FRQ� ILQHV� LQGXVWULDOHV� GH� (XFDO\SWXV�
JOREXOXV /DELOO�� 6H� GHILQLHURQ� FRPR� PHWDV� HO� 9$1��
YROXPHQ� GH� PDGHUD� FRVHFKDGD� \� OD� FDSWXUD� QHWD� GH�
FDUERQR��(Q�HVWH�FDVR�VH�JHQHUDQ�YDULDV�DOWHUQDWLYDV�GH�
PDQHMR� \� SRVWHULRUPHQWH� VH� HVWDEOHFH� XQ� UDQNLQJ� GH�
DFXHUGR� D� OD� VRVWHQLELOLGDG� GH� DOWHUQDWLYD�� 0e1'(=�
������� IRUPXOD� XQ� PRGHOR� GH� RSWLPL]DFLyQ�
PXOWLREMHWLYR�HQ�HO�FXDO�LQFOX\H�OD�SURGXFFLyQ�PDGHUHUD�
\� HO� VHFXHVWUR� GH� FDUERQR� SDUD� XQD� SODQWDFLyQ� GH� WHFD�
�7HFWRQD�JUDQGLV /����(O�UHVXOWDGR�HV�XQ�SODQ�GH�FRUWDV�
TXH� LQGLFD� FXiOHV URGDOHV� GHEHQ� DSOLFDUVH� \� D� TXp�
LQWHQVLGDG�HQ�FDGD�SHUtRGR��'HELGR�D�OD�FRPSOHMLGDG�\�
XVR� GH� UHODFLRQHV� QR� OLQHDOHV�� VH� GHEHQ� XWLOL]DU� PHWD�
KHXUtVWLFRV� FRPR� $OJRULWPRV� *HQpWLFRV� \� 6LPXODWHG�
$QQHDOLQJ��

2WUD� KHUUDPLHQWD� GH� PXFKD� XWLOLGDG� HV� OD�
VLPXODFLyQ�HVWRFiVWLFD�D�WUDYpV�GHO�0pWRGR�0RQWHFDUOR�
�+,//,(5�<�/,(%(50$1���������(VWH�HV�XQ�PpWRGR�
HVWDGtVWLFR�QXPpULFR�XWLOL]DGR�SDUD�HYDOXDU�H[SUHVLRQHV�
PDWHPiWLFDV� TXH� VRQ� FRPSOHMDV� \� FRVWRVDV� GH� OOHYDU� D�
FDER�PHGLDQWH�PpWRGRV�DQDOtWLFRV��FRPR�SRU�HMHPSOR�HO�
$OJRULWPR� 6LPSOH[�� $&8f$� <� '5$.(� �������
DSOLFDQ�HO�0&�SDUD�DQDOL]DU�HO� ULHVJR�GH�XQD� LQYHUVLyQ�
IRUHVWDO� GHELGR� D� TXH� FRQVLGHUDQ� TXH� ODV� GHFLVLRQHV�
EDVDGDV� HQ� HVFHQDULR� GHWHUPLQLVWD� VRQ� SRFR� UHDOLVWDV��
(VWRV� DXWRUHV� FRQVLGHUDQ� FRPR� IDFWRUHV� GH� ULHVJR� HO�
SUHFLR� GH� ORV� SURGXFWRV�� OD� WDVD� GH� GHVFXHQWR� \� ORV�
FRVWRV�� '(/� 5Ë2� HW� DO�� ������� XWLOL]D� HO� 0&� SDUD�
HVWXGLDU� ORV� tQGLFHV� GH� GLYHUVLGDG� HVWUXFWXUDO� HQ� OD�
PDVDV� IRUHVWDOHV�� 52'5,*8(=� <� 'Ë$=�%$/7(,52�
������� XWLOL]DQ� WpFQLFDV� FRPR� OD� SURJUDPDFLyQ�
GLQiPLFD� \� OD� VLPXODFLyQ� 0RQWHFDUOR� SDUD� RSWLPL]DU�
WDQWR� OD� GXUDFLyQ� FRPR� HO� Q~PHUR� GH� UHEURWHV� HQ�
SODQWDFLRQHV� GH� (XFDO\SWXV� VSS�HQ� EDVH� D� GLVWLQWRV�
FRQWH[WRV��

/D�IRUHVWR�LQGXVWULD�H�LQYHVWLJDFLyQ�RSHUDWLYD�
6L�ELHQ� VH�SXVR� HQ� UHOLHYH� HO� URO� GH� OD� ,2�HQ� OD�

ORJtVWLFD� \� SODQLILFDFLyQ� IRUHVWDO�� EDMR� GLVWLQWRV�
HQIRTXHV�� HVSHFLHV� \� FRQWH[WRV�� H[LVWH� XQ� VLQItQ� GH�
DSOLFDFLRQHV�HQ�RWURV�VHFWRUHV�GH�OD�FDGHQD�GH�YDORU�TXH�
YDOH� OD� SHQD� PHQFLRQDU�� 3RU� HMHPSOR�� 0$1(66� <�
125721��������GHVFULEHQ�XQ�VLVWHPD�GH�SODQLILFDFLyQ�
SDUD� P~OWLSOHV� SURGXFWRV� FRQ� YDORUHV� \� GHPDQGD�
IOXFWXDQWH�� SRU� PHGLR� GHO� FXDO� HVWDEOHFH� SROtWLFDV�
ySWLPDV�GH�JHVWLyQ�GH�XQ�DVHUUDGHUR��*$8'5($8/7HW�
DO���������SUHVHQWDQ�XQD�KHUUDPLHQWD�GH�JHVWLyQ�SDUD�XQ�
DVHUUDGHUR��GHILQLHQGR�XQ�SURJUDPD�GH�SURGXFFLyQ�TXH�
PLQLPL]D� OD� DFXPXODFLyQ� GH� VWRFN� \� SHQDOL]D� ODV�
GHPRUDV�HQ�VDWLVIDFHU�SHGLGRV��(O�SURJUDPD�RSWLPL]D�HO�
DSURYHFKDPLHQWR�GH�ODV�FiPDUDV�GH�VHFDGR�\�PLQLPL]D�
ORV� FRVWRV� GH� DFDEDGR� GH� SURGXFWRV� WHUPLQDGRV�� %(1�
$/,� HW� DO�� ������� SURSRQHQ� XQD� KHUUDPLHQWD� SDUD� OD�
JHVWLyQ� GH� OD� FDGHQD� GH� YDORU� GH� ORV� SURGXFWRV�
IRUHVWDOHV� TXH� LQWHJUD� ODV� RSHUDFLRQHV� \� ODV� YHQWDV� HQ�
IXQFLyQ� D� ORV� SUHFLRV� \� ODV� GHPDQGDV� HVWDFLRQDOHV��
%$-*,5$1� HW� DO�� ������� GHVDUUROOD� XQD� KHUUDPLHQWD��
FRQ� EDVH� HQ� SURJUDPDFLyQ� PL[WD�HQWHUD�� SDUD� PHMRUDU��

OD� FDGHQD� GH� YDORU� GH� OD� PDGHUD�� GHVGH� OD� FRPSUD� GH�
UROORV��HO�HQYtR�D�ODV�SODQWDV��HO�SURFHVR�GH�DVHUUtR�\�OD�
GLVWULEXFLyQ�HQ�HO�PHUFDGR�SRU�ORV�GLVWLQWRV�FDQDOHV��(O�
REMHWLYR�HV�HVWDEOHFHU�XQ�SODQ�LQWHJUDO�TXH�PLQLPLFH�ORV�
SHGLGRV� DWUDVDGRV� \� ORV� FRVWRV� WRWDOHV�� 9$5$6HW� DO��
������� SURSRQHQ� XQ� PRGHOR� GH� RSWLPL]DFLyQ� UREXVWR��
EDVDGR�HQ�HO�PRGHOR�GHWHUPLQtVWLFR�GH�0$785$1$HW�
DO����������SDUD�OD�SODQLILFDFLyQ�GH�OD�SURGXFFLyQ�GH�XQ�
DVHUUDGHUR� HQ� GRQGH� KD\� LQFHUWLGXPEUH� HQ� ORV� QLYHOHV�
GH� VXPLQLVWUR� GH� WURQFRV� \� GH� OD� GHPDQGD� GH� ORV�
SURGXFWRV�WHUPLQDGRV��5$),(,HW�DO���������SODQWHDQ�XQ�
PRGHOR�QXPpULFR�SDUD�OD�SODQLILFDFLyQ�GH�XQD�SODQWD�GH�
UHPDQXIDFWXUD�GH�PDGHUD��HQ� OD�TXH�KD\�LQFHUWLGXPEUH�
VREUH� OD� GHPDQGD�� \� HQ� OD� TXH� ORV� WLHPSRV� GH�
SUHSDUDFLyQ�GHSHQGHQ�GH�OD FDSDFLGDG�\�GH�OD�VHFXHQFLD�
GH�SURGXFFLyQ��(O�SURSyVLWR�HV� LQFUHPHQWDU�HO�QLYHO�GH�
VHUYLFLR�\�PDQWHQHU� ORV�QLYHOHV�GH�VWRFN�HQ�XQ� WDPDxR�
UD]RQDEOH�� 7521&262� 0$7$02526� �������
SURSRQH� XQD� KHUUDPLHQWD� TXH� SHUPLWH� RSWLPL]DU� OD�
XWLOL]DFLyQ�GH�OD�PDWHULD�SULPD�\�OD�FDSDFLGDG�LQVWDODGD�
HQ�ODV�SODQWDV�GH�SURGXFFLyQ��3DUD�HVWR�HO�DXWRU�SURSRQH�
LPSOHPHQWDU�XQD�KHUUDPLHQWD�TXH�LQFRUSRUH�XQD� OyJLFD�
GH�QHJRFLR�D� WUDYpV�GH�SURJUDPDFLyQ�PDWHPiWLFD��SDUD�
DSR\DU� OD� WRPD� GH� GHFLVLRQHV� HQ� HO� SURFHVR��
DFRPSDxDGR�GH�XQ�UHGLVHxR�TXH�PHMRUH�OD�FRRUGLQDFLyQ�
HQWUH� ORV� GLVWLQWRV� DFWRUHV� LQYROXFUDGRV� H� LQVHUWH� OD�
KHUUDPLHQWD� HQ� OD� DUTXLWHFWXUD� GH� SURFHVRV� GH� OD�
HPSUHVD�� )LQDOPHQWH�� GHQWUR� GHO� FDPSR� GH� OD�
VLPXODFLyQ� GLQiPLFD�� :2,76&+$&+ ������� XWLOL]D�
XQD� KHUUDPLHQWD�� FRQ� EDVH� HQ� 9LVXDO� ,QWHUDFWLYH�
0RGHOOLQJ� 6LPXODWLRQ �9,06��� SDUD� GHWHUPLQDU� OD�
XWLOL]DFLyQ�GH�ODV�PiTXLQDV�SULQFLSDOHV�HQ�XQ�DVHUUDGHUR�
HQ�RUGHQ�D�LQFUHPHQWDU�OD�HILFLHQFLD�GH�ORV�VLVWHPDV�GH�
SURGXFFLyQ�

*HVWLyQ�GH�VLVWHPDV�H�LQYHVWLJDFLyQ�RSHUDWLYD
&RQ� ODV� KHUUDPLHQWDV� TXH� LQWHJUDQ� OD� ,2� HV�

SRVLEOH�DERUGDU� WRGR� WLSR�GH�SUREOHPD��GHVGH�DVSHFWRV�
PDFUR�FRPR�XQ�HFRVLVWHPD�KDVWD�DVSHFWRV�PLFUR�FRPR�
SURFHVRV� ELROyJLFRV�� HQ� GRQGH� LQWHUYLHQHQ�
PLFURRUJDQLVPRV�FRPR�EDFWHULDV�\�YLUXV��&RQ�HO�ILQ�GH�
LOXVWUDU� HVWR� SRGHPRV� PHQFLRQDU�� SRU� HMHPSOR�� HO�
WUDEDMR�GH�6(1$17(HW�DO����������HO�FXDO�VH�SODQWHD�XQ�
PRGHOR� GH� RSWLPL]DFLyQ� SDUD� OD� JHVWLyQ� GH� UHFXUVRV�
KtGULFRV� HQ� FXHQFDV� GHILFLWDULDV� LQWHJUDQGR� P~OWLSOHV�
RIHUWDV�� P~OWLSOH� GHPDQGDV� GH� DJXD� \� ODV� FRQH[LRQHV�
ItVLFDV�FRUUHVSRQGLHQWHV��,QWHJUDFLyQ�GH�DVSHFWRV�GH�,2�
\� JHVWLyQ� GH� FXHQFDV� KtGULFDV� SRGHPRV� HQFRQWUDU� HQ�
'8$1HW� DO�� �������� 65,9$67$9$HW� DO�� ��������
65,9$67$9$�HW�DO����������HQWUH�RWURV��

'HELGR� DO� FDUiFWHU� PXOWLGLPHQVLRQDO� GH� ORV�
VLVWHPDV�� \D� VHD� XQ� HFRVLVWHPD�� ELRPD�� FRPXQLGDG�� R�
FXHQFD� KLGURJUiILFD�� ODV� WpFQLFDV� PXOWLFULWHULR� VXHOHQ�
VHU� ODV� PiV� UHFRPHQGDGDV� GHELGR� D� OD� IOH[LELOLGDG� GH�
LQFRUSRUDU�YDULRV�REMHWLYRV��3DUD�0(=$�52'5Ë*8(=�
HW�DO���������\�58,=�<�$%$5=Ò$��������ODV�WpFQLFDV�
PXOWLFULWHULR� VRQ� XQD� KHUUDPLHQWD� SDUD� OD� VROXFLyQ� GH�
ORV� SUREOHPDV� HVSDFLDOHV� FRPSOHMRV� \D� TXH� IDFLOLWD� OD�
REWHQFLyQ�� JHVWLyQ�� PDQLSXODFLyQ�� DQiOLVLV�� PRGHODGR��



��������	������������������ʹͶ�ȋʹͲͳȌ�ͶǦʹ�

�� $57,&8/26

UHSUHVHQWDFLyQ� \� VDOLGD� GH� LQIRUPDFLyQ�� VLHQGR� XQ�
LQVWUXPHQWR�YHUViWLO� \�SRWHQWH�SDUD� UHVROYHU�SUREOHPDV�
FRPSOHMRV� GHO� WHUULWRULR�� (Q� OD� DFWXDOLGDG� H[LVWH� XQD�
JDPD� GH� SDTXHWHV� OLEUHV� \� FRPHUFLDOHV� TXH� VLUYHQ� GH�
DSR\R� D� ODV� GLVWLQWDV� LQVWLWXFLRQHV� SDUD� HVWDEOHFHU�
SROtWLFDV� R� SODQHV� GH� JHVWLyQ� D� QLYHO� FRPXQLWDULD� R�
WHUULWRULDO��(O�0DUFR�SDUD�OD�(YDOXDFLyQ�GH�6LVWHPDV�GH�
0DQHMR�GH�UHFXUVRV�QDWXUDOHV�LQFRUSRUDQGR�,QGLFDGRUHV�
GH� 6XVWHQWDELOLGDG� �FRQRFLGR� FRPR�0(60,6��� HV� XQD�
KHUUDPLHQWD� GH� HVWH� WLSR��0(60,6� D\XGD� D� HYDOXDU� OD�
VXVWHQWDELOLGDG� GH� VLVWHPDV� GH� PDQHMR� GH� UHFXUVRV�
QDWXUDOHV��FRQ�pQIDVLV�HQ�HO�FRQWH[WR�GH�ORV�SURGXFWRUHV�
FDPSHVLQRV�\�HQ�HO iPELWR�ORFDO��GHVGH�OD�SDUFHOD�KDVWD�
OD� FRPXQLGDG�� LQWHJUDQGR� GHVGH� DVSHFWRV� HFRQyPLFRV�
KDVWD�DPELHQWDOHV��

(Q� 5g1149,67HW� DO�� ������� VH� SUHVHQWD� OD�
FRQWULEXFLyQ�\�DSOLFDFLyQ�GH�OD�,2�HQ�HO�VHFWRU�IRUHVWDO�D�
SDUWLU�GH�XQ�DQiOLVLV�GH����SUREOHPDV�WtSLFRV�GHO�VHFWRU��
GHVGH�PDQHMR�IRUHVWDO��FDGHQD�GH�VXPLQLVWURV��PRGHORV�
PXOWLREMHWLYR�� HQIRTXHV� GHWHUPLQtVWLFRV� \� HVWRFiVWLFRV��
(VWD� OHFWXUD� SHUPLWH� FRQWHPSODU� DVSHFWRV� TXH� HVFDSDQ�
GH�HVWH�DUWtFXOR�\�HQULTXHFHQ�DO�OHFWRU�GDQGR�XQD�YLVLyQ�
KROtVWLFD� VREUH� HO� SRWHQFLDO� GH� OD� KHUUDPLHQWD� \�� HQ�
FRQVHFXHQFLD�� OD� QHFHVLGDG� GH� XQ� GHVDUUROOR� D� QLYHO�
ORFDO��

&21&/86,21(6

/D� ,2� HV� KR\� HQ� GtD�� \� GHVGH� KDFH� DOJXQDV�
GpFDGDV�� XQD� GH� ODV� KHUUDPLHQWDV� GH� JUDQ� HIHFWLYLGDG�
FRPR� VRSRUWH� D� ODV� GHFLVLRQHV�� (VWD� DILUPDFLyQ� VH�
HQFXHQWUD� UHVSDOGDGR�SRU� OD�PHMRUD�GH� OD�HILFLHQFLD�HQ�
QXPHURVRV� iPELWRV� HQ� GLVWLQWRV� FDVRV� DOUHGHGRU� GHO�
PXQGR�� GHVGH� OD� ORJtVWLFD�� ILQDQ]D�� HFRQRPtD�� VHFWRU�
IRUHVWDO��IRUHVWR�LQGXVWULD��HQWUH�RWUDV�

(O� LQJHQLHUR� IRUHVWDO� WLHQH� FRPR� FDPSR� GH�
DFFLyQ� OD� JHVWLyQ� GH� VLVWHPDV� FRPSOHMRV� FRPR�
SODQWDFLRQHV� IRUHVWDOHV� FRQ� ILQHV� LQGXVWULDOHV�� ERVTXHV�
QDWLYRV�� RSHUDFLRQHV� GH� FRVHFKD�� LQGXVWULDV� IRUHVWDOHV��
FXHQFDV� KLGURJUiILFDV�� HQWUH� RWURV�� (Q� ORV� PLVPRV� HV�
LPSRVLEOH� WRPDU�EXHQDV�GHFLVLRQHV� VLQ� WHQHU�HQ�FXHQWD�
ORV� SULQFLSDOHV� DVSHFWRV� TXH� OR� JRELHUQDQ�� 3DUD� ORJUDU�
HVWR��VH�GHEH�DEVWUDHU�R�VLPSOLILFDU�HO�VLVWHPD�PHGLDQWH�
XQ� PRGHOR� PDWHPiWLFR� \� GH� HVWD� PDQHUD� UHGXFLU� HO�
VLVWHPD� UHDO� D� XQ� Q~PHUR� ILQLWR� GH� IDFWRUHV�� (VWR�
SHUPLWH� DO� SURIHVLRQDO� IRUHVWDO� H[SHULPHQWDU� VREUH� HO�
VLVWHPD�DEVWUDFWR�\�WRPDU�OD�PHMRU�GHFLVLyQ�SRVLEOH��(V�
LPSRUWDQWH� UHFDOFDU� TXH� OD� ,2� QR� EXVFD� UHHPSOD]DU� DO�
SURIHVLRQDO�� VLQR� DSR\DU� VX� GHFLVLyQ� HQ� XQ� PDUFR�
FLHQWtILFR�� PLQLPL]DQGR� HO� ³DUWH´� HQ� OD� WRPD� GH�
GHFLVLyQ�

3RU�OR�H[SXHVWR�HQ�HVWH�GRFXPHQWR��VH�FRQVLGHUD�
TXH� OD� ,2� HV� XQD� DVLJQDWXUD� FRQ� XQ� IXWXUR� PX\�
SURPLVRULR� HQ� OD� IRUPDFLyQ� GHO� LQJHQLHUR� IRUHVWDO� \�
FXHQWD� FRQ� UHVSDOGR� VXILFLHQWH� SDUD� IRUPDU� SDUWH� GH� OD�

�KWWS���PHVPLV�JLUD�RUJ�P[

FXUUtFXOD� GH� GLFKD� FDUUHUD�� /D� ,2� EULQGD� ODV�
KHUUDPLHQWDV� SDUD� OD� WRPD� GH� GHFLVLRQHV� HQ� GLIHUHQWHV�
iUHDV� GH� OD� LQJHQLHUtD� IRUHVWDO�� FRPR� VHU�� FRVHFKD�
IRUHVWDO�� RUGHQDPLHQWR� IRUHVWDO�� HFRQRPtD� IRUHVWDO��
DGPLQLVWUDFLyQ� IRUHVWDO�� RUGHQDPLHQWR� GH� FXHQFDV�
KLGURJUiILFDV�� SURWHFFLyQ� IRUHVWDO�� VLOYLFXOWXUD��
LQGXVWULDV� IRUHVWDOHV�� HQWUH� RWUDV�� $GHPiV�� DVSHFWRV� GH�
OD� ,2� FRPR� OD� RSWLPL]DFLyQ� OLQHDO�� QR� OLQHDO�� PL[WD�
HQWHUD�\�DOJRULWPLD�GDQ�SLH�D�DERUGDMHV�SDUWLFXODUHV�HQ�
iUHDV� FRPR� HFRORJtD�� SODQLILFDFLyQ� GHO� SDLVDMH� \�
SURFHVRV�ELROyJLFRV��HQWUH�RWURV�

%,%/,2*5$)Ë$

$&8f$ (���'UDNH�)���������$QiOLVLV�GHO�ULHVJR�
HQ� OD� JHVWLyQ� IRUHVWDO� H� LQYHUVLRQHV� VLOYLFXOWXUDOHV�� XQD�
UHYLVLyQ�ELEOLRJUiILFD��%RVTXH�����������������

$)2$�� ������ 3URSXHVWD GH� SROtWLFDV� S~EOLFDV�
TXLQTXHQLR������������$VRFLDFLyQ�)RUHVWDO�$UJHQWLQD��
(Q�
KWWS���ZZZ�DIRD�RUJ�DU�QRYHGDGHVBGHWDOOH�SKS"S ����
FRQVXOWDGR�HQ�HO�PHV�GH�GLFLHPEUH�GHO�DxR�������

$/'($�� -��� 0DUWtQH]�3HxD�� )��� 5RPHUR�� &���
'LD]�%DOWHLUR�� /��� ������ 3DUWLFLSDWRU\� *RDO�
3URJUDPPLQJ� LQ� )RUHVW� 0DQDJHPHQW�� $Q� $SSOLFDWLRQ�
,QWHJUDWLQJ�6HYHUDO�(FRV\VWHP�6HUYLFHV��)RUHVWV���������
����������

$5&(�� -�(��� ������ 8P� VLVWHPD� GH� DQiOLVH��
VLPXODomR� H� RWLPL]DomR� GR� VRUWLPHQWR� IORUHVWDO� HP�
IXQomR�GD�GHPDQGD�SRU�PXOWLSURGXWRV� H� GRV� FXVWRV�GH�
WUDQVSRUWH��7HVLV�GH�'RFWRUDGR��8QLYHUVLGDG�)HGHUDO�GH�
3DUDQi��&XULWLED��%UDVLO������SS�

$5&(� -�(���������8P�VLVWHPD�GH�SURJUDPDomR�
GR� WUDQVSRUWH� SULQFLSDO� GH� PXOWLSURGXWRV� IORUHVWDLV�
YLVDQGR� D� PLQLPL]DomR� GH� FXVWRV�� 7HVLV� GH� 0DHVWUtD��
8QLYHUVLGDG�)HGHUDO�GH�3DUDQi��&XULWLED��%UDVLO�����SS�

%$-*,5$1� 2��� =DQMDQL�� 0��� 1RXUHOIDWK�� 0���
������ ,QWHJUDWHG� WDFWLFDO� SODQQLQJ� LQ� OXPEHU� VXSSO\�
FKDLQV��3URFHHGLQJV�RI�WKH������,QGXVWULDO�DQG�6\VWHPV�
(QJLQHHULQJ�5HVHDUFK�&RQIHUHQFH��0RQWUpDO��&DQDGD�

%$5526� 2��� :HLQWUDXE�� $��� ������ 3ODQQLQJ�
IRU� D� YHUWLFDOO\� LQWHJUDWHG� IRUHVW� LQGXVWU\�� 2SHUDWLRQV�
5HVHDUFK�������������������

%(1� $/,� 0��� *DXGUHDXOW�� -��� '¶$PRXUV�� 6���
&DUOH�� 0�(��� ������ $� PXOWL�OHYHO� IUDPHZRUN� IRU�
GHPDQG� IXOILOOPHQW� LQ� D�PDNH�WR�VWRFN� HQYLURQPHQW� D�
FDVH�VWXG\�LQ�FDQDGLDQ�VRIWZRRG�OXPEHU�LQGXVWU\����WKH�
,QWHUQDWLRQDO� &RQIHUHQFH� RI�0RGHOLQJ� DQG�6LPXODWLRQ��
1DQF\��)UDQFH�
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%(77,1*(5��3���%RVWRQ��.���6LU\��-���*UHEQHU��
'��� ������ )RUHVW� PDQDJHPHQW� DQG� SODQQLQJ�� �HUD� HG��
$FDGHPLF�3UHVV��&DOLIRUQLD������SS�

%52=�� '��� ������ 7pFQLFDV� GH� VLPXODFLyQ� \�
RSWLPL]DFLyQ� DSOLFDGDV� D� OD� SODQLILFDFLyQ� IRUHVWDO��
(GLWRULDO�GH� OD�8QLYHUVLGDG�1DFLRQDO�GHO�6XU� �(GLXQV���
%DKtD�%ODQFD��$UJHQWLQD������SS�

&$03$1(//$�� 6��� 0RQWDJQD�� 0��� &RUVDQR��
*��� ������ 3ODQHDPLHQWR� ySWLPR� GH� XQD� FDGHQD� GH�
VXPLQLVWURV� GH� OD� LQGXVWULD� PDGHUHUD� HQ� $UJHQWLQD��
-RUQDGDV� GH� -yYHQHV� LQYHVWLJDGRUHV�� 8QLYHUVLGDG�
1DFLRQDO�GHO�/LWRUDO��5RVDULR��$UJHQWLQD�

&$1,7527� /���*DUFtD��1��� ������ /D� ORJtVWLFD�
FRPR� KHUUDPLHQWD� SDUD� OD� FRPSHWLWLYLGDG�� (O� URO�
HVWUDWpJLFR� GH� OD� LQIUDHVWUXFWXUD�� �HUD� (G�� &iPDUD�
$UJHQWLQD�GH�OD�&RQVWUXFFLyQ��$UJHQWLQD�

&$f(7(��*��� ������ ,PSDFWR� HQ� ODV� HFRQRPtDV�
UHJLRQDOHV� SRU� HO� DXPHQWR� HQ� ORV� FRVWRV� GH� WUDQVSRUWH��
8QLyQ�,QGXVWULDO�$UJHQWLQD��$UJHQWLQD�

&+$8+$1� 6�6��� )UD\UHW�� -�0��� /HEHO�� /���
������0XOWL�FRPPRGLW\�VXSSO\�QHWZRUN�SODQQLQJ�LQ�WKH�
IRUHVW� VXSSO\� FKDLQ�� (XURSHDQ� -RXUQDO� RI� 2SHUDWLRQDO�
5HVHDUFK�������������������

&857,6�� )��� ������ /LQHDU� SURJUDPPLQJ� WKH�
PDQDJHPHQW� RI� D� IRUHVW� SURSHUW\�� -RXUQDO� RI� )RUHVWU\��
���������������

'(/� 5Ë2�� 0��� 0RQWHV�� )��� &DxHOODV�� ,���
0RQWHUR�� *��� ������ 5HYLVLyQ�� ËQGLFHV� GH� GLYHUVLGDG�
HVWUXFWXUDO� HQ� PDVDV� IRUHVWDOHV�� ,QYHVWLJDFLyQ� $JUDULD��
6LVWHPDV�\�5HFXUVRV�)RUHVWDOHV�����������������

'Ë$=�%$/7(,52�� /��� %HUWRPHX�� 0���
%HUWRPHX�� 0��� ������ 2SWLPDO� KDUYHVW� VFKHGXOLQJ� LQ�
(XFDO\SWXV�SODQWDWLRQV��$�FDVH�VWXG\�LQ�*DOLFLD��6SDLQ���
)RUHVW�3ROLF\�DQG�(FRQRPLFV�����������������

'8$1�� 4��� 625226+,$1�� 6��� *XSWD�� 9�.���
������2SWLPDO�XVH�RI� WKH�6&(�8$�JOREDO�RSWLPL]DWLRQ�
PHWKRG� IRU� FDOLEUDWLQJ� ZDWHUVKHG� PRGHOV�� -RXUQDO� RI�
K\GURORJ\������������������

*$8'5($8/7� -��� )RUJHW�� 3��� )UD\UHW�� -�0���
5RXVVHDX�� $��� /HPLHX[�� 6��� '¶$PRXUV�� 6��� ������
'LVWULEXWHG�RSHUDWLRQV�SODQQLQJ�LQ�WKH�VRIWZRRG�OXPEHU�
VXSSO\� FKDLQ�� PRGHOV� DQG� FRRUGLQDWLRQ�� ,QWHUQDWLRQDO�
-RXUQDO�RI�,QGXVWULDO�(QJLQHHULQJ�����������������

*,/025(��3�&���*RPRU\��5�(���������$�OLQHDU�
SURJUDPPLQJ� DSSURDFK� WR� WKH� FXWWLQJ� VWRFN� SUREOHP��
2SHUDWLRQV�5HVHDUFK����������������

*,0e1(=��-���%HUWRPHX��0���'tD]�%DOWHLUR��/���
5RPHUR�� &��� ������ 2SWLPDO� KDUYHVW� VFKHGXOLQJ� LQ�
(XFDO\SWXV SODQWDWLRQV� XQGHU� D� VXVWDLQDELOLW\�
SHUVSHFWLYH�� )RUHVW� (FRORJ\� DQG�0DQDJHPHQW�� ��������
��������

*21=È/(=�� -��� *XDVFK�� -��� 6HUHEULVN\�� 7���
��������,PSURYLQJ�ORJLVWLFV�FRVWV�IRU�WUDQVSRUWDWLRQ�DQG�
WUDGH�IDFLOLWDWLRQ��7KH�:RUOG�%DQN��/DWLQ�$PHULFD�DQG�
&DULEEHDQ� 5HJLRQ�� 3ROLF\� UHVHDUFK� ZRUNLQJ� SDSHU�
VHULHV����������SS�

*811$56621�� +��� 5|QQTYLVW�� 0��� &DUOVVRQ��
'��� ������ ,QWHJUDWHG� SURGXFWLRQ� DQG� GLVWULEXWLRQ�
SODQQLQJ� IRU� 6|GUD� &HOO� $%�� -RXUQDO� RI�0DWKHPDWLFDO�
0RGHOOLQJ�DQG�$OJRULWKPV��������������

+,//,(U�� )�6��� /LHEHUPDQ�� *�-��� ������
,QWURGXFFLyQ� D� OD� LQYHVWLJDFLyQ� GH� RSHUDFLRQHV�� �QD�
(GLFLyQ��0F*UDZ�+LOO��0p[LFR������SS�

-2+1621�� .��� 6FKHXUPDQ�� +��� ������
7HFKQLTXHV� IRU�SUHVFULELQJ�RSWLPDO� WLPEHU�KDUYHVW�DQG�
LQ� 7HFKQLTXHV� IRU� SUHVFULELQJ� RSWLPDO� WLPEHU KDUYHVW�
DQG� LQYHVWPHQW�XQGHU�GLIIHUHQW�REMHFWLYHV� � 'LVFXVVLRQ�
DQG�V\QWKHVLV��)RUHVW�6FLHQFH��0RQRJUDSK�����

-81,25��0���/D]DUHWWL��'���9LHLUD��$���������$�
HILFLrQFLD�ORJtVWLFD�QD�FDGHLD�GR�JXVD�D�ELRUUHGXWRU��(Q�
;9,,� � 6HPLQiULR� GH� $WXDOL]DomR� VREUH� 6LVWHPDV� GH�
&ROKHLWD� GH� 0DGHLUD� H� 7UDQVSRUWH� )ORUHVWDO�� &XULWLED��
%UDVLO��

0$&� '21$*+�� 3��� %HUJHU�� 6��� )KDOHU�� -���
)RUQDVR��*���%HUOLQJHU��&���3DLYD��'���%HGULM��1���������
/D� H[SHULHQFLD� GHO� DJORPHUDGR� SURGXFWLYR� IRUHVWDO�
PLVLRQHV�\�FRUULHQWHV��)DVH�,,��ORV�SUR\HFWRV�VHFWRULDOHV��
;;9,� -RUQDGDV� )RUHVWDOHV� GH� (QWUH� 5tRV�� &RQFRUGLD��
$UJHQWLQD�

0$1(66� 7���1RUWRQ��6���������0XOWLSOH�3HULRG�
&RPELQHG�2SWLPL]DWLRQ�$SSURDFK�WR�)RUHVW�3URGXFWLRQ�
3ODQQLQJ��6FDQG��-��)RU��5HV������������±����

0$57Ë1(=�� )��� � 'H� &ULVWyIDUR�� *��� 6iQFKH]��
/���+DQWNH��%���'LD]��$���������(O�VLVWHPD�GH�WUDQVSRUWH�
HQ� DUJHQWLQD�� $QiOLVLV� GH� VLWXDFLyQ�� SUREOHPiWLFDV� \�
SURSXHVWDV�SDUD�HO�6LVWHPD�GH�7UDQVSRUWH�HQ�$UJHQWLQD��
,QIRUPH� GHO� &(&5('$�� ��� SS�� (Q��
KWWS���ZZZ�FHFUHGD�RUJ�DU�DUFKLYRV�Q1L.E�SGI�
FRQVXOWDGR�HQ�HO�PHV�GH�GLFLHPEUH�GHO�DxR������

0$785$1$�� 6��� 3L]DQL�(��� 9HUD�� -��� ������
6FKHGXOLQJ�SURGXFWLRQ�IRU�D�VDZPLOO��$�FRPSDULVRQ�RI�
D�PDWKHPDWLFDO�PRGHO�YHUVXV�D�KHXULVWLF��&RPSXWHUV�	�
,QGXVWULDO�(QJLQHHULQJ������������±����

0e1'(=��0��� ������ 0RGHODGR� GH� XQ� VLVWHPD�
GH� SODQLILFDFLyQ� \� PDQHMR� GH� SODQWDFLRQHV� IRUHVWDOHV�
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�� $57,&8/26

LQGXVWULDOHV��7HVLV�'RFWRUDO��8QLYHUVLGDG�GH�ORV�$QGHV��
0pULGD��9HQH]XOHD������SS�

0(<(5�� +��� 5HFNQDJHO�� $��� 6WHYHQVRQ�� '���
%DUWRR�� 5��� ������ )RUHVW� 0DQDJHPHQW�� �GD� HG��
0F*UDZ�+LOO��1HZ�<RUN������SS�

0(=$�52'5Ë*8(=�� '��� 0DUWtQH]�� /�0���
-DUGHO�3HOiH]�� (�-��� %HQDYLGHV�6RORULR�� -�'��� ������ (O�
DQiOLVLV� PXOWLFULWHULR� FRPR� KHUUDPLHQWD� SDUD� OD�
SODQLILFDFLyQ� WHUULWRULDO� HQ�FXHQFDV��6HJXQGR�&RQJUHVR�
1DFLRQDO� GH� 0DQHMR� GH� &XHQFDV� +LGURJUiILFDV��
9LOODKHUPRVD�� 0p[LFR�� (Q��
KWWS���ZZZ�SURQDFRVH�JRE�P[�SURQDFRVH���FRQWHQLGR�
GRFXPHQWRV�$1$/,6,6B08/7,&5,7(5,2B&8(1&
$6�SGI� FRQVXOWDGR� HQ� HO� PHV� GH� GLFLHPEUH� GHO� DxR�
�����

5$),(,� 5��� 1RXUHOIDWK�� 0��� *DXGUHDXOW�� -���
6DQWD�(XODOLD��/�$���%28&+$5'��0���������'\QDPLF�
VDIHW\� VWRFN� LQ� FR�SURGXFWLRQ� GHPDQG�GULYHQ� ZRRG�
UHPDQXIDFWXULQJ�PLOOV��$�FDVH�VWXG\�� ,QW��-��3URGXFWLRQ�
(FRQRPLFV������������±���

5,9(52� '�6��� ������ 0HWRGRORJtD� GH� OD�
,QYHVWLJDFLyQ��(GLFLyQ�6KDORP��$UJHQWLQD�����SS�

52'5Ë*8(=�� /�&��� 'tD]�%DOWHLUR�� /��� ������
5pJLPHQ� ySWLPR� SDUD� SODQWDFLRQHV� GH� HXFDOLSWRV� HQ�
%UDVLO�� 8Q� DQiOLVLV� QR� GHWHUPLQLVWD�� ,QWHUFLHQFLD��
5HYLVWD� GH� FLHQFLD� \� WHFQRORJtD� GH� $PpULFD�� ��������
��������

5g1149,67� 0��� '¶$PRXUV�� 6��� :HLQWUDXE��
$��� -RIUH�� $��� *XQQ�� (��� +DLJKW�� 5��� 0DUWHOO�� '���
0XUUD\�� $��� 5RPHUR�� &��� ������ 2SHUDWLRQV� 5HVHDUFK�
FKDOOHQJHV� LQ� IRUHVWU\�� ��� RSHQ� SUREOHPV�� $QQDOV� RI�
2SHUDWLRQV�5HVHDUFK����������������

58,=�� &��� $EDU]~D�� -��� ������ (YDOXDFLyQ�
PXOWLFULWHULR�PXOWLREMHWLYR� DSOLFDGD� D� ORV� XVRV� \�
FREHUWXUDV� GH� VXHOR� HQ� OD� FXHQFD� GH� FKLOOiQ� 7LHPSR� \�
(VSDFLR���������������

6&+:$%�� .��� ������ 7KH� *OREDO�
&RPSHWLWLYHQHVV� 5HSRUW� ����±������:RUOG� (FRQRPLF�
)RUXP�� (Q�
KWWS���ZZZ��ZHIRUXP�RUJ�GRFV�:()B*OREDO&RPSHWLWL
YHQHVV5HSRUWB��������SGI�FRQVXOWDGR� HQ� HO� PHV� GH�
GLFLHPEUH�GHO�DxR������

6(1$17(�� 0�0��� 6DQFKR�� )�+��� $UFH�� 0�0���
*DUULGR�� 5�6��� ������ 2SWLPL]DFLyQ� GH� OD� JHVWLyQ� GH�
UHFXUVRV� KtGULFRV� HQ� FXHQFDV� GHILFLWDULDV�� $QDOHV� GH�
$6(380$��������������

6+$%$1,� 1��� 6RZODWL�� 7��� 2XKLPPRX�� 0���
5RQQTYLVW�� 0��� ������ 7DFWLFDO� VXSSO\� FKDLQ� SODQQLQJ�

IRU� D� IRUHVW� ELRPDVV� SRZHU� SODQW� XQGHU VXSSO\�
XQFHUWDLQW\��(QHUJ\�������������������

65,9$67$9$�� 3��� +DPOHWW�� -�0��� 5RELOODUG��
3�'���'D\��5�/���������:DWHUVKHG�RSWLPL]DWLRQ�RI�EHVW�
PDQDJHPHQW�SUDFWLFHV�XVLQJ�$QQ$*136�DQG�D�JHQHWLF�
DOJRULWKP��:DWHU�5HVRXUFHV�5HVHDUFK�������������

65,9$67$9$�� 3��� +DPOHWW�� -�0��� 5RELOODUG��
3�'���������ZDWHUVKHG�RSWLPL]DWLRQ�RI�DJULFXOWXUDO�EHVW�
PDQDJHPHQW� SUDFWLFHV�� FRQWLQXRXV� VLPXODWLRQ� YHUVXV�
GHVLJQ� VWRUPV�� -RXUQDO� RI� WKH� $PHULFDQ� :DWHU�
5HVRXUFHV�$VVRFLDWLRQ�������������±�����

7$0$<2�� 0��� ������ (O� SURFHVR� GH� OD�
LQYHVWLJDFLyQ� FLHQWtILFD�� �WD� (G�� (GLWRULDO� /LPXVD��
0p[LFR������SS��

7521&262�� -��� '
$PRXUV�� 6��� )OLVEHUJ�� 3���
5|QQTYLVW��0���:HLQWUDXE��$��� ������ $�PL[HG� LQWHJHU�
SURJUDPPLQJ�PRGHO�WR�HYDOXDWH�LQWHJUDWLQJ�VWUDWHJLHV�LQ�
WKH�IRUHVW�YDOXH�FKDLQ�$�FDVH�VWXG\�LQ�WKH�&KLOHDQ�IRUHVW�
LQGXVWU\�� &DQDGLDQ� -RXUQDO� RI� )RUHVW� 5HVHDUFK�� �������
���������

7521&262� 0$7$02526�� &�$��� ������
2SWLPL]DFLyQ� GH� ORV� SURFHVRV� GH� SODQLILFDFLyQ� GH� OD�
SURGXFFLyQ� GH� DVHUUDGHURV�� 7HVLV� GH� 0DHVWUtD��
8QLYHUVLGDG�GH�&KLOH������SS�

9$5$6��0���0DWXUDQD��6���3DVFXDO��5���9DUJDV��
,���9HUD��-���������6FKHGXOLQJ�SURGXFWLRQ�IRU�D�VDZPLOO��
$� UREXVW� RSWLPL]DWLRQ� DSSURDFK�� ,QW��
-�3URGXFWLRQ(FRQRPLFV������������±���

9(5'Ë1�� *��� 'tD]�� -��� /LQDUHV��0��� 7HFOH�� $���
������$SOLFDFLyQ�GH�WpFQLFDV�PXOWLFULWHULR�HQ�HO�PDQHMR�
LQWHJUDO� IRUHVWDO� HQ� 'XUDQJR�� 0p[LFR�� 0DGHUD� \�
%RVTXH��������������

:2,76&+$&+�� *��� ������ 6HOHFFLyQ� GHO� IOXMR�
ySWLPR� HQ� XQD� SODQWD� GH� DVHUUtR� FRQ� GRV� HTXLSRV�
SULQFLSDOHV� GH� FRUWH� SRU� PHGLR� GH� VLPXODFLyQ�� ;;9�
(VFXHOD� GH� 3HUIHFFLRQDPLHQWR� HQ� ,QYHVWLJDFLyQ�
2SHUDWLYD�� 6DQ�1LFROiV� GH� ORV�$UUR\RV��%XHQRV�$LUHV��
$UJHQWLQD�

<8��=���.OHLQ��&���-DQJ��:���������0XOWL�SHULRG�
RSHUDWLRQDO� SODQQLQJ� LQ� ZRRG\� ELRPDVV� V\VWHP�� (Q��
,QGXVWULDO�DQG�V\VWHPV�HQJLQHHULQJ�UHVHDUFK�FRQIHUHQFH��
0RQWUHDO��&DQDGD�


