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�WK��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QGXVWULDO�(QJLQHHULQJ�DQG�,QGXVWULDO�0DQDJHPHQW���
;9,��&RQJUHVR�GH�,QJHQLHUtD�GH�2UJDQL]DFLyQ��9LJR��-XO\�������������

�
(O�SDSHO�GH�ORV�6,�\�7,�HQ�OD�ORJtVWLFD�SRUWXDULD��
�
7KH�UROH�RI�,6�DQG�,7�LQ�SRUW�ORJLVWLFV�

'HO�$JXD�1DYDUUR�-���%R]D�$��)UDQFR�5�'���

$EVWUDFW��(QJOLVK��7KH�DLP�RI�WKLV�SDSHU�LV�WR�H[SORUH�WKH�VFLHQWLILF�OLWHUDWXUH�DERXW�WKH�
LQIRUPDWLRQ�DQG� WHFKQRORJ\�V\VWHPV��DSSOLHG� LQ� WKH� ILHOG�RI�SRUW� ORJLVWLFV��7R�GR� WKLV���
SDSHUV�WKDW�DGGUHVVHG�WKLV�LVVXH�LQ�DQ�H[SOLFLWO\�ZD\�DIWHU�WKH�\HDU������KDV��EHHQ�DQD�
O\]HG��$Q�DQDO\VLV�RI� WKH�SDSHUV� IRXQGHG�KDV�DOORZHG�D� ILUVW�FDWHJRUL]DWLRQ�GHSHQGLQJ�
RQ�WKHLU�DSSURDFK��SDSHUV�WKDW�PDNH�D�JHQHUDO�FROOHFWLRQ�RI�LQIRUPDWLRQ�DQG�WHFKQRORJ\�
V\VWHPV� LQ� WKH�SRUW� DUHD��SDSHUV� WKDW� GRFXPHQW� WKH� FDVH�RI� D� VSHFLILF� DSSOLFDWLRQ�� DQG�
SDSHUV�ZKLFK� H[SRVH� WKH� UHVXOW� RI� D� SUDFWLFDO�� ,Q� DGGLWLRQ�� LW� KDV�EHHQ�PDGH� D� VHFRQG�
FODVVLILFDWLRQ� RI� LQIRUPDWLRQ� DQG� WHFKQRORJ\� V\VWHPV�� GHSHQGLQJ� RQ� WKH� QHHGV� WKDW�
VROYHV��)LQDOO\��WKLV�SDSHU�LV�SUHVHQWHG�DV�D�WRRO�WKDW�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�FXUUHQW�
VWDWH� RI� UHVHDUFK� LQ� WKLV� ILHOG�� DOORZLQJ� HDFK� RQH� RI� WKH� FODVVLILFDWLRQV� SURYLGHG� WR�
LGHQWLI\�DUHDV�WKDW�KDYH�EHHQ�ZRUNHG�ZLWK�PRUH�LQWHQVLW\��

5HVXPHQ��&DVWHOODQR��(O�REMHWLYR�GHO�SUHVHQWH�WUDEDMR�HV�H[SORUDU�OD�ELEOLRJUDItD�FLHQ�
WtILFD�H[LVWHQWH�DFHUFD�GH�ORV�VLVWHPDV�\� WHFQRORJtDV�GH�OD� LQIRUPDFLyQ��DSOLFDGRV�HQ�HO�
iPELWR� GH� OD� ORJtVWLFD� SRUWXDULD�� 3DUD� HOOR�� VH� KD� UHDOL]DGR� XQD� E~VTXHGD� GH� DUWtFXORV�
SRVWHULRUHV�DO�DxR�������TXH�DERUGDQ�GLFKD� WHPiWLFD�GH�IRUPD�H[SOtFLWD��(O�DQiOLVLV�GH�
ORV�SDSHUV�HQFRQWUDGRV�KD�SHUPLWLGR�UHDOL]DU�XQD�SULPHUD�FDWHJRUL]DFLyQ�GH�ORV�WUDEDMRV�
VHJ~Q�VX�HQIRTXH��DUWtFXORV�TXH�UHDOL]DQ�XQD�UHFRSLODFLyQ�JHQHUDO�GH�DSOLFDFLRQHV�GH�VLV�
WHPDV�\�WHFQRORJtDV�GH�OD�LQIRUPDFLyQ�HQ�HO�iPELWR�SRUWXDULR��DUWtFXORV�TXH�GRFXPHQWDQ�
HO�FDVR�GH�XQD�DSOLFDFLyQ�FRQFUHWD��\�DUWtFXORV�TXH�H[SRQHQ�HO�UHVXOWDGR�GH�XQ�FDVR�SUiF�
WLFR��$GHPiV�VH�KD�UHDOL]DGR�XQD�VHJXQGD�FODVLILFDFLyQ�GH�ODV�DSOLFDFLRQHV�GH�VLVWHPDV�\�
WHFQRORJtDV� GH� OD� LQIRUPDFLyQ�� VHJ~Q� HO� WLSR�GH�QHFHVLGDGHV�TXH� VROYHQWD��)LQDOPHQWH�
HVWH�DUWtFXOR�VH�SUHVHQWD�FRPR�XQD�KHUUDPLHQWD�TXH�SURSRUFLRQD�XQD�YLVLyQ�GH�OD�VLWXD�
FLyQ�DFWXDO�GH�OD�LQYHVWLJDFLyQ�HQ�HVWH�FDPSR��SHUPLWLHQGR�FDGD�XQD�GH�ODV�FODVLILFDFLR�
QHV�UHDOL]DGDV�LGHQWLILFDU�ODV�iUHDV�HQ�ODV�TXH�VH�KD�WUDEDMDGR�FRQ�PD\RU�LQWHQVLGDG��
�

���������������������������������������� �������������������
�-XDQ�'HO�$JXD�1DYDUUR��
���$QGUHV�%R]D��5XEpQ�'DULR�
&HQWUR�GH�,QYHVWLJDFLyQ�HQ�*HVWLyQ�H�,QJHQLHUtD�GH�3URGXFFLyQ��&,*,3���8QLYHUVLWDW�3ROLWqFQLFD�GH�
9DOqQFLD��&DPLQR�GH�9HUD�V�Q�(G��*�����\����SODQWD�$FF�'��&LXGDG�3ROLWpFQLFD�GH�OD�,QQRYDFLyQ��H�
PDLO��MXDGHODJ#DDD�XSY�HV��DER]D#FLJLS�XSY�HV��GIUDQFR#FLJLS�XSY�HV�
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.H\ZRUGV��SRUW�ORJLVWLFV��PDULWLPH�ORJLVWLFV��,6�,7�SRUW��3DODEUDV�FODYH��ORJtVWLFD�SRU�
WXDULD��ORJtVWLFD�PDUtWLPD��6,�7,�SRUWXDULRV��
�
����,QWURGXFFLyQ�

3RGHPRV�GHILQLU�HO�WUDQVSRUWH�FRPR�OD�DFWLYLGDG�TXH�WLHQH�FRPR�REMHWR�HVHQFLDO�OD�PRGL�
ILFDFLyQ� GH� OD� ORFDOLGDG� GH� ORV� ELHQHV� VLQ� DOWHUDUORV� R� WUDQVIRUPDUORV� LQWUtQVHFDPHQWH�
�&RUWpV�*DUFtD���������3RU�WDQWR�HO�WUDQVSRUWH�HV�XQD�DFWLYLGDG�OLJDGD�D�OD�SURGXFFLyQ�GH�
ELHQHV�TXH�GHEHQ�VHU�FRQVXPLGRV�HQ�XQD�ORFDOL]DFLyQ�GLIHUHQWH�D�OD�GH�VX�SURGXFFLyQ��\�
HQ�HO�FDVR�GHO� WUDQVSRUWH�PDUtWLPR�HO�SXHUWR�HV�HO� OXJDU�JHRJUiILFR�TXH�YLQFXOD�DO�PDU�
FRQ� OD� WLHUUD�\�TXH�GLVSRQH�GH�XQDV�FRQGLFLRQHV�ItVLFDV��FOLPDWROyJLFDV�H�KLGURJUiILFDV�
WDOHV�TXH�SHUPLWHQ� OD�HQWUDGD��HVWDQFLD�\�GHVSDFKR�GH�HPEDUFDFLRQHV��/RV�SXHUWRV� VRQ�
SRU�WDQWR��VLVWHPDV�ORJtVWLFRV�ELGLUHFFLRQDOHV��\D�TXH�UHFLEHQ�ELHQHV�GH�ORV�EXTXHV�\�HQ�
WUHJDQ�RWURV�ELHQHV�D�ORV�PLVPRV��\�FRPR�HQ�FXDOTXLHU�VLVWHPD�ORJtVWLFR��H[LVWH�XQ�IOXMR�
ItVLFR�\�XQ�IOXMR�GH�LQIRUPDFLyQ�DVRFLDGD��9HOiVTXH]��6���\�0DUWtQH]��;����������
$�OR�ODUJR�GH�OD�~OWLPD�GpFDGD��OD�LPSODQWDFLyQ�GH�ORV�6,�\�ODV�7,�KD�SHUPLWLGR�D�ODV�HP�
SUHVDV�DOFDQ]DU�XQ�HQIRTXH�GH�RULHQWDFLyQ�DO�FOLHQWH��*LO��,����������\�HO�VHFWRU�GH�OD�OR�
JtVWLFD�SRUWXDULD�QR�KD�VLGR�DMHQR�GLFKDV�QHFHVLGDGHV��
(O�SUHVHQWH�WUDEDMR�DERUGD�OD�WHPiWLFD�GHO�SDSHO�DFWXDO�TXH�MXHJDQ�ORV�6,�\�7,�HQ�OD�OR�
JtVWLFD�SRUWXDULD��UHDOL]DQGR�XQD�UHFRSLODFLyQ�\�DQiOLVLV�GH�ODV�SXEOLFDFLRQHV�DO�UHVSHFWR�
GH�ORV�~OWLPRV��DxRV�FX\R�REMHWLYR�HV�JHQHUDU�XQD�FODVLILFDFLyQ�GH�ORV�HVWXGLRV�UHDOL]D�
GRV�TXH�VLUYD�GH�SXQWR�GH�SDUWLGD�D�IXWXUDV�LQYHVWLJDFLRQHV�HQ�HO�iPELWR�GH�ORV�6,�\�7,�
HQ�OD�ORJtVWLFD�SRUWXDULD��

����0HWRGRORJtD�

(O�SUHVHQWH�DUWtFXOR�UHYLVD�WUDEDMRV�SXEOLFDGRV�GHVGH�HO�DxR�������WDQWR�HQ�HO�iPELWR�QD�
FLRQDO�FRPR�LQWHUQDFLRQDO�DFHUFD�GHO�SDSHO�GH�ORV�6,�\�7,�HQ�OD�ORJtVWLFD�SRUWXDULD��
/D�E~VTXHGD�GH�DUWtFXORV�VH�GLYLGLy�HQ�GRV�IDVHV��(Q�OD�SULPHUD�IDVH�VH�EXVFy�LQIRUPD�
FLyQ�ELEOLRJUiILFD�HQ�LGLRPD�HVSDxRO��VHOHFFLRQDQGR�ORV�VLJXLHQWHV�FULWHULRV�GH�E~VTXH�
GD��7,&�ORJtVWLFD�SRUWXDULD��6,�ORJtVWLFD�SRUWXDULD��\�1XHYDV�WHFQRORJtDV�ORJtVWLFD�SRUWXD�
ULD�� (Q� OD� VHJXQGD� IDVH�� VH� UHDOL]y� XQD� E~VTXHGD� GH� DUWtFXORV� HQ� LQJOHV�� 'DGR� TXH� OD�
PD\RUtD�GH� WH[WRV�FLHQWtILFRV� VH�HQFXHQWUDQ�HVFULWRV�HQ� LQJOpV�� HVWD� VHJXQGD� IDVH�GH� OD�
E~VTXHGD� IXH� PiV� SURIXQGD�� XWLOL]DQGR� ORV� VLJXLHQWHV� FULWHULRV� GH� E~VTXHGD��7,&� SRUW�
ORJLVWLFV��6,�SRUW�ORJLVWLFV��6RIWZDUH�SRUW�ORJLVWLFV��7,&�PDULWLPH�ORJLVWLFV��(53�PDULWL�
PH�SRUW��\�7,&�WUDQVSRUW��(O�PRWRU�GH�E~VTXHGD�XWLOL]DGR�IXH�*RRJOH�DFDGpPLFR��
$�FRQWLQXDFLyQ�VH�OOHYy�D�FDER�XQ�DQiOLVLV�SDUWLFXODU�GH��ORV�DUWtFXORV�TXH�WUDWDQ�OD�WHPi�
WLFD�GH�IRUPD�H[SOtFLWD��LGHQWLILFDQGR�SXQWRV��FRPXQHV��DVt�FRPR�ORV�GLIHUHQWHV�HQIRTXHV�
H[SXHVWRV� SRU� FDGD� DXWRU�� SDUD� ILQDOPHQWH� HVWDEOHFHU� XQD� SULPHUD� FODVLILFDFLyQ� GH� ORV�
PLVPRV��HQ�IXQFLyQ�GH�OD�WHPiWLFD�DERUGDGD��DVt�FRPR�XQD�UHFRSLODFLyQ�\�FODVLILFDFLyQ�
GH�ORV�GLIHUHQWHV�6,�7,�H[SXHVWRV���
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�����&ODVLILFDFLyQ�\�DQiOLVLV�

�������&ODVLILFDFLyQ�GH�ORV�DUWtFXORV��

7UDV�HO�DQiOLVLV�GH�ORV�DUWtFXORV�KDOODGRV�HQ�OD�IDVH�GH�E~VTXHGD��VH�KDQ�LGHQWLILFDGR�SXQ�
WRV�FRPXQHV�HQ� OD� WHPiWLFD� WUDWDGD�DVt�FRPR�HO�HQIRTXH�DGRSWDGR�SRU� ORV�DXWRUHV��TXH�
KDQ� SHUPLWLGR� HODERUDU� XQD� SULPHUD� FODVLILFDFLyQ�� DUWtFXORV� TXH� UHDOL]DQ� XQD� UHFRSLOD�
FLyQ�JHQHUDO�GH�6,�7,�HQ�HO�iPELWR�GH�OD�ORJtVWLFD�SRUWXDULD��DUWtFXORV�TXH�DQDOL]DQ�OD�XWL�
OLGDG�p[LWR�GH�XQD�DSOLFDFLyQ�GH�6,�7,�HQ�HO�VHFWRU�SRUWXDULR��\�SRU�~OWLPR�DUWtFXORV�GH�
FDVRV�SUiFWLFRV�GH�DSOLFDFLyQ�GH�6,�7,�HQ�DXWRULGDGHV�SRUWXDULDV�FRQFUHWDV���

7DEOD�����&ODVLILFDFLyQ�GH�DUWtFXORV�

&ODVLILFDFLyQ� $UWLFXORV�
5HFRSLODFLyQ�6,�7,� .LD�0�HW�DO���������&RWR�3�HW�DO� ��������*LDQQRSRXORV�*&���������6DQWRV�0�

��������.HFHOL�<�DQG�&KRL�+5���������9HODVTXH]�6�DQG�0DUWtQH]�;��������
$SOLFDFLRQHV�6,�,7� &KRL�+5�HW�Dx���������&KR�+�HW�DO���������'DVFKNRYVND�.�DQG�6KRO]�5HLWHU�%�

��������0F&RUPDF�(�HW�DO���������%UX]]RQH�$�HW�DO���������
&DVR� SUiFWLFR� DSOLFDFLyQ�
DXWRULGDG�SRUWXDULD�

&RWR�3�HW�DO���������/HH��3DUWULGJH�HW�DO���������3DUN�1�HW�DO���������.HFHOL�<�
DQG�&KRL�+5���������&KULVWLQD�:�<�HW�DO��������

���������$UWtFXORV�TXH�UHDOL]DQ�XQD�UHFRSLODFLyQ�JHQHUDO�GH�6,�7,�

7DEOD�����'HWDOOH�GH�DUWtFXORV��L��

$xR� $XWRU� 7tWXOR� 7HPD� (QIRTXH�

����� 0� .LD�� (�
6KD\DQ��
)��*KRWE�

7KH�
LPSRUWDQFH� RI�
LQIRUPDWLRQ�
WHFKQRORJ\� LQ�
SRUW� WHUPLQDO�
RSHUDWLRQV�

,QYHVWLJDU� OD� LPSRUWDQFLD�
GH� ODV� WHFQRORJtDV� GH� OD�
LQIRUPDFLyQ�� \� VX� SDSHO�
HQ� OD� PHMRUD� GH� ORV�
VLVWHPDV�RSHUDWLYRV�HQ�HO�
PDQHMR�GH�FDUJD�

6H�UHYLVD� OD� LPSRUWDQFLD�GH� ODV�7,&�HQ� OD�JHVWLyQ�GH�
OD� FDGHQD� GH� VXPLQLVWUR�� ORV� UHTXHULPLHQWRV� HQ� OD�
WUDQVPLVLyQ� GH� GDWRV� HQ� XQD� WHUPLQDO� SRUWXDULD�� \�
WLSRV�GH�GLVSRVLWLYRV�HOHFWUyQLFRV�HPSOHDGRV��

6H�JHQHUD�XQ�PRGHOR�GH�VLPXODFLyQ�SDUD�FRPSDUDU�OD��
PHMRUD� HQ� ODV� RSHUDFLRQHV� GH� XQD� WHUPLQDO� GH�
FRQWHQHGRUHV� HTXLSDGRV� FRQ� GLVSRVLWLYRV�
HOHFWUyQLFRV� IUHQWH� D� XQ� WHUPLQDO� VLQ� HVWRV�
GLVSRVLWLYRV��

�

����� 3�� &RWR�
0LOOiQ��
0�� $��
3HVTXHUD��
-�� 0��
&DVWDQHGR
�� 5��
1~xH]�

,PSDFWR�GH� ODV�
QXHYDV�
WHFQRORJtDV� HQ�
OD� JHVWLyQ�
SRUWXDULD�� 8QD�
DSUR[LPDFLyQ�
HPStULFD�

,GHQWLILFDFLyQ� GH� ODV�
WHFQRORJtDV� GH� OD�
LQIRUPDFLyQ� TXH� KD�
DGRSWDGR� HO� VLVWHPD�
SRUWXDULR� HVSDxRO� \� VX�
LPSDFWR�HQ�HO�PLVPR��
�

6H� UHDOL]D� XQD� FDUDFWHUL]DFLyQ� GH� ORV� FDPELRV� HQ� HO�
VLVWHPD�SRUWXDULR� HVSDxRO�� VH� LGHQWLILFDQ� ODV� QXHYDV�
WHFQRORJtDV� GH� OD� LQIRUPDFLyQ� LQFRUSRUDGDV�
�FHQWUiQGRVH�HVSHFLDOPHQWH�HQ�HO�'8$���)LQDOPHQWH�
VH�DQDOL]DQ� ODV�GLYHUVDV�PHWRGRORJtDV�SDUD�PHGLU�HO�
LPSDFWR�GH�OD�LQYHUVLyQ�GH�ODV�QXHYDV�WHFQRORJtDV�GH�
RWURV� DXWRUHV�� REWHQLHQGR� XQ� tQGLFH� GHO� JUDGR� GH�
HILFLHQFLD� DVLJQDWLYD� \� WpFQLFD� GH� FDGD� SXHUWR�
HVSDxRO���

�
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7DEOD�����&RQWLQXDFLyQ�

$xR� $XWRU� 7tWXOR� 7HPD� (QIRTXH�
����� 0�6DQWRV� ,QQRYDFLyQ� \�

QXHYDV�
WHFQRORJtDV� HQ�
OD� JHVWLyQ�
SRUWXDULD�

(YROXFLyQ�GH� ORV�SXHUWRV�
HVSDxROHV� SDUD� DGDSWDUVH�
D�ORV�FDPELRV�GHO�HQWRUQR�
\�GHO�PHUFDGR��

,GHQWLILFD� XQD� UHODFLyQ� GH� FDPELRV� HQ� HO� HQWRUQR� SRUWXDULR�
HVSDxRO��UHODFLRQDGRV�FRQ�OD�SODQLILFDFLyQ�HVWUDWpJLFD��VLVWHPDV�
GH� SURGXFFLyQ� ³MXVW� LQ� WLPH�� JOREDOL]DFLyQ�� H�FRPPHUFH��
FRQJHVWLyQ�GH�OD�UHG�GH�FDUUHWHUDV��\�QXHYDV�LQIUDHVWUXFWXUDV��
6H� LGHQWLILFDQ� GLIHUHQWHV� VROXFLRQHV� WHFQROyJLFDV� TXH� KDQ�
D\XGDGR�D�OD�DGDSWDFLyQ�DO�HQWRUQR�

����� *$�
*LDQQRSR
XORV�

7KH�
DSSOLFDWLRQ� RI�
LQIRUPDWLRQ�
DQG�
FRPPXQLFDWLR
Q� WHFKQRORJLHV�
LQ�WUDQVSRUW�

3RVLELOLGDGHV� GH�
DSOLFDFLyQ� GH�
7HFQRORJtDV� GH� OD�
,QIRUPDFLyQ� \� OD�
&RPXQLFDFLyQ�� HQ� HO�
iPELWR�GHO�WUDQVSRUWH��

1R� VH� WUDWD� XQ� DQiOLVLV� H[FOXVLYR� GHO� VHFWRU� GH� OD� ORJtVWLFD�
SRUWXDULD�� 6H� H[DPLQDQ� GLYHUVDV� DSOLFDFLRQHV�� EDMR� WUHV�
FDWHJRUtDV�� OD� RSHUDFLyQ� \� JHVWLyQ� GH� UHGHV�� LQIRUPDFLyQ� \�
RULHQWDFLyQ� D� ORV� XVXDULRV� GH� ORV� VLVWHPDV� GH� WUDQVSRUWH�� \� HO�
IXQFLRQDPLHQWR� \� OD� JHVWLyQ� GH� ORV� VLVWHPDV� GH� WUDQVSRUWH� GH�
PHUFDQFtDV��6H�H[DPLQDQ� ODV� WHFQRORJtDV�FRQ�XQD�SHUVSHFWLYD�
GH�IXWXUR�KDFLD�������

����� <� .HFHOL��
+5�&KRL�

/HYHO� RI�
LQIRUPDWLRQ�
V\VWHPV� LQ�
7XUNLVK� SXEOLF�
SRUWV� DQG�
GLUHFWLRQ� RI�
LPSURYHPHQW�

,GHQWLILFDU� ORV� DVSHFWRV�
GH�PHMRUD�GH�ORV�VLVWHPDV�
GH� LQIRUPDFLyQ� GH� ORV�
SULQFLSDOHV� SXHUWRV�
S~EOLFRV�GH�7XUTXtD�

6H� DQDOL]DQ� ODV� FDUDFWHUtVWLFDV� SDVDGDV� \� GH� SUHVHQWH� GH� ORV�
VLVWHPDV�GH� LQIRUPDFLyQ��6H� UHYLVDQ� ODV�FDUDFWHUtVWLFDV�GH� ORV�
6,�GH�ORV�SULQFLSDOHV�SXHUWRV�PXQGLDOHV��6LQJDSXU��+DPEXUJR��
%XVDQ��+RQJ�.RQJ��5RWWHUGDP���\�VH�FRPSDUD�FRQ�OD�GH�ORV�6,�
GH� ORV� SXHUWRV� WXUFRV�� 6H� H[WUDHQ� FRQFOXVLRQHV� GH� ODV�
GHILFLHQFLDV�GH�ORV�6L�GH�ORV�SXHUWRV�GH�7XUTXtD��

����� 6��
9HOiVTXH]
���
;��
0DUWtQH]��

³H´� XQ� QXHYR�
SDUDGLJPD� HQ�
OD� QDYHJDFLyQ�
\� HO� WUDQVSRUWH�
PDUtWLPR��
³(OHFWUyQLF� ±�
HQKDQFHG�
HQYLURPHQWDO´�

8ELFDU� D� OD� LQGXVWULD�
PDUtWLPD�HVSDxROD�GHQWUR�
GHO� PXQGR� GH� ODV�
WHFQRORJtDV� GH� OD�
VRFLHGDG� GH� OD�
LQIRUPDFLyQ� � \� ODV�
FRPXQLFDFLRQHV��

5HFRSLODFLyQ� GH� ODV� LQLFLDWLYDV� HXURSHDV� \� HVSDxRODV� HQ� HO�
iPELWR� SRUWXDULR� UHODFLRQDGDV� FRQ� HO� XVR� GH� ODV� 7,&�H�
0DULWLPH�� H�/RJLVWLFV�� H�)UHLJWK�� H�1DYLJDWLRQ�� &DUWRJUDItD�
HOHFWUyQLFD�

�

���������$UWtFXORV�TXH�DQDOL]DQ�XQD�DSOLFDFLyQ�6,�7,�HQ�HO�iPELWR�SRUWXDULR�

7DEOD�����'HWDOOH�GH�DUWtFXORV��LL��

$xR� $XWRU� 7tWXOR� 7HPD� (QIRTXH�
����� $�

%UX]]RQH��
$� 2UVRQL��
5� 0RVFD��
5�
5HYHWULD�

$,�%DVHG�
RSWLPL]DWLRQ�
IRU� IOHHW�
PDQDJHPHQW�
LQ� PDULWLPH�
ORJLVWLFV�

2SWLPL]DU� OD�
ORJtVWLFD� GH�
WUDQVSRUWH�
PDUtWLPR��

'HVFULEH� ODV� FDUDFWHUtVWLFDV� GH� XQ� 6LVWHPD� GH� 6RSRUWH� GH� 'HFLVLRQHV�
DXWRPDWL]DGDV� �'66��� GHVDUUROODGR� SDUD� RSWLPL]DU� OD� ORJtVWLFD� GH�
WUDQVSRUWH� PDUtWLPR� GH� XQD� JUDQ� HPSUHVD� TXtPLFD�� (O� GRFXPHQWR� VH�
FHQWUD�HQ�HO�GLVHxR�H� LPSOHPHQWDFLyQ�GH� XQ�PyGXOR�GH�RSWLPL]DFLyQ�
SDUD� FRPSOHPHQWDU� OD� DUTXLWHFWXUD� '66� LQFOX\HQGR� EDVHV� GH� GDWRV�
GLQiPLFDV�� OD� WHFQRORJtD� KHXUtVWLFD� GH� GHFLVLyQ� \� VLPXODFLyQ� GH�
SURFHVRV� GLQiPLFRV�� SDUD� OD� JHQHUDFLyQ� VLVWHPiWLFD� GH� ODV�
FRQILJXUDFLRQHV� GH� OD� IORWD� GH� FRVWR�HIHFWLYD�� FDSD]� GH� VDWLVIDFHU� ODV�
QHFHVLGDGHV�GH�SURGXFFLyQ�GH�OD�FRPSDxtD��

����� +�� 5��
&KRL�HW�DO��

$Q� (53�
DSSURDFK� IRU�
FRQWDLQHU�
WHUPLQDO�
RSHUDWLQJ�
V\VWHPV�

3UHVHQWDU� XQ�
PRGHOR� GH� (53�
SDUD�XQD�WHUPLQDO�
GH�FRQWHQHGRUHV��

6H�FRPSDUDQ�ODV�FDUDFWHUtVWLFDV�GH�XQ�VLVWHPD�GH�RSHUDFLRQHV�SDUD�XQD�
WHUPLQDO�GH�FRQWHQHGRUHV�\�ODV�GH�XQ�VLVWHPD�(53��
6H� DQDOL]DQ� ORV� VLVWHPDV� GH� RSHUDFLRQHV� GH� SDUD� XQD� WHUPLQDO� GH�
FRQWHQHGRUHV�DFWXDOHV�\�VXV�SUREOHPDV�R�LQFRQYHQLHQWHV��
6H� SURSRQHQ� XQ� HQIRTXH� GH� VLVWHPD� (53� SDUD� XQD� WHUPLQDO� GH�
FRQWHQHGRUHV� �FRPR� VROXFLRQDU� ORV� SUREOHPDV� GHWHFWDGRV��� \� VH�
GHVFULEHQ�ORV�PyGXORV�GH�GLVHxR�GHO�VLVWHPD��
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7DEOD�����&RQWLQXDFLyQ�

$xR� $XWRU� 7tWXOR� 7HPD� (QIRTXH�
����� +� &KR�� +�

&KRL�� :�
/HH�� <�
-XQJ�� <�
%DHN�

/,7H7DJ�� 'HVLJQ�
DQG� ,PSOHPHQWDWLRQ�
RI� DQ� 5),'� 6\VWHP�
IRU� ,7�EDVHG� 3RUW�
/RJLVWLFV�

3UHVHQWDFLyQ� GH� XQ� PRGHOR� GH�
VLVWHPD� 5),'� SDUD� OD� ORJtVWLFD�
SRUWXDULD�EDVDGD�HQ�ODV�7,&��

6H� SUHVHQWD� XQ� VLVWHPD� GHQRPLQDGR�
/,7H7DJ�� TXH� FRQVWD� GH� WUHV� SDUWHV��
XQD�HWLTXHWD�LQWHOLJHQWH�5),'��XQ�VHOOR�
LQWHOLJHQWH� SDUD� FRQWHQHGRU�� \� XQ�
VLVWHPD�57/6��

����� .��
'DVFKNRY
VND�� %��
6FKRO]�
5HLWHU�

(OHFWURQLF� 6HDOV� IRU�
(IILFLHQW� &RQWDLQHU�
/RJLVWLFV�

3UREOHPiWLFD� GH� OD� UHGXFFLyQ� GH�
DGXDQDV� YDULDFLyQ� LQVSHFFLRQHV� HQ�
ORV� SXHUWRV�� \� OD� HYDOXDFLyQ� GH� ODV�
LQYHUVLRQHV� HQ� VHOORV� HOHFWUyQLFRV��
0HGLU� OD� LQIOXHQFLD�GH� ORV�GLIHUHQWHV�
WLSRV� GH� H6HDOV� VREUH� HO� GHVHPSHxR�
GH�OD�ORJtVWLFD��

'HVFULSFLyQ� GH� ODV� FDUDFWHUtVWLFDV� GHO�
H6HDOV��VHOOR�HOHFWUyQLFR���\�DQiOLVLV�GH�
OD� UHQWDELOLGDG� GH� OD� LQYHUVLyQ� \�
HIHFWLYLGDG�GH�WUHV�WLSRV�GH�H6HDOV�

����� (�
0F&RUPD
FN�� 0�
-HQVHQ��$��
+RYGH��

(YDOXDWLQJ� WKH� 8VH�
RI� (OHFWURQLF� 'RRU�
6HDOV� �(�6HDOV�� RQ�
6KLSSLQJ�&RQWDLQHUV�

(YDOXDFLyQ�GHO�XVR�GH�H6HDOV�SDUD�HO�
HQYLy�GH�FRQWHQHGRUHV�PDUtWLPRV�

'HVFULSFLyQ� GH� ODV� FDUDFWHUtVWLFDV� GHO�
H6HDOV� �VHOOR� HOHFWUyQLFR��� \� VH�
LGHQWLILFDQ�ODV�EDUUHUDV�DFWXDOHV�SDUD�OD�
DGRSFLyQ�GH�H6HDOV��

���������&DVRV�SUiFWLFRV�HQ�DXWRULGDGHV�SRUWXDULDV�FRQFUHWDV�

7DEOD�����'HWDOOH�GH�DUWtFXORV��LLL��

$xR� $XWRU� 7tWXOR� 7HPD� (QIRTXH�
����� -(� /HH�

3DUWULGJH��
76+� 7HR��
9�.�*��
/LP�

,QIRUPDWLRQ�
WHFKQRORJ\�
PDQDJHPHQW��
WKH�FDVH�RI� WKH�
3RUW� RI�
6LQJDSRUH�
$XWKRULW\�

/D� H[SHULHQFLD� GHO� SXHUWR�
GH�6LQJDSXU� FRPR� FDVR� GH�
p[LWR� HQ� OD� JHVWLyQ� GH� ODV�
7,&��

6H� H[SRQH� OD� KLVWRULD� \� FDUDFWHUtVWLFDV� GHO� SXHUWR� GH�
6LQJDSXU��6H� LGHQWLILFDQ�FXDWUR�IDFWRUHV�GH�p[LWR�HQ� OD�
JHVWLyQ� GH� ODV� 7,&�� \� VH� H[WUDHQ� FRQFOXVLRQHV� TXH�
VLUYDQ� FRPR� LQSXW� SDUD� SURFHVRV� GH� EHQFPDUNLQJ� D�
RWUDV�DXWRULGDGHV��SRUWXDULDV��
�

����� 3�� &RWR�
0LOOiQ��
0�� $��
3HVTXHUD��
-�� 0��
&DVWDQHGR
�� 5��
1~xH]�

,PSDFWR�GH� ODV�
QXHYDV�
WHFQRORJtDV� HQ�
OD� JHVWLyQ�
SRUWXDULD�� 8QD�
DSUR[LPDFLyQ�
HPStULFD�

,GHQWLILFDFLyQ� GH� ODV�
WHFQRORJtDV� GH� OD�
LQIRUPDFLyQ� TXH� KD�
DGRSWDGR� HO� VLVWHPD�
SRUWXDULR� HVSDxRO� \� VX�
LPSDFWR�HQ�HO�PLVPR���

6H� UHDOL]D� XQD� FDUDFWHUL]DFLyQ� GH� ORV� FDPELRV� HQ� HO�
VLVWHPD� SRUWXDULR� HVSDxRO�� VH� LGHQWLILFDQ� ODV� QXHYDV�
WHFQRORJtDV� GH� OD� LQIRUPDFLyQ� LQFRUSRUDGDV�
�FHQWUiQGRVH�HVSHFLDOPHQWH�HQ�HO�'8$���)LQDOPHQWH�VH�
DQDOL]DQ� ODV� GLYHUVDV� PHWRGRORJtDV� SDUD� PHGLU� HO�
LPSDFWR� GH� OD� LQYHUVLyQ� GH� ODV� QXHYDV� WHFQRORJtDV� GH�
RWURV� DXWRUHV�� REWHQLHQGR� XQ� tQGLFH� GHO� JUDGR� GH�
HILFLHQFLD�DVLJQDWLYD�\�WpFQLFD�GH�FDGD�SXHUWR�HVSDxRO���

����� 1.� 3DUN��
+5� &KRL��
&6� /HH��
0+�
.DQJ�� -:�
<DQJ�

3RUW�
PDQDJHPHQW�
LQIRUPDWLRQ�
V\VWHP�
WRZDUGV�
SULYDWL]DWLRQ�

'HILQLU� HO� WLSR� GH�
UHODFLRQHV� H[LVWHQWHV� HQWUH�
HO� WLSR� GH� SXHUWR� \� HO� WLSR�
GH�VLVWHPDV�GH�LQIRUPDFLyQ�
HPSOHDGRV��

6H�HVWDEOHFH�XQD�FODVLILFDFLyQ�GH�FXDWUR�FDWHJRUtDV�GH�
SXHUWRV� VHJ~Q� HO� WLSR� GH� RUJDQL]DFLyQ� �GH� PHQRU�� D�
PD\RU� SULYDWL]DFLyQ��� VH� DQDOL]DQ� ODV� DFWLYLGDGHV�
OOHYDGDV�D�FDER�SRU�FDGD� WLSR�GH� SXHUWR�� \� VH�GHILQHQ�
ODV� QHFHVLGDGHV� GH� LQIRUPDFLyQ� SDUD� FDGD� WLSR�� 6H�
WRPD�FRPR�HMHPSOR�OD�HYROXFLyQ�GHO�SXHUWR�GH�%XViQ��

����� <� .HFHOL��
+5�&KRL�

/HYHO� RI�
LQIRUPDWLRQ�
V\VWHPV� LQ�
7XUNLVK� SXEOLF�
SRUWV� DQG�
GLUHFWLRQ� RI�
LPSURYHPHQW�

,GHQWLILFDU� ORV� DVSHFWRV� GH�
PHMRUD� GH� ORV� VLVWHPDV� GH�
LQIRUPDFLyQ� GH� ORV�
SULQFLSDOHV� SXHUWRV�
S~EOLFRV�GH�7XUTXtD�

6H�DQDOL]DQ�ODV�FDUDFWHUtVWLFDV�SDVDGDV�\�GH�SUHVHQWH�GH�
ORV� VLVWHPDV� GH� LQIRUPDFLyQ�� 6H� UHYLVDQ� ODV�
FDUDFWHUtVWLFDV� GH� ORV� 6,� GH� ORV� SULQFLSDOHV� SXHUWRV�
PXQGLDOHV� �6LQJDSXU��+DPEXUJR��%XVDQ��+RQJ�.RQJ��
5RWWHUGDP��� \� VH� FRPSDUD� FRQ� OD� GH� ORV� 6,� GH� ORV�
SXHUWRV� WXUFRV�� 6H� H[WUDHQ� FRQFOXVLRQHV� GH� ODV�
GHILFLHQFLDV�GH�ORV�6L�GH�ORV�SXHUWRV�GH�7XUTXtD��
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7DEOD�����&RQWLQXDFLyQ�

$xR� $XWRU� 7tWXOR� 7HPD� (QIRTXH�
����� &KULVWLQD�

:�<��
:RQJD�� .HH�
KXQJ� /DL��
7KRPSVRQ�
6�+��7HR��

,QVWLWXWLRQDO�
SUHVVXUHV� DQG�
PLQGIXO� ,7�
PDQDJHPHQW�� 7KH�
FDVH� RI� D� FRQWDLQHU�
WHUPLQDO�LQ�&KLQD�

&RPR� ODV�7,&�KDQ�FRQWULEXLGR�D�
SRVLFLRQDU� D� <DQWLDQ�
,QWHUQDWLRQDO�&RQWDLQHU�7HUPLQDO�
/LPLWHG��<,&7��FRPR�XQD�GH�ODV�
SULQFLSDOHV� WHUPLQDOHV� GH�
FRQWHQGRUHV�GH�&KLQD��

6H� DQDOL]DQ� ORV� SURFHVRV� \� SURFHGLPLHQWRV�
GH� OD� WHUPLQDO� GH� FRQWHQGRUHV�� \� VH�
LGHQWLILFDQ���DJHQWHV�GH�SUHVLyQ�D�ORV�TXH�ODV�
7,&� GHEHQ� GH� GDU� VROXFLyQ�� FOLHQWHV��
DGXDQDV��\�FRPSHWHQFLD��

�������&ODVLILFDFLyQ�GH�ORV�6,�7,�HQ�OD�ORJtVWLFD�SRUWXDULD��

7UDV�HO�DQiOLVLV�SDUWLFXODU�GH�FDGD�DUWtFXOR�\�VX�SRVWHULRU�FODVLILFDFLyQ��VH�KD�UHDOL]DGR�
XQD�UHFRSLODFLyQ�\�FODVLILFDFLyQ�GH�ORV�6,�7,�DSOLFDGRV�DO�iPELWR�GH�OD�ORJtVWLFD�SRUWXD�
ULD��
�
�
�
�
�
�
�
�

�
)LJ������(VTXHPD�GH�FODVLILFDFLyQ�GH�6,�7,�HQ�HO�iPELWR�SRUWXDULR�

���������&ODVLILFDFLyQ�HQ�IXQFLyQ�GHO�GHVWLQDWDULR�GHO�VHUYLFLR��

9 6HUYLFLR�DO�EXTXH���6LVWHPDV�GH�FRQWURO�GHO�EXTXH�HQ�OD�HQWUDGD�H�LQWHULRU�GHO�SXHUWR�
�0�� 6DQWRV� ������� VLVWHPDV� GH� YLJLODQFLD� PDUtWLPD� GH� ODV� HPEDUFDFLRQHV�� H�
QDYHJDFLyQ��\�FDUWRJUDItD�HOHFWUyQLFD��6��9HODVTXH]�\�;��0DUWtQH]���������

9 6HUYLFLR�D�OD�PHUFDQFtD��9DULRV�DXWRUHV�FRLQFLGHQ�HQ�TXH�OD�³FRQWDLQHUL]DFLyQ´��OD�
JHQHUDOL]DFLyQ�GHO�FRQWDLQHU�FRPR�XQLGDG�GH�FDUJD�\�PDQLSXODFLyQ�PDUtWLPD�HVWDQ�
GDUL]DGD��KD�FRQWULEXLGR�D�XQD�PD\RU�SUHVHQFLD�GH�ODV�GHQRPLQDGDV�QXHYDV�WHFQR�
ORJtDV��0��6DQWRV���������0��.LD��(��6KD\DQ�\�)��*KRWE����������<�.HFHOL�\�+�5��
&KRL�� ������� (VWH� QLYHO� GH� HVWDQGDUL]DFLyQ� SHUPLWH� WHQHU� XQD� XQLGDG� PtQLPD� GH�
PHUFDQFtD��HO�FRQWHQGRU�PDUtWLPR��TXH�GHEH�VHU�JHVWLRQDGR��$XQTXH�QR�OR�KDJDQ�GH�
PDQHUD�H[SOtFLWD�HO�UHVWR�GH�DXWRUHV�TXH�H[SRQHQ�VX�FRQRFLPLHQWR�DFHUFD�GH�OD�LP�
SODQWDFLyQ�GH�ODV�7,&�\�ORV�6,�HQ�HO�iPELWR�SRUWXDULR�SDUD�OD�JHVWLyQ�GH�PHUFDQFtD��
KDFHQ�UHIHUHQFLD�D�OD�JHVWLyQ�GH�FRQWHQGRUHV�PDUtWLPRV��

Servicio al buque 
Servicio al buque 

Servicio a la mercancía 
Servicio a la mercancía 

Dominio administrativo 
Dominio administrativo 

Dominio de los negocios 
Dominio de los negocios 

Flujo físico 
Flujo físico 

Flujo de información 
Flujo de información Ti
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Servicio al buque 

Servicio a la mercancía 
Servicio a la mercancía 
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Dominio administrativo 
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���������&ODVLILFDFLyQ�HQ�IXQFLyQ�GHO�GRPLQLR��

9 $SOLFDFLRQHV�SDUD�HO�GRPLQLR�DGPLQLVWUDWLYR��$SOLFDFLRQHV�\�UHGHV�GH�LQWUDQHW�H�LQ�
WHUQHW� SDUD� OD� DJLOL]DFLyQ� GH� WUiPLWHV� DGPLQLVWUDWLYRV�� DGXDQHURV� \� WDULIDULRV� �0��
6DQWRV��������TXH�VH�DSR\DQ�HQ�KHUUDPLHQWDV�FRPR�(',��2WURV�DXWRUHV�LQWHJUDQ�HV�
WH�WLSR�GH�VLVWHPDV�HQ�HO�FRQFHSWR�GH�³YHQWDQLOOD�~QLFD´��6��9HODVTXH]�\�;��0DUWt�
QH]���������FRQVLGHUDGD�FRPR�XQD�LQWHUIDFH�GH�LQIRUPHV�FRP~Q��

9 'RPLQLR�GH�ORV�QHJRFLRV��(Q�HVWD�FDWHJRUtD�VH�KDFH�UHIHUHQFLD�DO�FRQMXQWR�GH�DSOL�
FDFLRQHV�\�WHFQRORJtDV�QR�UHODFLRQDGDV�FRQ�WUiPLWHV�FRQ�OD�DGPLQLVWUDFLyQ���

���������2WUR�WLSR�GH�FODVLILFDFLRQHV��

9 $SR\R�D�OD�WRPD�GH�GHFLVLRQHV�RSHUDWLYDV��6H�H[SRQH�HQ�GLYHUVRV�DUWtFXORV�6,�\�7,&�
TXH�GDQ�VRSRUWH�DO�IOXMR�ItVLFR�GH�OD�PHUFDQFtD�HQ�HO�SODQR�RSHUDWLYR��FRPR�DTXHOORV�
TXH�SHUPLWHQ�OD�DXWRPDWL]DFLyQ�GH�ORV�PRYLPLHQWRV�GH�FRQWHQHGRUHV�HQ�OD�WHUPLQDO�
�0��6DQWRV���������<�.HFHOL�\�+�5��&KRL���������\�VLVWHPDV�WLSR�(53�SDUD�OD�JHV�
WLyQ�JOREDO�GH�ODV�RSHUDFLRQHV�SRUWXDULDV��<�.HFHOL�\�+�5��&KRL���������

9 $SR\R�DO�UHJLVWUR�\�GLVSRQLELOLGDG�GHO�IOXMR�GH�LQIRUPDFLyQ��(V�HQ�HVWH�FDPSR�GRQ�
GH�ODV�7,&�\�6,�WLHQHQ�PD\RU�SDUWLFLSDFLyQ��ELHQ�VHD�VLPSOLILFDQGR�WUiPLWHV�DGPL�
QLVWUDWLYRV�R�DGXDQHURV��0��6DQWRV���������6��9HODVTXH]�\�;��0DUWtQH]���������WDO�\�
FRPR�\D�VH�KD�FRPHQWDGR��R�ELHQ�SHUPLWLHQGR�OD�WUD]DELOLGDG�\�VHJXLPLHQWR�GH�FRQ�
WHQGRUHV��0��NLD��(��6KD\DQ�\�)��*KRWE����������0��6DQWRV���������<�.HFHOL�\�+�5��
&KRL���������

3DUD�OD�JHVWLyQ�GH�HVWH�IOXMR�GH�LQIRUPDFLyQ��ODV�7,&�\�6,�VH�DSR\DQ�HQ�WHFQRORJtDV�FR�
PR�HO�(',��R�WHFQRORJtD�PLFURRQGDV��WDJV�FyGLJR�GH�EDUUDV��UDGLRIUHFXHQFLD��\�WHFQROR�
JtD�GH�UHFRQRFLPLHQWR�GH�YR]��0��.LD��(��6KD\DQ�\�)��*KRWE���������R�GLVSRVLWLYRV�HOHF�
WUyQLFRV�FRPR�ORV�H6HDOV��.��'DVFKRYVND�\�%��6KRO]�5HLWHU���������
/DV�VLPXODFLRQHV�\�DQiOLVLV�UHDOL]DGRV�SDUD�FRPSUREDU�HO�LPSDFWR�\�EHQHILFLR�GH�OD�LP�
SODQWDFLyQ�GH�HVWH�WLSR�GH�VLVWHPDV�\�GLVSRVLWLYRV�HQ�ODV�RSHUDFLRQHV�SRUWXDULDV�FRLQFL�
GHQ�HQ�VX�YDOLGH]��0��.LD��(��6KD\DQ�\�)��*KRWE����������.��'DVFKRYVND�\�%��6KRO]�
5HLWHU���������

�����&RQFOXVLRQHV�

7UDV�OD�UHYLVLyQ�GH�ELEOLRJUDItD�H[SXHVWD�TXHGD�HYLGHQFLDGR�TXH��HQ�ODV�~OWLPDV�GpFDGDV�
ORV�VLVWHPDV�SRUWXDULRV�GH�WRGR�HO�PXQGR�KDQ�WHQLGR�TXH�DGDSWDU�VXV�LQIUDHVWUXFWXUDV�\�
VXV�SURFHVRV�GH�JHVWLyQ�D�ODV�QXHYDV�QHFHVLGDGHV�GH�FRPHUFLR�LQWHUQDFLRQDO��\�ODV�7,�\�
6,�KDQ�MXJDGR�\�MXHJDQ�XQ�SDSHO�IXQGDPHQWDO�SDUD�DOFDQ]DU�OD�DGDSWDFLyQ�DO�QXHYR�HQ�
WRUQR��
1R�VH�KDQ�GHWHFWDGR�VLVWHPDV�TXH�GHQ�VHUYLFLR�GH�PDQHUD�JOREDO�D�WRGDV�ODV�DFWLYLGDGHV�
ORJtVWLFDV�TXH�VH�OOHYDQ�D�FDER�HQ�XQ�SXHUWR��8QD�JUDQ�SDUWH�GH�ODV�DSOLFDFLRQHV�DFWXDOHV�
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YDQ�GHVWLQDGDV�DO�VHUYLFLR�GH�OD�PHUFDQFtD��GRQGH�GHVWDFDQ�DTXHOODV�TXH�SHUPLWHQ�JHV�
WLRQDU�\�VLPSOLILFDU�HO�IOXMR�GH�LQIRUPDFLyQ�DGPLQLVWUDWLYD��SULQFLSDOPHQWH�DGXDQHUD���\�
DTXHOODV�GHVWLQDGDV�D�IDFLOLWDU�OD�WUD]DELOLGDG�H�LQYLRODELOLGDG�GH�OD�PHUFDQFtD��H�VHOORV����
)LQDOPHQWH�HVWH�DUWtFXOR�VH�SUHVHQWD�FRPR�XQD�KHUUDPLHQWD�TXH�SURSRUFLRQD�XQD�YLVLyQ�
GH� OD� VLWXDFLyQ�DFWXDO�GH� OD� LQYHVWLJDFLyQ�HQ�HVWH� FDPSR�� SHUPLWLHQGR�FDGD�XQD�GH� ODV�
FODVLILFDFLRQHV�UHDOL]DGDV�LGHQWLILFDU�ODV�iUHDV�HQ�ODV�TXH�VH�KD�WUDEDMDGR�FRQ�PD\RU�LQ�
WHQVLGDG��

����5HIHUHQFLDV�

• &RUWHV�)-���������(O�WUiILFR�PDUtWLPR�\�OD�DFWLYLGDG�SRUWXDULD��%ROHWtQ�HFRQyPLFR�GH�,&(�Q��
������

• *LO�,���������(PSOHR�GH�7,&�\�HIHFWRV�UHODFLRQDOHV�HQ�OD�FDGHQD�ORJtVWLFD��%ROHWtQ�HFRQyPLFR�
GH�,&(�Q��������

• &RWR�3�HW�DO���������,PSDFWR�GH�ODV�QXHYDV�WHFQRORJtDV�HQ�OD�JHVWLyQ�SRUWXDULD��8QD�DSUR[L�
PDFLyQ�HPStULFD��(FRQRPtD�LQGXVWULDO�

• 9HOiVTXH]�6�DQG�0DUWtQH]�;���������³H´�XQ�QXHYR�SDUDGLJPD�HQ�OD�QDYHJDFLyQ�\�HO�WUDQVSRU�
WH�PDUtWLPR����,QVWLWXWR�GH�QDYHJDFLyQ�GH�(VSDxD��Q�����

• &KRL�+��5�HW�DO���������$Q�(53�DSSURDFK�IRU�FRQWDLQHU�WHUPLQDO�RSHUDWLQJ�6\VWHPV��0DULWL�
PH�3ROLF\�	�0DQDJHPHQW�

• 3DUN�1.�HW�DO� ��������3RUW�PDQDJHPHQW� LQIRUPDWLRQ�V\VWHP�WRZDUGV�SULYDWL]DWLRQ��3URFHH�
GLQJV�RI�,$0(��

• /HH�3DUWULGJH�-(���������,QIRUPDWLRQ�WHFKQRORJ\�PDQDJHPHQW��WKH�FDVH�RI�WKH�3RUW�RI�6LQJD�
SRUH�$XWKRULW\��7KH�-RXUQDO�RI�6WUDWHJLF�,QIRUPDWLRQ�6\VWHPV�

• .LD�0�HW�DO���������7KH�LPSRUWDQFH�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQ�SRUW� WHUPLQDO�RSHUDWLRQV��
,QWHUQDWLRQDO�-RXUQDO�RI�3K\VLFDO�'LVWULEXWLRQ�	�/RJLVWLFV�0DQDJHPHQW�

• 'DVFKNRYVND�.��DQG�6FKRO]�5HLWHU�%���������(OHFWURQLF�6HDOV�IRU�(IILFLHQW�&RQWDLQHU�/RJLV�
WLFV��'\QDPLFV�LQ�/RJLVWLFV�

• 0F&RUPDFN�(�HW�DO���������(YDOXDWLQJ�WKH�8VH�RI�(OHFWURQLF�'RRU�6HDOV��(�6HDOV��RQ�6KLS�
SLQJ�&RQWDLQHUV��,QWHUQDWLRQDO�-RXUQDO�RI�$SSOLHG�/RJLVWLFV�

• &KR�+�HW�DO���������/,7H7DJ��'HVLJQ�DQG�,PSOHPHQWDWLRQ�RI�DQ�5),'�6\VWHP�IRU�,7�EDVHG�
3RUW�/RJLVWLFV��-RXUQDO�RI�&RPPXQLFDWLRQV��

• %UX]]RQH�$�HW�DO���������$,�%DVHG�RSWLPL]DWLRQ�IRU�IOHHW�PDQDJHPHQW�LQ�PDULWLPH�ORJLVWLFV��
3URFHHGLQJV�RI�WKH������:LQWHU�6LPXODWLRQ�&RQIHUHQFH��

• 6DQWRV�0���������,QQRYDFLyQ�\�QXHYDV�WHFQRORJtDV�HQ�OD�JHVWLyQ�SRUWXDULD��5HYLVWD�GH�REUDV�
S~EOLFDV��,QQRYDFLyQ�H�LQJHQLHUtD��

• *LDQQRSRXORV�*$���������7KH�DSSOLFDWLRQ�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ� WHFKQRORJLHV�
LQ�WUDQVSRUW��(XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK��

• .HFHOL�<�HW�DO���������/HYHO�RI�LQIRUPDWLRQ�V\VWHPV�LQ�7XUNLVK�SXEOLF�SRUWV�DQG�GLUHFWLRQ�RI�
LPSURYHPHQW��/RJLVWLFV�6\VWHPV�DQG�0DQDJHPHQW��

• &KULVWLQD�:�<�HW�DO���������,QVWLWXWLRQDO�SUHVVXUHV�DQG�PLQGIXO�,7�PDQDJHPHQW��7KH�FDVH�RI�
D�FRQWDLQHU�WHUPLQDO�LQ�&KLQD��,QIRUPDWLRQ�	�0DQDJHPHQW�


