
(Q�OD�¿JXUD���VH�PXHVWUD�OD�GHSHQGHQFLD�GH�OD�
YHORFLGDG� vs� >)UX��3@� D� FRQFHQWUDFLRQHV� ¿MR�
YDULDEOHV� GH� $73�� \� VH� REVHUYD� TXH� OD� HQ]LPD�
WLHQH�XQ�VLWLR�FDWDOtWLFR�\�XQ�VLWLR�DORVWpULFR�SRU�
$73��\D�TXH�FRQFHQWUDFLRQHV�FUHFLHQWHV�GH�$73�
LQKLEHQ� OD� DFWLYLGDG�� FRPR� SUHYLDPHQWH� VH� KD�
UHSRUWDGR� SDUD� RWUDV� 3).���� 3DUD� XQD� HQ]LPD�
DORVWpULFD�FRQ�FRRSHUDWLYLGDG�SRVLWLYD��HO�JUi¿FR�
GH�GREOHV�UHFtSURFRV����v vs���6���JHQHUD�XQD�
FXUYD�FyQFDYD�KDFLD�DUULED��\�OD�YHORFLGDG�Pi[LPD�
VH�SXHGH�REWHQHU�DO�JUD¿FDU����v vs���6n���GRQGH�
³Q´�VH�DSUR[LPD�DO�Q~PHUR�GH�VLWLRV�DFWLYRV�GH�
OD�HQ]LPD��6H�KD�UHSRUWDGR�TXH��OD�3).���HV�XQ�
WHWUiPHUR��SRU�OR�TXH�³Q´�GHEHUtD�WHQHU�XQ�YDORU�
Pi[LPR�GH����0RUHQR�6iQFKH]�HW�DO���������$�
SDUWLU�GH�OD�DEVFLVD�DO�RULJHQ�GHO��JUi¿FR���v vs 
��6��� YHU� ¿JXUD� ��� VH� GHWHUPLQy� TXH� OD� 9PD[= 
�����P8�PJ�

�� 3DUD� FRQRFHU� OD� D¿QLGDG� GHO� VLWLR� DORVWpULFR�
SRU� HO� $73�� VH� GHEH� GHWHUPLQDU� HO� Q~PHUR� GH�
VLWLRV� R� VXEXQLGDGHV� TXH� IRUPDQ� � OD� HQ]LPD��

8QD� IRUPD� GH� FDOFXODU� HO� Q~PHUR� DSUR[LPDGR�
GH�VLWLRV�HV�UHDOL]DQGR�XQ�JUi¿FR�GH�+LOO��)LJXUD�
����(Q�OD�¿JXUD���VH�JUD¿Fy�HO�ORJ��v��>9PD[�v@��
vs�ORJ��)UX��3��D�GLIHUHQWHV�FRQFHQWUDFLRQHV�GH�
$73��GRQGH�OD�Q� ������3XHVWR�TXH�³Q´�UHSUHVHQWD�
XQ� Q~PHUR� DSUR[LPDGR� GHO� YHUGDGHUR� Q~PHUR�
GH� VLWLRV� TXH� LQWHUDFW~DQ�� HO� YDORU� FHUFDQR� D�
�� VH� SXHGHQ� LQWHUSUHWDU� GH� GRV�PDQHUDV�� TXH��
OD� HQ]LPD� WLHQH� GRV� VLWLRV� FDWDOtWLFRV� FRQ� DOWD�
FRRSHUDWLYLGDG��R�TXH�KD\�FXDWUR�VLWLRV�FDWDOtWLFRV�
FRQ� EDMD� FRRSHUDWLYLGDG�� 6H� KD� GHVFULWR� TXH�
HQ�FpOXODV�GH�PDPtIHUR�OD�3).���HV�XQ�KRPR�R�
KHWHURWHWUiPHUR��0RUHQR�6iQFKH]�HW�DO���������
(V� LPSRUWDQWH�PHQFLRQDU� TXH� SDUD� FDOFXODU� OD�
SHQGLHQWH�VH�FRQVLGHUDURQ�VROR�ORV�SXQWRV�HQWUH�
����������P0�GH�)UX��3��GHELGR�D�TXH��D�PX\�EDMDV�
FRQFHQWUDFLRQHV�GH�VXVWUDWR�OD�YHORFLGDG�\D�QR�HV�
OLQHDO�GHELGR�D��TXH�OD�)UX��3�SXHGH�XQLUVH�D�VLWLRV�
UHJXODGRUHV�QR�FDWDOtWLFRV�DQWHV�GH�XQLUVH�D�ORV�
VLWLRV�FDWDOtWLFRV��6LQ�HPEDUJR��D�FRQFHQWUDFLRQHV�
DOWDV�WDPELpQ�HV�SRVLEOH�HQFRQWUDU�GHVYLDFLRQHV�GH�
OD�OLQHDOLGDG��GHELGR�D�OD�GL¿FXOWDG�SDUD�GHWHFWDU�
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Fig. 1. *Ui¿FD� GH� ��YHORFLGDG� YV� ���)UX��3�4� D�
S+�����

Fig. 2. *Ui¿FR�GH�+LOO��ORJ��Y�9PD[�Y��YV�ORJ��)UX�
�3��
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SHTXHxRV�FDPELRV��HQ�OD�YHORFLGDG�FRQIRUPH�VH�
LQFUHPHQWD�OD�FRQFHQWUDFLyQ�GH�VXVWUDWR�R�D�TXH�
ORV�VLWLRV�FDWDOtWLFRV�SRVHHQ�D¿QLGDGHV�GLIHUHQWHV�
�6HJHO��������
�� 3DUD�GHWHUPLQDU�OD�D¿QLGDG�GHO�VLWLR�DORVWpULFR�
SRU�HO�$73�VH�SXHGH�XWLOL]DU��OD�HFXDFLyQ�GH�%~F�SDUD�
LQKLELGRUHV�DORVWpULFRV��HFXDFLyQ����R�DFWLYDGRUHV�
DORVWpULFRV��HFXDFLyQ�����(Q�HO�JUi¿FR�GH�%~F��)LJ��
���VH�REVHUYD�TXH�D�SDUWLU�GH�OD�LQWHUVHFFLyQ�HQ�HO�
HMH�GH�ODV�DEVFLVDV�VH�SXHGH�REWHQHU�OD�FRQVWDQWH�
GH�GLVRFLDFLyQ�GHO�VLWLR�DORVWpULFR��(O�$73�LQKLELy�FRQ�
XQD�.L� ������P0��PLHQWUDV�TXH�OD�D¿QLGDG�SRU�
$73�IXH�PD\RU��.V$73  ���������P0���REWHQLGD�D�
SDUWLU�GHO�UHJUi¿FR�GH����/_���Q vs�>6@��YHU�¿JXUD���
\�HFXDFLyQ��D��/D�FRQVWDQWH�GH�WUDQVLFLyQ�DORVWpULFD�
IXH�/ ������OR�TXH�LQGLFD�TXH�OD�DEXQGDQFLD�GH�
DPERV�HVWDGRV��7�\�5��HV�PX\�VLPLODU�

�� (Q�HO�JUi¿FR�GH�+RUQ�%|UQLJ��¿JXUD����HV�SRVLEOH�
FDOFXODU�HO�Q~PHUR�DSUR[LPDGR�GH�VXEXQLGDGHV�³Q´�
D�SDUWLU�GH�OD�SHQGLHQWH�GH�FDGD�OtQHD�UHFWD��(Q�HVWH�
FDVR��XQ�YDORU�GH�Q� ������VXJLHUH�TXH�HVWD�HQ]LPD�
SXHGH�VHU�XQ��WHWUiPHUR��HQ�FRQFRUGDQFLD�FRQ�ORV�
UHVXOWDGRV�GH�OD�JUi¿FD�ORJDUtWPLFD�GH�+LOO��)LJ������
/D�FRQVWDQWH�GH�WUDQVLFLyQ�DORVWpULFD�GHWHUPLQDGD�
D�SDUWLU�GH�OD�RUGHQDGD�DO�RULJHQ�GH�OD�UHFWD�HQ�
DXVHQFLD�GH�HIHFWRU�IXH�/ �������\��/� �����\�����
SDUD�����\�����P0�GH�$73�UHVSHFWLYDPHQWH��/RV�
LQKLELGRUHV� LQFUHPHQWDQ� OD� FRQVWDQWH� DORVWpULFD�
HIHFWLYD�GH�/�D�/���OR�TXH�KDFH�TXH�OD�OtQHD�UHFWD�
VH�GHVSODFH�SRU�HQFLPD�\�GH�IRUPD�SDUDOHOD�D�OD�
OtQHD�FRQWURO��
�� $O�DQDOL]DU�HO�HIHFWR�DORVWpULFR�GHO�$73�VREUH�

OD�DFWLYLGDG�GH�OD�3).��/��PHGLDQWH�HO�DMXVWH�QR�
OLQHDO�D�SDUWLU�GH�OD�HFXDFLyQ�GH�HQOD]DPLHQWR�H[�
FOXVLYR��HFXDFLyQ����XWLOL]DQGR�HO�SURJUDPD�2ULJLQ�
�����)LJ������VH�REVHUYD�FRPR�HO�FRPSRUWDPLHQWR�
KLSHUEyOLFR�GH� ODV� FXUYDV�GLVPLQX\H�D�SDUWLU�GH�
����P0�GH�$73��$�SHVDU�GH�TXH��HO�$73�HV�XQ�SR�
WHQWH�LQKLELGRU�DORVWpULFR�SDUD�OD�3).����HV�GLItFLO�
REVHUYDU�HO�FRPSRUWDPLHQWR�VLJPRLGH�GH�OD�FXUYD�
GH�YHORFLGDG�HQ�SUHVHQFLD�GHO�$73�GHELGR�D�TXH�OD�
DFWLYLGDG�GH�HVWD�HQ]LPD�VH�GHWHUPLQy��XWLOL]DQ�
GR�XQ�EXIIHU�GH�UHDFFLyQ�TXH�FRQWHQtD�.+�\�1+�+ 
�SRWHQWHV� DFWLYDGRUHV� DORVWpULFRV� GH� OD� 3).��/��
�0RUHQR�6iQFKH]� HW� DO��� ������� 6H� KD� GHVFULWR�
TXH�HO�$73�D�EDMDV�FRQFHQWUDFLRQHV�DFW~D�FRPR�
VXVWUDWR�PLHQWUDV�TXH�D�FRQFHQWUDFLRQHV�DOWDV�VH�
SXHGH�XQLU�D�XQ�VLWLR�QR�FDWDOtWLFR��LQKLELGRU�DORV�
WpULFR���FDXVDQGR�XQ�FDPELR�FRQIRUPDFLRQDO�TXH�
LPSLGH�OD�FDWiOLVLV��/D�LQKLELFLyQ�GH�OD�3).��/�SRU�
$73�WLHQH�XQ�VHQWLGR�¿VLROyJLFR�GHELGR�D�TXH�OD�
IXQFLyQ�SULQFLSDO�GH�OD�JOXFyOLVLV�HV�OD�SURGXFFLyQ�
GH�$73��HV�GHFLU�HO�ÀXMR�JOXFROtWLFR�VH�UHJXOD�SRU�OD�
YHORFLGDG�GH�SURGXFFLyQ�\�FRQVXPR�GH�$73��5HHG�
HW�DO����������

�� (O�HIHFWR�GH�OD�>)UX����%3@��XQ�DFWLYDGRU�DORV�
WpULFR��VREUH�OD�3).����VH�SXHGH�DQDOL]DU�D�SDUWLU��
GH�OD�FXUYD�GH�YHORFLGDG��)LJ������GRQGH�VH�REVHUYD�
TXH� HVWD� HQ]LPD� SUHVHQWD� XQ� FRPSRUWDPLHQWR�
KLSHUEyOLFR�� OD�SUHVHQFLD�GH����0�GH�)UX����%3��
OOHYD� DO�PtQLPR� OD� FRRSHUDWLYLGDG� GH� OD� 3).��/�
�GRQGH� Q ���� (VWR� FRUUHODFLRQy� FRQ� ORV� GDWRV�
REWHQLGRV�SRU�DMXVWH��OLQHDO�PHGLDQWH�OD�HFXDFLyQ�
GH�+LOO�\�SRU�DMXVWH�QR�OLQHDO�XWLOL]DQGR�OD�HFXDFLyQ�
GH�HQOD]DPLHQWR�H[FOXVLYR��)LJXUDV���\������(Q�OD�
¿JXUD����VH�JUD¿Fy�ORJ��v�9PD[�v��vs�ORJ��)UX��3��HQ�

Fig. 3. *Ui¿FR�GH�%~F�

Fig. 4. 5HJUi¿FR�GH����/_�����YV�>)UX��3@�SDUD�OD�
REWHQFLyQ�GH�.s�\�/�
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DXVHQFLD�\�SUHVHQFLD�GH�>)UX����%3@�SDUD�FRQRFHU�
HO�YDORU�GH�³Q �́�6H�GHWHUPLQy�TXH�Q �������HVWR�
QR�VLJQL¿FD�TXH�OD�HQ]LPD�QR�VHD�XQ�WHWUiPHUR��
VLQR�TXH�ORV�DFWLYDGRUHV�HQ�OD�PH]FOD�GH�UHDFFLyQ�
PLQLPL]DURQ�OD�FRRSHUDWLYLGDG�GH�OD�3).��/�
�� 3DUD�GHWHUPLQDU�OD�D¿QLGDG�GH�OD�)UX�����%3��SRU�
HO�VLWLR�DORVWpULFR�VH�SXHGH�XWLOL]DU���OD�HFXDFLyQ�GH�
%~F�SDUD�DFWLYDGRUHV�DORVWpULFRV��HFXDFLyQ������(Q�
HO�JUi¿FR�GH�%~F��)LJ�����OD�LQWHUVHFFLyQ�HQ�HO�HMH�

Fig. 5. *Ui¿FR�GH�+RUQ�%|UQLJ��/RJ��_9PD[�Y�_����
YV�/RJ����_��FRQ�GLIHUHQWHV�FRQFHQWUDFLRQHV�GH�
LQKLELGRU�

Fig. 6. (IHFWR�GHO�$73�VREUH�OD�DFWLYLGDG�GH��3).��/�
D�GLIHUHQWHV�FRQFHQWUDFLRQHV�GH�)UX��3�D�S+������
/RV�YDORUHV�VH�DMXVWDURQ�D�OD�HFXDFLyQ�GH�HQOD]D�
PLHQWR�H[FOXVLYR�

GH�ODV�DEVFLVDV�LQGLFD�OD�FRQVWDQWH�GH�GLVRFLDFLyQ�
SDUD�HO�VLWLR�DORVWpULFR��/D�K$�IXH�GH�������0��$O�
UHDOL]DU�HO�UHJUi¿FR�GH����/_���� vs�>6@��)LJ�������
VH�SXHGH�REWHQHU�HO�YDORU�GH�/_ ����D�SDUWLU�GH�
OD�RUGHQDGD�DO�RULJHQ�\�OD�Ks �����P0�D�SDUWLU��GH�
OD�DEVFLVD�DO�RULJHQ��YHU�HFXDFLyQ��D���$�SDUWLU�GH�
HVWH�UHJUi¿FR�HV�SRVLEOH�REWHQHU�OD�FRQVWDQWH�GH�
WUDQVLFLyQ�DORVWpULFD��/ �����
�� (Q�HO�JUi¿FR�GH��+RUQ�%|UQLJ�HQ�SUHVHQFLD�GHO�

Fig. 7. (IHFWR�GH�IUX����%3�VREUH�OD�DFWLYLGDG�GH�
3).��/�D�YDULDV�FRQFHQWUDFLRQHV�GH�)UX��3�D�S+�
����\����P0�$73��/RV�YDORUHV�VH�DMXVWDURQ�D� OD�
HFXDFLyQ�GH�HQOD]DPLHQWR�H[FOXVLYR�

Fig. 8. *Ui¿FR�GH�+LOO��ORJ��Y�9PD[�Y��YV�ORJ��)UX��3��
HQ�SUHVHQFLD�\�DXVHQFLD�GH�)UX����%3�
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DFWLYDGRU��)LJ������VH�REWXYR�TXH��Q ������(VWR�
FRUUHODFLRQD� FRQ� ORV� YDORUHV� REWHQLGRV� D� SDUWLU�
GHO� DMXVWH� OLQHDO�� 6H� GHWHUPLQy� OD� FRQVWDQWH� GH�
WUDQVLFLyQ�DORVWHULFD�/ ���D�SDUWLU�GH�OD�UHFWD�HQ�
DXVHQFLD�GH�DFWLYDGRU�\�/� ������REWHQLGD�SDUWLU�
GH�OD�UHFWD�HQ�SUHVHQFLD�GH�DFWLYDGRU��6H�KD�GHV�
FULWR�TXH�ORV�DFWLYDGRUHV�GLVPLQX\HQ�OD�FRQVWDQWH�
GH�WUDQVLFLyQ�DORVWpULFD�HIHFWLYD�GH�/�D�/���OR�TXH�
KDFH�TXH�OD�OtQHD�UHFWD�VH�GHVSODFH�SRU�GHEDMR�\�
GH�IRUPD�SDUDOHOD�D�OD�OtQHD�FRQWURO��(V�LPSRUWDQWH�
PHQFLRQDU�TXH�OD�SHQGLHQWH�GH�HVWDV�UHFWDV�QR�IXH�
GH����FRPR�VH�HVSHUDED�WHyULFDPHQWH��SRUTXH�OD�
3).��/�HV�XQ�WHWUiPHUR�Q ����(VWR�VH�GHELy�TXL]iV�
D�ORV�HUURUHV�LQWURGXFLGRV�GXUDQWH�HO�SURFHVR�GH�
WUDQVIHUHQFLD�GH�GDWRV�D�SDUWLU�GH�GDWRV�SXEOLFDGRV�

Fig. 9. *Ui¿FR�GH�%~F�

Fig. 10. 5HJUi¿FR�GH����/_�����YV�>)UX���3@�

SUHYLDPHQWH��0HGLDYLOOD�HW�DO��������� ORV�FXDOHV�
VH�GLJLWDOL]DURQ�XVDQGR��HO�VRIWZDUH�:LQ'LJ������
(VWRV�HUURUHV�SXHGHQ��LQWHUIHULU�HQ�ORV�FiOFXORV�\�
FDXVDU�OD�GLVSHUVLyQ�GH�GDWRV��VREUH�WRGR�FXDQGR�
ORV�YDORUHV�GH� ORJ� ���_�� VRQ�PX\�EDMRV�R�PX\�
DOWRV�

CONCLUSIONES

(Q�HVWH�WUDEDMR�VH�GHWHUPLQDURQ�ORV�SDUiPHWURV�
FLQpWLFRV� SDUD� OD� HQ]LPD� DORVWpULFD� 3).��/� GH�
6SDUXV� DXUDWD�� HQ� SUHVHQFLD� GH� $73� �LQKLELGRU�
DORVWpULFR��R�)UX����%3��DFWLYDGRU�DORVWpULFR���6H�
XWLOL]DURQ�GLIHUHQWHV�PpWRGRV�PHGLDQWH�DMXVWH�OL�
QHDO��+LOO��%~F��+RUQ�%|UQLJ��\�QR�OLQHDO��XWLOL]DQGR�
OD�HFXDFLyQ�GH�+LOO�\�OD�HFXDFLyQ�GH�HQOD]DPLHQWR�
H[FOXVLYR�SDUD�LQKLELGRUHV�\�DFWLYDGRUHV���/RV�SD�
UiPHWURV�FLQpWLFRV�REWHQLGRV�EDMR�HVWDV�GLIHUHQWHV�
DSUR[LPDFLRQHV�VH�UHVXPHQ�HQ�OD�7DEOD�,,,��GRQGH�
VH�SXHGH�REVHUYDU�TXH�OD�KS�SDUD�HO�$73�HVWi�HQ�HO�
LQWHUYDOR��0��SRU�OR�TXH�FRQ�����P0�\D�VH�REVHUYD�
LQKLELFLyQ��3RU�HVWR�HO�HQVD\R�HQ]LPiWLFR�GHEHUtD�
UHDOL]DUVH� FRQ� FRQFHQWUDFLRQHV�PHQRUHV� GH�$73�
TXH�QR�VHDQ�LQKLELWRULDV�
�� &RQ�EDVH�HQ�HO�DQiOLVLV�FLQpWLFR�UHDOL]DGR��HV�
SRVLEOH�FRQFOXLU�TXH�QLQJ~Q�PpWRGR�OLQHDO��SRU�Vt�
VROR�SHUPLWH�REWHQHU�WRGRV�ORV�SDUiPHWURV�FLQpWLFRV�
KS��Q��/��KL��K$��0LHQWUDV�TXH�HO�DMXVWH�QR� OLQHDO�
SHUPLWLy�REWHQHU��WRGRV�ORV�SDUiPHWURV��FLQpWLFRV�
FRQ�YDORUHV�PX\�VLPLODUHV�D�ORV�REWHQLGRV�FRQ�ORV�
GLIHUHQWHV�PpWRGRV�JUi¿FRV��DMXVWH�OLQHDO��H[FHSWR�
SDUD�OD�KS�SDUD�$73�\�HO�YDORU�GH�/��HQ�GRQGH�ORV�
GLVWLQWRV�PpWRGRV� GDQ� YDORUHV�PX\� GLIHUHQWHV��

Fig. 11. *Ui¿FR�GH�+RUQ�%|UQLJ��/RJ��_9PD[�Y�_����
YV�/RJ����_��FRQ�GLIHUHQWHV�FRQFHQWUDFLRQHV�GH�
DFWLYDGRU�
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HVWR�SUREDEOHPHQWH�VH�GHEH�D�TXH�SRU�VLPSOLFLGDG�
HO� DQiOLVLV� VH� UHDOL]y� XWLOL]DQGR� FRQVLGHUDFLRQHV�
GH�HTXLOLEULR�UiSLGR�\�TXL]iV�HVWR�QR�VH�DSOLTXH�
GHO�WRGR�D�XQD�HQ]LPD�DORVWpULFD��SRU�OR�TXH�SDUD�
¿QHV�H[SHULPHQWDOHV�GHEHUtD�UHDOL]DUVH�RWUR�WLSR�
GH�DQiOLVLV�FRPSOHMRV��
�� $XQTXH�HO�DQiOLVLV�FLQpWLFR�VXJLHUH�TXH�OD�3).��/�
HV�XQ�WHWUiPHUR��FRQ�HVWR�QR�HV�SRVLEOH�FRQFOXLU�HO�
HVWDGR�ROLJRPpULFR�GH�OD�HQ]LPD��SRU�OR�FXDO�VHUtD�
FRQYHQLHQWH� UHDOL]DU� H[SHULPHQWRV� GH� H[FOXVLyQ�
PROHFXODU� SDUD� GHWHUPLQDU� OD� HVWUXFWXUD� GH� OD�
HQ]LPD�
�� )LQDOPHQWH�� HV� LPSRUWDQWH�PHQFLRQDU� TXH� HO�
LQWHUpV�SRU�HVWXGLDU�HQ]LPDV�FRPR�OD�3).��/�GH�
6SDUXV�DXUDWD��UDGLFD�HQ�LGHQWL¿FDU�HO�SRVLEOH�SDSHO�
TXH�HVWD�HQ]LPD�WLHQH�HQ�OD�DGDSWDFLyQ�PHWDEyOLFD�
IUHQWH�D�XQ�FDPELR�GH�GLHWD��SURWHtQDV�SRU�FDUER�
KLGUDWRV���3RU�OR�TXH�DQDOL]DU�VXV�FDUDFWHUtVWLFDV�
FLQpWLFDV�\�FRQRFHU�VXV�PRGXODGRUHV�DORVWpULFRV�
SRGUtD�SHUPLWLU�PRGL¿FDUOD�\D�TXH�SXHGH��VHU�XQ�
SXQWR�GH�FRQWURO�PHWDEyOLFR�HQ�OD�JOLFROLVLV�\�FRQ�
HOOR�IDYRUHFHU�HO�GHVDUUROOR�GH�IiUPDFRV��DFWLYDGR�
UHV�DORVWpULFRV���(Q�HVWH�FDVR�SRGUtD�RIUHFHU�DOWHU�
QDWLYDV�WHUDSpXWLFDV�SDUD�PHMRUDU�HO�WUDWDPLHQWR�
GH�OD�GLDEHWHV�,,�HQ�PDPtIHURV�
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