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7RUUHV�%HOOR��5��\�&LVQHURV�0i[LPR��*����������(VWXGLR�FDUWRJUiILFR��SHWURJUiILFR�GH�OD�DOLQHDFLyQ�GH�FRQRV�HQ�OD�SDUWH�
6(�GHO�/DJR�GH�&XLW]HR��0LFKRDFiQ��0p[LFR��7ODPDWL����������-��� 

(VWXGLR�FDUWRJUiILFR��SHWURJUiILFR�GH�OD�DOLQHDFLyQ�GH�FRQRV�HQ�OD�SDUWH�6(�GHO�
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�8QLYHUVLGDG�$XWyQRPD�GH�*XHUUHUR��8QLGDG�$FDGpPLFD�GH�&LHQFLDV�GH�OD�7LHUUD��([-KDFLHQGD�6DQ�-XDQ�%DXWLVWD��$��3��
�����7D[FR�HO�9LHMR��*XHUUHUR��0p[LFR���&��3���������7HO�������������������� 

�8QLYHUVLGDG�$XWyQRPD�GH�0p[LFR��,QVWLWXWR�GH�*HRItVLFD�8QLGDG�0RUHOLD��$QWLJXD�&DUUHWHUD�D�3iW]FXDUR�������([�
+DFLHQGD�GH�6DQ�-RVp�GH�OD�+XHUWD��&��3��������0RUHOLD��0LFKRDFiQ��0p[LFR��7HO���������������������H[W��������� 

 

$XWRU�GH�FRUUHVSRQGHQFLD 
UR\HUB���WEU#KRWPDLO�FRP 

5HVXPHQ 

(O�DOLQHDPLHQWR�GH�ORV�FRQRV�GH�HVFRULD�DQDOL]DGR�HQ�pVWH�HVWXGLR�VH�VLW~D�HQ�OD�SDUWH�VXUHVWH�GHO�/DJR�GH�&XLW]HR��
0RUHOLD�� 0LFKRDFiQ�� 0p[LFR�� 'LFKR� DOLQHDPLHQWR� VH� XELFD� HQ� OD� SDUWH� FHQWUDO� GHO� &LQWXUyQ� 9ROFiQLFR� 7UDQV-
0H[LFDQR��HO�FXDO�FRUUHVSRQGH�DO�&DPSR�9ROFiQLFR�0LFKRDFiQ-*XDQDMXDWR��(VWD�HV�XQD�GH�ODV�UHJLRQHV�GH�YXOFDQLV�
PR�PRQRJHQpWLFR�PiV�H[WHQVD�GHO�PXQGR��!�������NP����\�FRQWLHQH�PiV�GH�������HGLILFLRV�YROFiQLFRV��&RQWDU�FRQ�OD�
FDUWRJUDItD�\�SHWURJUDItD�GH�HVWRV�FRQRV�D�SDUWLU�GH�ODV�VDOLGDV�DO�FDPSR�\�ODV�PXHVWUDV�UHFROHFWDGDV�HQ�HOODV�SDUD�VX�
DQiOLVLV��DSRUWDUDQ�LQIRUPDFLyQ�TXH�QRV�SHUPLWD�HQWHQGHU�OD�DOLQHDFLyQ�GH�HVWRV�DSDUDWRV�YROFiQLFRV��DVt�FRPR�WDPELpQ�
VDEHU�OD�UHODFLyQ�GH�FDGD�HVWUXFWXUD��VX�HYROXFLyQ��FRPSRVLFLyQ�\�DSRUWDU�FRQRFLPLHQWR�DO�HQWHQGLPLHQWR�GH�HVWD�]RQD��
/D�FDUWRJUDItD�FRQVLVWLy�HQ�HO�SURFHVDPLHQWR�GH�GDWRV�YHFWRULDOHV�\�5DVWHU�FRQ�D\XGD�GH�ORV�SURJUDPDV�$U*LV������\�
(UGDV������/DV�PXHVWUDV�FROHFWDGDV�HQ�FDPSR�IXHURQ�SUHSDUDGDV�\�SURFHVDGDV�HQ�GLVWLQWRV� ODERUDWRULRV��'H�DFXHUGR�
FRQ�OD�FDUWRJUDItD�OHYDQWDGD��VH�JHQHUy�XQ�PDSD�ILQDO�GH�OD�]RQD��/RV�UHVXOWDGRV�GH�SHWURJUDItD�\�JUDQXORPHWUtD�GHWHU�
PLQDQ�TXH�ODV�URFDV�GH�HVWRV�FRQRV�VRQ�GH�FRPSRVLFLyQ�EDViOWLFD�\�TXH�ORV�GHSyVLWRV�HQ�FDPSR�FRUUHVSRQGHQ�D�GHSy�
VLWRV�GH�FDtGD��/D� VHFXHQFLD� HVWUDWLJUiILFD� OHYDQWDGD�HQ�FDPSR�TXHGD�FRPSUHQGLGD�D� OD�EDVH�SRU� OD� ,JQLPEULWD�0LO�
&XPEUHV��OH�VXSUH\DFH�ODYDV�EDViOWLFDV��SRU�HQFLPD�GH�HVWDV�VH�HQFXHQWUDQ�VHGLPHQWRV�IOXYLR�ODFXVWUHV�\�HQ�OD�SDUWH�
VXSHULRU�VH�HQFXHQWUDQ�ORV�FRQRV�GH�HVFRULD��6H�FRQFOX\H�TXH�HO�HVWLOR�HUXSWLYR�SDUD�HVWRV�DSDUDWRV�HV�GH�WLSR�HVWURP�
EROHDQR�\�TXH�HO�DOLQHDPLHQWR�SXHGH�VHU�UHVSXHVWD�DO�6LVWHPD�GH�)DOODV�$FDPED\-0RUHOLD�� 

3DODEUDV�FODYH��FRQR�GH�HVFRULD��FDUWRJUDItD��DOLQHDPLHQWR��VLVWHPD�GH�IDOODV� 
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$EVWUDFW 

7KLV�VWXG\�DQDO\]HV�DOLJQPHQW�RI�VODJ�FRQHV�ORFDWHG�LQ�VRXWKHDVWHUQ�RI�/DNH�&XLW]HR��0RUHOLD��0LFKRDFiQ��0H[L�
FR��7KLV�DOLJQPHQW�LV�VLWXDWHG�LQ�FHQWUDO�SDUW�RI�7UDQV-0H[LFDQ�9ROFDQLF�%HOW��ZKLFK�FRUUHVSRQGV�WR�WKH�0LFKRDFiQ-
*XDQDMXDWR�9ROFDQLF�)LHOG��7KLV�LV�RQH�RI�WKH�PRVW�H[WHQVLYH�PRQRJHQHWLF�YROFDQLVP�UHJLRQV�LQ�WKH�ZRUOG��!��������
NP����DQG�FRQWDLQV�PRUH�WKDQ�������YROFDQLF�EXLOGLQJV��*HQHUDWHG�FDUWRJUDSK\�DQG�SHWURJUDSK\�RI�WKHVH�FRQHV�IURP�
WKH�RXWSXWV�RI�ILHOG�DQG�VDPSOHV�FROOHFWHG�IRU�DQDO\VLV�DQ�ZH�JDWKHU�LQIRUPDWLRQ�WKDW�DOORZV�XV�WR�XQGHUVWDQG�DOLJQ�
PHQW�RI�WKHVH�YROFDQLF�GHYLFHV��DV�ZHOO�DV�NQRZLQJ�WKH�UHODWLRQVKLS�RI�HDFK�VWUXFWXUH��LWV�HYROXWLRQ��FRPSRVLWLRQ�DQG�
FRQWULEXWLRQ�RI�NQRZOHGJH� WR�XQGHUVWDQGLQJ�RI� WKLV�DUHD��&DUWRJUDSK\�FRQVLVWHG� LQ�SURFHVVLQJ�RI�YHFWRULDO�GDWD�DQG�
5DVWHU�ZLWK�KHOS�RI�VRIWZDUH�$U*LV������DQG�(UGDV������6DPSOHV�FROOHFWHG� LQ� ILHOG�ZHUH�SUHSDUHG�DQG�SURFHVVHG� LQ�
GLIIHUHQW� ODERUDWRULHV��$FFRUGLQJ� WR� WKH�FDUWRJUDSK\��D� ILQDO�PDS�RI� WKH�DUHD�ZDV�JHQHUDWHG��5HVXOWV�RI�SHWURJUDSK\�
DQG�JUDQXORPHWU\�GHWHUPLQH�WKDW�URFNV�RI�WKHVH�FRQHV�DUH�RI�EDVDOWLF�FRPSRVLWLRQ�DQG�GHSRVLWV�LQ�WKH�ILHOG�FRUUHVSRQG�
WR�GHSRVLWV�RI�IDOO��6WUDWLJUDSKLF�VHTXHQFH�UDLVHG�LQ�ILHOG�LV�LQFOXGHG�DW�WKH�EDVH�E\�,JQLPEULWD�0LO�&XPEUHV��VXEO\LQJ�
EDVDOWLF�ODYDV��$ERYH�WKHVH�OD\HUV�DUH�ODFXVWULQH�IOXYLDO�VHGLPHQWV�DQG�LQ�WXSSHU�SDUW�DUH�FRQHV�RI�VODJ��,W�LV�FRQFOXGHG�
WKDW�HUXSWLYH�VW\OH�IRU�WKHVH�GHYLFHV�LV�RI�VWURPEROHDQ�W\SH�DQG�WKH�DOLJQPHQW�FDQ�EH�D�UHVSRQVH�WR�$FDPED\-0RUHOLD�
)DXOW�6\VWHP��� 

.H\ZRUGV��VODJ�FRQH��FDU WRJUDSK\��DOLJQPHQW��IDXOW�V\VWHP 

,QWURGXFFLyQ� 

/D� ]RQD� GH� HVWXGLR� VH� ORFDOL]D� FHUFD� GH� OD� FLXGDG� GH�
0RUHOLD��0LFKRDFiQ��0p[LFR��DO�6(�GHO�/DJR�GH�&XLW]HR��
GHQWUR�GH� ODV�FRRUGHQDGDV�870���������\���4�������-
������� \� VH� XELFD� GHQWUR� GHO�&DPSR�9ROFiQLFR�0LFKRD�
FiQ–*XDQDMXDWR�>&90*@��HQ�OD�SDUWH�FHQWUDO�GHO�&LQWXUyQ�
9ROFiQLFR�7UDQV-PH[LFDQR�>&970@� 

(O�&970�VH�GHILQH�FRPR�XQ�DUFR�PDJPiWLFR�FRQWLQHQ�
WDO�IRUPDGR�SRU�DSUR[LPDGDPHQWH�������HVWUXFWXUDV�YROFi�
QLFDV�� (VWD� SURYLQFLD� HVWi� XELFDGD� HQ� HO� FHQWUR� GHO� SDtV��
DEDUFD� GHVGH� HO� HVWDGR� GH� 9HUDFUX]� HQ� OD� SDUWH� RULHQWDO��
KDVWD� 1D\DULW� HQ� HO� RFFLGHQWH�� WLHQH� XQD� H[WHQVLyQ� GH�
a������NP�\�XQ�DQFKR�YDULDEOH�GH�HQWUH����\�����NP��FRQ�
XQD� GLUHFFLyQ� 2-(�� (Q� HO� &970�� HO� DUFR� YROFiQLFR� VH�
GHVDUUROOD� VREUH� HO� PDUJHQ� VXGRFFLGHQWDO� GH� OD� 3ODFD� GH�
1RUWHDPpULFD��FRPR�UHVXOWDGR�GH�OD�VXEGXFFLyQ�GH�ODV�3OD�
FDV�5LYHUD�\�&RFRV�D�OR�ODUJR�GH�OD�7ULQFKHUD�GH�$FDSXOFR��
(VWH� DUFR� LQLFLy� VX� IRUPDFLyQ� HQWUH� ��-���0D� �0LRFHQR��
HQ�OD�SDUWH�PiV�RULHQWDO����-�����0D�HQ�HO�VHFWRU�FHQWUDO��\�
a���0D�HQ� OD�SDUWH�RFFLGHQWDO� �)HUUDUL���������\�FRQWLQ~D�
PDQLIHVWDQGR�VX�DFWLYLGDG�UHFLHQWH�HQ�ORV�YROFDQHV�-RUXOOR�
�����-������\�3DUtFXWLQ� �����-������ HQ� HO� HVWDGR�GH�0L�
FKRDFiQ�� 

(O�&90*�VH�HQFXHQWUD�XELFDGR�HQ�HO�VHFWRU�FHQWUDO�GH�
OD� &970�� HO� FXDO� HV� XQD� GH� ODV� UHJLRQHV� GH� YXOFDQLVPR�
PRQRJHQpWLFR� PiV� H[WHQVD� �!������� NP��� GHO� PXQGR� \�
FRQWLHQH� PiV� GH� ������ HGLILFLRV� YROFiQLFRV�� LQFOX\HQGR�
PDDUV��GRPRV�\�FRQRV�FLQHUtWLFRV��+DVHQDND�\�&DUPLFKDHO��
�������FRQ�UDURV�HMHPSORV�GH�HVWUDWRYROFDQHV��H�J���7DQFt�
WDUR��3DWDPEDQ���6H�FRQVLGHUD�TXH�HO�YXOFDQLVPR�PRQRJH�
QpWLFR�GHO�&90*�FRPHQ]y�KDFH���0D�\�PXHVWUD�XQD�WHQ�
GHQFLD�FODUD�GH�PLJUDFLyQ�GHO�IUHQWH�GH�YXOFDQLVPR�DFWLYR�
KDFLD�HO�VXURHVWH�� 

5HFLHQWHPHQWH�VH�KD�GHPRVWUDGR�TXH�HO�YXOFDQLVPR�GH�
WLSR�PRQRJHQpWLFR�GH� OD�SRUFLyQ�FHQWUDO�GHO�&90*�� WDP�
ELpQ� VH� FDUDFWHUL]D�SRU� FRH[LVWLU� FRQ�XQD� VHULH� GH� VHFXHQ�
FLDV� ODFXVWUHV�� (Q� HVWD� SRUFLyQ� VH� ORFDOL]D� OD� FXHQFD� GH�
&XLW]HR��TXH�HV�OD�PiV�DPSOLD�D�QLYHO�UHJLRQDO��(VWD�GHSUH�
VLyQ�HVWi�OLPLWDGD�DO�VXU�SRU�YXOFDQLVPR�FRQWHPSRUiQHRV�D�
OD�VXFHVLyQ�GH�0LO�&XPEUHV��0RUIROyJLFDPHQWH��HVWD�VXFH�

VLyQ�HV�V~ELWDPHQWH�LQWHUUXPSLGD�SRU�XQ�FRUWH�UHDOL]D�
GR� SRU� HO� VHJPHQWR� GH� OD� IDOOD� DFWLYD� GHO� 6LVWHPD� GH�
$FDPED\-0RUHOLD�� /D� FXHQFD� VH� OLPLWD� DO� HVWH� SRU� OD�
&DOGHUD�GH�/RV�$]XIUHV�\�DO�RHVWH�SRU�YXOFDQLVPR�3OLR
-FXDWHUQDULRV� SHUWHQHFLHQWHV� D� ORV� YROFDQHV� HVFXGR�
4XLQFH-/DV� 7HWLOODV�� TXH� IRUPD� SDUWH� GHO� &RUUHGRU-
9XOFDQLVPR� 7DUDVFR� >7&9@��$PERV� WLHQHQ� FRPSRVL�
FLyQ� FDOFR� DOFDOLQD�� /DV� IDOODV� DFWLYDV� TXH� FRUUHVSRQ�
GHQ�DO�6LVWHPD�0RUHOLD-$FDPED\��GLUHFFLyQ�(-2���ORV�
VLVWHPDV� UHDFWLYDGRV� 1-6� VRQ�� 6LVWHPDV� GH� IDOODV� GH�
&XLW]HR�1(-62�\�OD�GHSUHVLyQ�WHFWyQLFD�1-6�GH�3HQMD�
PLOOR� �HQ�/D�3LHGDG��0LFK���TXH�FRUWDQ� URFDV�GH�HGD�
GHV�TXH�YDQ�GHO�0LRFHQR�DO�&XDWHUQDULR��/D�)DOOD�6DQ�
WD�0DUtD�HQ�0RUHOLD��PHMRU�FRQRFLGD�FRPR�/D�3DORPD��
)DOOD�0RUHORV�\�&RLQW]LR��MXQWR�FRQ�ODV�)DOODV�GH�4XH�
UpQGDUR�\�/RV�$]XIUHV��VRQ�OD�FRQWLQXDFLyQ�GH�OD�)DOOD�
3DVWRUHV��FRQ�GLUHFFLyQ�(-2� 

(VWH� WUDEDMR� WLHQH� FRPR� REMHWLYR� OOHYDU� D� FDER� OD�
FDUWRJUDItD�GH� OD�]RQD�GH�HVWXGLR��GHWHUPLQDU� OD�FDXVD�
GHO�DOLQHDPLHQWR�GH�ORV�FRQRV��DVt�FRPR�WDPELpQ�VDEHU�
VX�FRPSRVLFLyQ�\�HQWHQGHU� VX�HYROXFLyQ�SDUD�JHQHUDU�
LQIRUPDFLyQ� TXH� SHUPLWD� HQWHQGHU� HVWD� SHTXHxD� SRU�
FLyQ� \� D� VX� YH]� HO� &DPSR� 9ROFiQLFR� 0LFKRDFiQ-
*XDQDMXDWR�HO�FXDO�VH�FRQVLGHUD�XQD�]RQD�YXOFDQROyJL�
FDPHQWH�DFWLYD� 

0DWHULDOHV�\�0pWRGRV 

7UDEDMR�GH�JDELQHWH� 

6H�UHDOL]R�OD�E~VTXHGD�\�DQiOLVLV�GH�OD�LQIRUPDFLyQ�
ELEOLRJUiILFD� �JHROyJLFD� \� JHRPRUIROyJLFD�� H[LVWHQWH�
HQ�SXEOLFDFLRQHV��UHSRUWHV��WHVLV��HWF���GHO�iUHD�GH�HVWX�
GLR��(VWD�LQIRUPDFLyQ�IXH�UHVXPLGD�\�HQ�VX�FDVR�VLQWH�
WL]DGD�� DVt� FRPR� WDPELpQ� VH� XWLOL]DURQ� 6LVWHPDV� GH�
,QIRUPDFLRQHV� *HRJUiILFD� >6,*�V@�� ORV� FXDOHV� IXHURQ�
$U*LV�����\�(UGDV����� 

(VWH�WUDEDMR�FRQVLVWLy�WDPELpQ�HQ�OD�UHFRSLODFLyQ�GH�
LQIRUPDFLyQ�UDVWHU�\�YHFWRULDO�GHO�iUHD�GH�HVWXGLR��FR�
OHFWDGDV� GHO� ,QVWLWXWR� 1DFLRQDO� GH� (VWDGtVWLFD� \� *HR�
JUDItD�>,1(*,@�\�GH�OD�(VWDFLyQ�GH�5HFHSFLyQ�0p[LFR�
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GH� OD�&RQVWHODFLyQ�6SRW�� >(50(;@��/D� FDUWD� WRSRJUiILFD�
XWLOL]DGD�IXH�OD�(��$���D�HVFDOD����������GHO�DxR�������DVt�
FRPR���RUWRIRWRV�SDQFURPiWLFDV�FRQ�UHVROXFLyQ�GH�����P�D�
HVFDOD� ��������� H� LPiJHQHV� GH� VDWpOLWH�� SDQFURPiWLFD�
������� ����P� GH� UHVROXFLyQ�� \� PXOWLHVSHFWUDO� �������
���P���WRGRV�HVWRV�GDWRV�VH�JHRUUHIHUHQFLDURQ�HQ�HO�VLVWHPD�
GH�FRRUGHQDGDV�:*6���870��� 

(O� SURJUDPD� $UF*LV� ����� VH� XWLOL]y� SDUD� HO� SURFHVD�
PLHQWR�GH� LQIRUPDFLyQ�YHFWRULDO� �JHRUUHIHUHQFLDU��GLJLWDOL�
]DFLyQ�� DFWXDOL]DFLyQ�� DQiOLVLV� \� PDSHR�� \� 5DVWHU�
�PRVDLFRV�� LPDJHQHV�� SHQGLHQWHV�� RUWRIRWRV��� (O� SURJUDPD�
(UGDV� ����� IXH� XVDGR� SDUD� SURFHVDU� LPiJHQHV� VDWHOLWDOHV�
�IXVLRQHV��IDOVR�FRORU�QDWXUDO��DQDJOLIRV�� 

(O� SURFHVDPLHQWR� GH� ORV� GDWRV� YHFWRULDOHV�� 5DVWHU� H�
LPiJHQHV�VDWHOLWDOHV�SHUPLWLy�OD�JHQHUDFLyQ�GH�ORV�GLVWLQWRV�
LQVXPRV� FDUWRJUiILFRV� ORV� FXDOHV� VLUYHQ� GH� EDVH� SDUD� OD�
LGHQWLILFDFLyQ�GH�FDUDFWHUtVWLFDV�PRUIROyJLFDV�\�HVWUXFWXUD�
OHV��DO� LJXDO�TXH� VH� LQILULHURQ�FRQWDFWRV� OLWROyJLFRV�\�HO� Ot�

PLWH�GH�FDGD�DSDUDWR�YROFiQLFR�GHO�iUHD�GH�HVWXGLR��$�FRQ�
WLQXDFLyQ� VH� GHVFULEH� FDGD� XQR� GH� ORV� SURFHVDPLHQWRV� GH�
ORV�GDWRV� 

(O�0RGHOR�'LJLWDO�GH�(OHYDFLyQ�>0'(@��VH�FUHy�D�SDUWLU�
GH� ORV�GDWRV�YHFWRULDOHV�GH� ODV�FXUYDV�GH�QLYHO�GH� OD�FDUWD�
(��$����XQD�YH]�JHQHUDGR�HO�0'(�VH�JHQHUD�HO�VRPEUHD�
GR� GHO� WHUUHQR� �YpDVH� ILJXUD� ��� \� HO� PDSD� GH� SHQGLHQWH�
�YpDVH�ILJXUD�����JHQHUDGRV�HQ�$U*LV������ 

8QD� YH]� FUHDGR� HO� PDSD� GH� SHQGLHQWHV� VH� SURFHGLR� D�
VREUHSRQHUOR�VREUH�HO�0'(�FRQ�XQD�WUDVSDUHQFLD�GHO������
�YpDVH�ILJXUD�����HO�FXDO�SHUPLWH�JHQHUDU�XQ�PDSD�GH�SHQ�
GLHQWHV�FRQ�UHOLHYH��SHUPLWLHQGR�DVt�XQ�PD\RU�\�PHMRU�DQD�
OLVLV�JHRPRUIROyJLFR�GHO�iUHD�GH�HVWXGLR�� 

/D�JHQHUDFLyQ�GHO�DQDJOLIR�VH�KL]R�D�SDUWLU�GH�OD�IXVLyQ�
GHO� 0RGHOR� 'LJLWDO� GH� (OHYDFLyQ� FRQ� HO� 6RPEUHDGR� GHO�
7HUUHQR� �(UGDV� ������ HO� FXDO� JHQHUD� XQD� LPDJHQ� HQ� �'�
�YpDVH� ILJXUD����� OD�FXDO� VLUYLy�SDUD� OD�GHOLPLWDFLyQ�GH� ODV�
GLVWLQWDV� XQLGDGHV� OLWROyJLFDV� \� HVWUXFWXUDV� HQ� HO� iUHD� FRQ�
XQD�PD\RU�SUHFLVLyQ� 

6H�SURFHGLy�D�OD�UHDOL]DFLyQ�GHO�IDOVR�FRORU�QDWXUDO�SDUD�
OD� LPDJHQ�PXOWLHVSHFWUDO�(��������� OD�FXDO�VH�SURFHVy�HQ�
(UGDV�����\�FRQVLVWH�HQ�LQYHUWLU�ODV�EDQGDV�HVSHFWUDOHV�TXH�
WUDH�GH�RULJHQ����UHG����JUHHQ����EOXH��D���EOXH����JUHHQ����
UHG�� REWHQLHQGR� XQ� LQIUDUURMR�� SRU� ~OWLPR� VH� SURFHGLy� D�
LQYHUWLU� ODV� EDQGDV� ��� UHG�� �� JUHHQ�� �� EOXH�� D� �� EOXH�� ��
JUHHQ�� UHG� �� HQ� $UF*LV� ����� �YpDVH� ILJXUD� ���� 7RGRV� ORV�
HOHPHQWRV� UHSUHVHQWDGRV� HQ� OD� LPDJHQ� ILQDO� VRQ� GH� FRORU�
QDWXUDO�� WDO� \� FRPR� VH� HQFXHQWUDQ� HQ� OD� VXSHUILFLH� DO�PR�
PHQWR�GH�VX�FDSWXUD��(VWR�FRQ�HO�REMHWR�GH�LGHQWLILFDU�SRU�
PHGLR�GH�OD�IRWRLQWHUSUHWDFLyQ�ODV�HVWUXFWXUDV�JHRPRUIROy�
JLFDV�\�URFRVDV�PiV�VREUHVDOLHQWHV�GH�OD�]RQD�GH�HVWXGLR� 

8QD� YH]� JHQHUDGR� \� SURFHVDGD� WRGD� OD� LQIRUPDFLyQ�
YHFWRULDO�\�UDVWHU��SDUD�OD�JHQHUDFLyQ�\�HGLFLyQ�GH�PDSDV�H�
LPiJHQHV�VDWHOLWDOHV��VH�OOHYy�D�FDER�XQD�IRWRLQWHUSUHWDFLyQ�
GHO�iUHD�GH�HVWXGLR��HQ�HO�FXDO�VH�GHOLPLWDQ�ODV�HVWUXFWXUDV�
GH� ORV�DSDUDWRV�YROFiQLFRV�\�FRQWDFWRV� OLWROyJLFRV��SDUD� OD�
JHQHUDFLyQ�GH�XQ�PDSD�SUHYLR�D� OD� VDOLGD�FDPSR�\�SRVWH�
ULRUPHQWH�FRQ�OD�LQIRUPDFLyQ�FROHFWDGD�HQ�FDPSR��DFWXDOL�
]DUOR�\�REWHQHU�XQ�PDSD�ILQDO�� 

)LJXUD����$��0RGHOR�'LJLWDO�GH�(OHYDFLyQ��0'(���%��6RPEUHDGR�GHO�WHUUHQR�HQ�HO�0'(� 

)LJXUD����0DSD�GH�SHQGLHQWHV�GHO�iUHD�GH�HVWXGLR�
�HODERUDFLyQ�SURSLD��� 
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7UDEDMR�GH�FDPSR 

6H�OOHYDURQ�D�FDER���VDOLGDV�DO�FDPSR����-���GH�DJRVWR��
�������HQ�GRQGH�VH�OHYDQWDURQ�XQ�WRWDO�GH����VHFFLRQHV�GH�
ODV�FXDOHV��� VHFFLRQHV�HVWUDWLJUiILFDV�SHUWHQHFHQ�D� OD�]RQD�
GH�HVWXGLR� �&HUUR�(O�%DUFR��&HUUR�(O�7LUDGHUR��&HUUR�/DV�
2OLYDV��� HVWH� WUDEDMR� FRQVLVWLy� HQ� OD� GHVFULSFLyQ� GH� FDGD�
HVWUXFWXUD�YROFiQLFD�\�OD�FROHFWD�GH�PXHVWUDV��URFD�\�PXHV�
WUD� WRWDO���(Q� WRWDO� IXHURQ�VHLV�PXHVWUDV� UHFROHFWDGDV��HQ���
SXQWRV�GH�FRQWURO�FRUUHVSRQGLHQWH�D�FDGD�FRQR��OD�WRPD�GH�
ORV�SXQWRV�VH�KL]R�FRQ�D\XGD�GHO�*36�120$'����*�00
-1$9��HO�FXDO�FXHQWD�FRQ�OD�DSOLFDFLyQ�GH�$U*LV�0RELOH�� 

7UDEDMR�GH�ODERUDWRULR 

&RQVLVWLy�HQ�HO�SURFHVDPLHQWR�GH�ODV�PXHVWUDV�UHFROHF�
WDGDV�HQ�FDPSR��ODV�FXDOHV�IXHURQ�SURFHVDGDV�HQ�GRV�GLVWLQ�
WRV�ODERUDWRULRV�GHO�,*)80� 

/DERUDWRULR� GH� /DPLQDFLyQ�� FRQVLVWLy� HQ� HO� SURFHVD�
PLHQWR�GH� ODV� URFDV�SDUD� OD�REWHQFLyQ�GH� OiPLQDV�GHOJDGD�

SDUD� VX� HVWXGLR� SHWURJUiILFR�� VX� SURFHVDPLHQWR� IXH� HO� VL�
JXLHQWH� 

��-�6HOHFFLyQ�\�FRUWH�GH�OD�PXHVWUD� 

8QD� YH]� VHOHFFLRQDGR� HO� FRUWH� GHVHDGR� GH� OD� URFD� VH�
SURFHGH�D�FRUWDUOD�FRQ�D\XGD�GH�XQD�FRUWDGRUD�GH�GLVFR�GH�
GLDPDQWH��YpDVH�ILJXUD�����HO�FRUWH�GHEH�GH�WHQHU�HO�WDPDxR�
GH�XQ�SRUWDREMHWRV������FP�[���FP�� 

��-�3HJDGR�GH�OD�PXHVWUD� 

$��'HO� UHFRUWH� REWHQLGR� VH� GHYDVWD� SRU� DOJXQD� GH� ODV�
FDUDV� HOHJLGDV� HQ� XQD� EDVH� GH� YLGULR� FRQ� DEUDVLYRV� �1��
���������������������\�FRQ�DJXD��SRVWHULRUPHQWH��VH�SURFH�
GH� D� ODYDU� OD�PXHVWUD� HQ� OD� WLQD� GH� EDxR� XOWUDVRQLGR� SDUD�
TXH� OD�PXHVWUD� TXHGH� OLEUH� GH� VHGLPHQWRV� \� DEUDVLYR� LP�
SUHJQDGRV�� SRU� ~OWLPR� VH� SRQH� D� VHFDU� OD� PXHVWUD� D� XQD�
WHPSHUDWXUD�SURPHGLR�GH������&�KDVWD�TXH�HVWp�FRPSOHWD�
PHQWH�VHFD�HQ�XQD�SODQFKD�HOpFWULFD��YpDVH�ILJXUD���� 

%�� 3UHSDUDFLyQ� GHO� SRUWDREMHWRV�� HO� SRUWDREMHWR� GHEH�
SXOLUVH�HQ�XQD�FDUD�FRQ�HO�DEUDVLYR�GHO�1������SDUD�JHQHUDU�
XQD�VXSHUILFLH�FRQ�PHMRU�DJDUUH�SDUD�HO�SHJDGR� 

&��3HJDGR�GH�OD�VHFFLyQ��VH�OH�DJUHJD�XQDV�FXDQWDV�JR�
WDV�GH�UHVLQD�89�HQ�OD�VXSHUILFLH�OLVD�GH�OD�VHFFLyQ�\�GHV�
SXpV� VH�XQH� FRQ� OD� VXSHUILFLH� SXOLGD�GHO� SRUWDREMHWRV�� SRU�
~OWLPR��VH�GHMD� VHFDU�SRU���PLQXWRV�D� OD� OX]� VRODU�HQ�FDVR�
H[WUHPR� TXH� KD\D� SRFD� OX]� VRODU� VH� SRQHQ� D� VHFDU� HQ� OD�
OiPSDUD�89�� 

��-�&RUWH�GH�SUHFLVLyQ�GH�OD�PXHVWUD� 

'HVSXpV�GH�KDEHU�SHJDGR� OD�PXHVWUD� VH�FRUWD�GH� LJXDO�
PDQHUD�FRQ�OD�FRUWDGRUD�GH�GLVFR�GH�GLDPDQWH��SHUR�DKRUD�
XQ�FRUWH�GH�PD\RU�SUHFLVLyQ��SURPHGLR�����PLFUDV�� 

��-�'HYDVWDGR�ILQDO�GH�OD�PXHVWUD 

&RQ�HO�REMHWLYR�GH�REWHQHU�HO�HVSHVRU�ySWLFR�UHFRPHQ�
GDEOH� GH� OD� PXHVWUD�� VH� SURFHGH� D� UHDOL]DU� XQ� GHYDVWDGR�
ILQDO�FRQ�ORV�DEUDVLYRV��1������������������������6H�UHFR�
PLHQGD� LU� UHYLVDQGR� OD�PXHVWUD�D�FRQWUD� OX]�SDUD� LU�REVHU�
YDQGR� TXH� HO� GHYDVWDGR� YD\D� ELHQ� HQ� WRGDV� GLUHFFLRQHV��
XQD�YH]� OLVWD� OD�PXHVWUD� VH�REVHUYD�HQ�HO�PLFURVFRSLR�SH�
WURJUiILFR�SDUD�REVHUYDU�ORV�PLQHUDOHV�JXtDV��SODJLRFODVDV��
VL�KDQ�REWHQLGR�VX�FRORU�ySWLPR�GH�ELUUHIULQJHQFLD�� 

(Q�HO�/DERUDWRULR�GH�JUDQXORPHWUtD��VH�UHDOL]y�HO�SURFH�
VDPLHQWR�GH�ODV�PXHVWUDV�WRWDOHV�UHFROHFWDGDV�HQ�FDPSR�GH�
ORV� GLVWLQWRV� GHSyVLWRV�� SDUD� SRVWHULRUPHQWH� OOHYDU� ORV� UH�
VXOWDGRV�D�XQD�VHULH�GH�GLDJUDPDV�SDUD�VX�FODVLILFDFLyQ��$�
FRQWLQXDFLyQ�� VH� GHVFULEHQ� ORV� SDVRV� SDUD� HO� DQiOLVLV� GH�
PXHVWUDV� 

��-�6HFDGR�GH�OD�PXHVWUD 

'HELGR� D� TXH� ODV� PXHVWUDV� SUHVHQWDEDQ� KXPHGDG� VH�
SURFHGLy�D�VHFDUODV�HQ�ORV�KRUQRV�HQ�XQ�ODSVR�GH�WLHPSR�GH�
��GtDV��YpDVH�ILJXUD���� 

��-�&XDUWHR� 

(VWH�SDVR�FRQVLVWLy�HQ�TXH�XQD�YH]� VHFD� OD�PXHVWUD� VH�
FRORFy� VREUH� XQ� SHGD]R� GH� SDSHO� HQ� GRQGH� VH� SURFHGH� D�
UHYROYHU�OD�PXHVWUD�KDVWD�LQWHJUDUOD�KRPRJpQHDPHQWH��SRV�
WHULRUPHQWH�VH�OOHYD�D�FDER�OD�GLYLVLyQ�GH�OD�PXHVWUD�HQ�GRV�
SRUFLRQHV�� GRQGH� XQD� PLWDG� VH� JXDUGD� FRPR� WHVWLJR� \� OD�
RWUR�VH�SURFHGH�D�WDPL]DUOD� 

)LJXUD����0DSD�REWHQLGR�D�SDUWLU�GH�OD�VREUHSRVLFLyQ�GHO�
PDSD�GH�SHQGLHQWHV�FRQ�XQD�WUDQVSDUHQFLD�GHO�����VREUH�
HO�0'(��HODERUDFLyQ�SURSLD�� 

)LJXUD����$QDJOLIR�FUHDGR�SDUWLU�GH�OD�IXVLyQ�GHO�0'(�\�
HO�VRPEUHDGR�GHO�WHUUHQR��SDUD�OD�JHQHUDFLyQ�GH�XQD�LPD�
JHQ�HQ��'� 
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��-�3HVDGR 

/DV�PLWDGHV�GH�ODV�PXHVWUDV�TXH�VH�SURFHVDURQ�VH�SHVD�
URQ�HQ�XQD�EiVFXOD�GH�SUHFLVLyQ�GH��������JU��6H�UHFRPLHQ�
GD�TXH�OD�PXHVWUD�HQ�SURPHGLR�SHVH���NJ� 

��-�7DPL]DGR��&OiVLFR�0DQXDO� 

6H�OOHYy�D�FDER�HO�WDPL]DGR�GH�ODV�PXHVWUDV�HQ�ORV�GLIH�
UHQWHV� WDPLFHV�FRQ�QXPHUDFLyQ�TXH�YD�GH����ó�������������
����������������������������!�����GXUDQWH�HO�WLHPSR�FRUUHV�
SRQGLHQWH� 

��-�(WLTXHWDGR�GH�ODV�EROVDV 

6H� HWLTXHWDURQ� ��� GLVWLQWDV� EROVDV� SDUD� FDGD� PXHVWUD��
FRQ� OD� HWLTXHWD� FRUUHVSRQGLHQWH� D� FDGD� QXPHUDFLyQ� GH� WD�
PL]� 

��-�3HVDGR�GH�FDGD�IUDFFLyQ�� 

8QD� YH]� WHUPLQDGR� HO� WDPL]DGR� VH�SURFHGLy� DO� SHVDGR�
GH� FDGD�PXHVWUD� FRUUHVSRQGLHQWH� D� FDGD� WDPL]�� SRVWHULRU�
PHQWH� VH� OOHYy� HO� OOHQDGR�GH�XQ� IRUPDWR� �YpDVH� ILJXUD�����
GRQGH� VH� SODVPDURQ� ORV� UHVXOWDGRV� GHO� SHVR� GH� ODV�PXHV�
WUDV��SDUD�TXH�DO�ILQDO�VHDQ�JUDILFDGRV�HQ�XQD�VHULH�GH�GLD�
JUDPDV��SDUD�VX�FODVLILFDFLyQ� 

5HVXOWDGRV� 

6H�REWXYR�XQ�PDSD�JHROyJLFR�\�XQD�FROXPQD�HVWUDWLJUi�
ILFD�ILQDO�GH�OD�]RQD�GH�HVWXGLR��YpDVH�ILJXUD������HQ�GRQGH�
VH� GLVWLQJXHQ� ODV� GLIHUHQWHV� XQLGDGHV� YROFiQLFDV� TXH� OD�
LQWHJUDQ��&HUUR�(O�%DUFR��(O�7LUDGHUR�\�&HUUR�/DV�2OLYDV���
FRPR�UHVXOWDGR�GH�WRGR�HO�WUDEDMR�UHDOL]DGR� 

$�FRQWLQXDFLyQ��VH�GHVFULEHQ�FDGD�XQD�GH�ODV�XQLGDGHV�
YROFiQLFDV�TXH�FRQIRUPDQ�OD�]RQD�GH�HVWXGLR 

&HUUR�(O�%DUFR� 

/D�XQLGDG�VH�ORFDOL]D�HQ�ODV�FRRUGHQDGDV���4���������
\� 870� �������� D� �����0610�� /D� FLPD� GHO� FRQR� HVWi�
FRQVWLWXLGD� SRU� ODYDV� HQ� EORTXHV� VXEDQJXORVRV-DQJXORVRV��
FRQ� WDPDxRV� DSUR[LPDGRV� GH� �� PHWURV�� H[KLELHQGR� FDUDV�
OLVDV�DO�LJXDO�TXH�XQ�FRORU�JULV�URML]R��YpDVH�ILJXUD������(Q�
PXHVWUD�GH�PDQR�SUHVHQWDQ�XQD�WH[WXUD�DIDQtWLFD� 

$�ODV�IDOGDV�GHO�FRQR�HQ�ODV�FRRUGHQDGDV���4��������\�
870��������� D� �����0610��6H� LGHQWLILFy� XQ� GHSyVLWR�
GH�HVFRULD��YpDVH�ILJXUD������HO�FXDO�SUHVHQWD�XQD�HVWUXFWXUD�
PDVLYD��VRSRUWDGD�JUDQR�D�JUDQR��/RV�FRPSRQHQWHV�SUHVHQ�
WDQ�IRUPDV�DQJXORVDV-VXEDQJXORVDV��FRQ�WDPDxRV�GH�OD�SLOOL�
KDVWD� EORTXHV� \� ERPEDV�� /RV� EORTXHV� SUHVHQWDQ� WDPDxRV�
PD\RUHV�D�ORV����FP��/DV�ERPEDV�SUHVHQWDQ�IRUPDV�DJOXWL�
QDGDV�� /D� HVFRULD� VH� SUHVHQWD� PX\� YHVLFXODGD� ������ DO�

)LJXUD����$��5HFRUWH�GHO�iUHD�GH�HVWXGLR�D�SDUWLU�GH�OD�LPDJHQ�PXOWLHVSHFWUDO�FDPELDGD�SUHYLDPHQWH�D�IDOVR�FRORU�QDWXUDO�
�(UGDV�������%��,PDJHQ�GHO�IDOVR�FRORU�QDWXUDO�LQYHUWLGDV�ODV�EDQGDV���EOXH����JUHHQ����UHG��$UF*LV��������,PiJHQHV�VDWH�
OLWDOHV�GH�OD�FRQVWHODFLyQ�6SRW��� 

)LJXUD�����$��5RFDV�FROHFWDGDV�HQ�FDPSR�OLVWD�SDUD�VX�SURFHVDPLHQWR�HQ�HO�ODERUDWRULR��%��&RUWH�GH�OD�PXHVWUD� 
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)LJXUD����$��6HFFLyQ�VLHQGR�GHVJDVWDGD��%��8OWUDVRQLGR�HO�FXDO�VLUYLy�SDUD�OLEHUDU�ODV�OiPLQDV�GH�ORV�DEUDVLYRV��&��3ODQ�
FKD�HOpFWULFDV�GRQGH�VH�HVWiQ�VHFDQGR�ODV�PXHVWUDV�D�XQD�WHPSHUDWXUD�GH�������&� 

)LJXUD����$��+RUQR�XWLOL]DGR�SDUD�HO�VHFDGR�GH�ODV�PXHVWUDV��%��(Q�ODV�FKDURODV�GH�
YLGULR�VH�DSUHFLDQ�ODV�PXHVWUDV�UHFROHFWDGDV� 

)LJXUD����$��%iVFXOD�GH�SUHFLVLyQ�XWLOL]DGD�SDUD�OD�REWHQFLyQ�GHO�SHVR�GH�ODV�PXHV�
WUDV��%��)RUPDWR�HO�FXDO�IXH�OOHQDGR�FRQ�HO�SHVR�GH�ODV�PXHVWUDV� 
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LJXDO�TXH�ODV�ERPEDV��ORV�FXDOHV�WLHQHQ�XQD�FRORUDFLyQ�URML�
]D��(Q�PXHVWUD�GH�PDQR��OD�URFD�SUHVHQWD�XQD�WH[WXUD�DIDQL�
WLFD��GRQGH�VH�UHFRQRFLHURQ�DOJXQRV�FULVWDOHV�GH�SODJLRFOD�
VD�\�SLUR[HQR� 

&HUUR�(O�7LUDGHUR� 

(VWD�XQLGD�VH�ORFDOL]D�HQ�ODV�FRRUGHQDGDV���4��������
\� 870� �������� D� ����� 0610�� OD� FXDO� VH� HQFXHQWUD�
FRQVWLWXLGD�SRU�XQ�GHSyVLWR�GH�FDtGD��(O�DIORUDPLHQWR�SUH�
VHQWD�GRV�IDFLHV�GLVWLQWDV��D�OD�EDVH�VH�SUHVHQWD�XQD�HVWUXF�
WXUD�FRQ�HVWUDWLILFDFLyQ�GLIXVD�\�HQ�OD�SDUWH�VXSHULRU�VH�SUH�
VHQWD�XQD�HVWUXFWXUD�PDVLYD��YpDVH�ILJXUD������ 

(Q�OD�SDUWH�LQIHULRU�GHO�GHSyVLWR��GRQGH�VH�HQFXHQWUD�OD�
HVWUDWLILFDFLyQ�GLIXVD�OD�FXDO�HV�SURGXFWR�SRU�OD�VHJUHJDFLyQ�
JUDQXODU�� ORV� IUDJPHQWRV� VH� HQFXHQWUDQ� VRSRUWDGR�JUDQR� D�
JUDQR��ORV�FXDOHV�SRVHHQ�IRUPDV�DQJXORVDV�D�VXEDQJXORVDV��
SUHVHQWDQ� WDPDxRV�GH� OD� SLOOL�KDVWD� EORTXHV��(Q� HVWD� IDFLH�
VH� WLHQH� XQD�PD\RU� FRQFHQWUDFLyQ� GH� ERPEDV� ��� DSUR[L�
PDGR��ODV�FXDOHV�SUHVHQWDQ�IRUPDV�DJOXWLQDGDV��(Q�PXHVWUD�
GH�PDQR�� VH�SUHVHQWD�PX\� YHVLFXODU�� WLHQH�XQD� FRORUDFLyQ�
URML]D�\�XQD� WH[WXUD� DIDQtWLFD�� HVWi� FRPSXHVWD�SRU� -���GH�
FULVWDOHV��SODJLRFODVDV�\�ROLYLQR�� 

(Q�OD�IDFLH�VXSHULRU�GHO�GHSyVLWR�GRQGH�VH�HQFXHQWUD�OD�
HVWUDWLILFDFLyQ�PDVLYD�� VH� SUHVHQWDQ� IUDJPHQWRV� DQJXORVRV�
D�VXEDQJXORVRV�VRSRUWDGRV�JUDQR�D�JUDQR��FRQ�WDPDxRV�GH�
OD�SLOOL� ILQR-PHGLR��eVWD� IDFLH�PXHVWUD�XQD�PHQRU�FRQFHQ�
WUDFLyQ�GH�ERPEDV��PHQRU�TXH�HO���� 

(Q�OD�SDUWH�VXSHULRU�GHO�GHSyVLWR�GH�HVFRULD�VH�LGHQWLIL�
Fy�XQD�FDSD�GH�XQ�IOXMR�SLURFOiVWLFR�HO�FXDO�SXHGH�VHU�SUR�
GXFWR�GH�RWUR�DSDUDWR�YROFiQLFR�DOHGDxR��GDGR�TXH�HQWUH�HO�

)LJXUD�����0DSD�JHROyJLFR�ILQDO�GHO�iUHD�GH�HVWXGLR��GRQGH�VH�DSUHFLDQ�ORV�FRQRV�GH�HVFRULD�(O�%DUFR��(O�7LUDGHUR�\�/DV�
2OLYDV��GH�DFXHUGR�D�OD�LQIRUPDFLyQ�OHYDQWDGD�HQ�FDPSR� 

GHSyVLWR�GH�HVFRULD�\�HO�IOXMR�H[LVWH�XQD�GLVFRUGDQFLD�PDU�
FDGD�SRU�OD�SUHVHQFLD�GH�XQ�SDOHRVXHOR� 

&HUUR�/DV�2OLYDV 

/D�XQLGDG�VH�ORFDOL]D�HQ�ODV�FRRUGHQDGDV���4�������\�
870����������D������PVQP��/D�FLPD�GHO�FRQR�HVWi�FRQV�
WLWXLGD�SRU� ODYDV�HQ�EORTXHV� VXEDQJXORVRV-� DQJXORVRV�� FRQ�
WDPDxRV� DSUR[LPDGRV� GH� ��P� \� H[KLEHQ� FDUDV� OLVDV� �WRPD�
GH� PXHVWUD��� /RV� FRORUHV� TXH� H[KLEHQ� ORV� EORTXHV� HQ� VX�
PD\RUtD�VRQ�FRORU�JULV�URML]R�GHELGR�DO�DOWR�JUDGR�GH�LQWHU�
SHULVPR� \� HQ� RWURV� FDVRV�� XQD� URFD�PiV� VDQD� SUHVHQWD� XQ�
FRORU� JULV�� (Q�PXHVWUD� GH�PDQR� OD� URFD� SUHVHQWD� XQ� FRORU�
JULV� �URFD� VDQD�� \� XQD� WH[WXUD� DIDQtWLFD�� OD� FXDO� HVWi� FRP�
SXHVWD�SRU�-���GH�FULVWDOHV�GH�SODJLRFODVD�����GH�ROLYLQR�\�
-���SLUR[HQR� 

6H� OOHYy� D� FDER� HO� HVWXGLR� SHWURJUiILFR� GH� �� VHFFLRQHV�
GHOJDGDV�GH�URFDV�GH�ODV�GLVWLQWDV�XQLGDGHV�YROFiQLFDV��'L�
FKR�HVWXGLR�SHUPLWLy�KDFHU�XQD�FRPSDUDFLyQ�WH[WXUDO�\�PL�
QHUDOyJLFD� HQWUH� ODV� GLVWLQWDV� XQLGDGHV�GH� OD� ]RQD�GH� HVWX�
GLR�� 

0XHVWUD�=3-�� 

&RUUHVSRQGLHQWH� DO� FRQR� GH� HVFRULD� (O� %DUFR� �ODYD� HQ�
EORTXH���/D�PXHVWUD�SUHVHQWD�XQD�FULVWDOLQLGDG�KLSRFULVWDOL�
QD��WH[WXUD�LQWHUVHUWDO��SRUItGLFD�\�XQD�JUDQXODULGDG�LQHTXL�
JUDQXODU��3UHVHQWD�XQ�SRUFHQWDMH�YLVXDO�DSUR[LPDGR�GH�����
SODJLRFODVDV��-���GH�SLUR[HQRV��-���GH�ROLYLQR�\�XQ������
GH�y[LGRV��/DV�SODJLRFODVDV�SUHVHQWDQ�IRUPDV�VXEKHGUDOHV-�
DQKHGUDOHV��SUHVHQWDQ�PDFODGR�WLSR�FDUOVEDG�\�SROLVLQWpWLFR��
/RV�ROLYLQRV�SUHVHQWDQ� IRUPDV� VXEKHGUDOHV��/RV�SLUR[HQRV�
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)LJXUD�����$��%ORTXHV�GH�ODYD�VXEDQJXORVRV-DQJXORVRV�ORFDOL]DGRV�HQ�OD�FLPD�GHO�FRQR��%��)UDJPHQWR�GH�
EORTXH�GH�ODYD�TXH�SUHVHQWD�XQD�FRORUDFLyQ�URML]D�\�XQD�WH[WXUD�DIDQLWtFD� 

)LJXUD�����$��'HSRVLWR�GH�FDtGD�FRQ�XQD�HVWUXFWXUD�PDVLYD�VRSRUWDGR�JUDQR�D�JUDQR��SUHVHQWDQGR�XQD�FROR�
UDFLyQ�URML]D��%��%DOtVWLFR��ERPED�YROFiQLFD�� 

)LJXUD�����$��$IORUDPLHQWR�FRQ�XQD�DOWXUD�DSUR[LPDGR�GH����P��PXHVWUD�GLVWLQWDV�IDFLHV��HQ�OD�EDVH�WLHQH�
HVWUDWLILFDFLyQ�GLIXVD��OH�VLJXH�OD�SDUWH�PDVLYD��XQD�GLVFRUGDQFLD�PDUFDGD�SRU�HO�KRUL]RQWH�GH�SDOHRVXHOR�\�
SRU�~OWLPR��OD�FDSD�GH�SLURFODVWRV��%��3DUWH�PDVLYD�GHO�GHSRVLWy��&��%RPED� 
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SUHVHQWDQ� IRUPDV� DQHKHGUDOHV�� /D� PXHVWUD� SUHVHQWD� XQD�
JUDQ�DEXQGDQFLD�GH�y[LGRV��DVt�FRPR�WDPELpQ�SUHVHQWD�XQD�
PRGHUD�YHVLFXODFLyQ��'H�DFXHUGR�FRQ�VX�DVRFLDFLyQ�PLQH�
UDOyJLFD�OD�URFD�VH�FODVLILFy�FRPR�XQD�URFD�EDViOWLFD��YpDVH�
ILJXUD����� 

0XHVWUD�=3-�� 

&RUUHVSRQGH�DO� FRQR�GH�HVFRULD�(O�%DUFR� �GHSyVLWR�GH�
HVFRULD���/D�PXHVWUD�SUHVHQWD�XQD�FULVWDOLQLGDG�KLSRFULVWDOL�
QD��WH[WXUD�YHVLFXODU�� OLJHUDPHQWH�SRUItGLFD�\�XQD�JUDQXOD�
ULGDG� LQHTXLJUDQXODU�� 3UHVHQWD� XQ� SRUFHQWDMH� YLVXDO� GHO�
����GH�SODJLRFODVDV�� 

2EVHUYDFLRQHV�� OD� IDVH� PLQHUDO� PiV� DEXQGDQWH� HV� OD�
SODJLRFODVD�� VH� SUHVHQWDQ� HVFDVRV� IHQRFULVWDOHV� GH� SODJLR�
FODVD� VXEKHGUDOHV� FRQ� PDFODGR� WLSR� &DUOVEDG�� DVt� FRPR�
WDPELpQ� PLFURFULVWDOHV� GH� SODJLRFODVDV� HXKHGUDOHV� D� VXE�
KHGUDOHV�� ODV� FXDOHV� SUHVHQWDQ� XQ� PDFODGR� WLSR� DOELWD�� /D�
URFD�VH�SUHVHQWD�PX\�YHVLFXODGD�PiV�����GH�VX�WRWDOLGDG��
GHELGR� D� OD� OLEHUDFLyQ�GH�JDVHV�GXUDQWH� VX� IRUPDFLyQ��'H�
DFXHUGR�FRQ� OD�PLQHUDORJtD�� OD� URFD�VH�FODVLILFR�FRPR�XQD�
URFD�EDViOWLFD��YpDVH�ILJXUD������ 

)LJXUD�����$��)RWR�SDQRUiPLFD�GHO�FRQR�/DV�2OLYDV��%��/DYD�HQ�EORTXH� 

0XHVWUD��=3-��� 

&RUUHVSRQGH�DO�FRQR�GH�HVFRULD�(O�7LUDGHUR��/D�PXHV�
WUD�SUHVHQWD�XQD� FULVWDOLQLGDG�KLSRFULVWDOLQD�� WH[WXUD�VHULD�
GD��YHVLFXODGD�\�XQD�JUDQXODULGDG� LQHTXLJUDQXODU��3UHVHQWD�
XQ�SRUFHQWDMH�YLVXDO�GHO�����GH�SODJLRFODVD������GH�ROLYL�
QRV�� -���GH�SLUR[HQRV�\����GH�y[LGRV�� /DV�SODJLRFODVDV�
SUHVHQWDQ� IRUPDV� VXEKHGUDOHV-DQHKHGUDOHV� FRQ� PDFODGR�
WLSR�&DUOVEDG�\�SROLVLQWpWLFR��VH�SUHVHQWDQ�GHVGH�IHQRFULV�
WDOHV�D�PLFURFULVWDOHV��/D�PXHVWUD�VH�SUHVHQWD�OLJHUDPHQWH�
YHVLFXODGD� ������� /RV� ROLYLQRV� SUHVHQWDQ� IRUPDV� GHVGH�
HXKHGUDOHV-DQHKHGUD�� VH� SUHVHQWDQ� HVFDVRV� y[LGRV�� 'H�
DFXHUGR� FRQ� VX�PLQHUDORJtD� OD�PXHVWUD� VH� FODVLILFR� FRPR�
XQD�URFD�EDViOWLFD��YpDVH�ILJXUD����� 

0XHVWUD�=3-�� 

&RUUHVSRQGLHQWH� DO� FRQR� GH� HVFRULD� ODV� 2OLYDV�� /D�
PXHVWUD� SUHVHQWD� XQD� FULVWDOLQLGDG� KLSRFULVWDOLQD�� WH[WXUD�
SRUItGLFD� \� XQD� JUDQXODULGDG� LQHTXLJUDQXODU�� 3UHVHQWD� XQ�
SRUFHQWDMH� YLVXDO� GHO� ����GH�SODJLRFODVDV�� ����GH�ROLYL�
QRV�� ���GH�SLUR[HQRV� \� ���y[LGRV��/D�PXHVWUD� SUHVHQWD�

)LJXUD�����$��)HQRFULVWDO�GH�SODJLRFODVD�FRQ�IRUPD�VXEKHGUDO�\�XQ�PDFODGR�FDUOVEDG��PLFURFULVWDOHV�
GH�SODJLRFODVDV��VH�DSUHFLDQ�XQD�PRGHUDGD�YHVLFXODFLRQ��LPDJHQ�YLVWD�HQ�1;�D��;���%��)HQRFULVWDO�GH�
ROLYLQR�HQ�HO�FHQWUR�FRQ�IRUPD�VXEKHGUDO�URGHDGR�SRU�PLFURFULVWDOHV�GH�SODJLRFODVDV��VH�DSUHFLD�OD�JUDQ�
DEXQGDQFLD�GH�y[LGRV��LPDJHQ�YLVWD�HQ�1;�D��;�� 
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)LJXUD�����$��)HQRFULVWDO�GH�SODJLRFODVD�FRQ�IRUPD�VXEKHGUDO�\�XQ�PDFODGR�&DUOVEDG��YLVWR�GHVGH�1;��
%��0LFURFULVWDOHV�GH�SODJLRFODVDV�FRQ�PDFODGR�WLSR�DOELWD��FRQ�IRUPDV�WDEXODUHV�GH�HKXHGUDOHV�D�VXE�
KHGUDOHV�1OO� 

)LJXUD�����$��(Q�OD�SDUWH�FHQWUDO�VH�DSUHFLDQ�ROLYLQRV�FRQ�IRUPDV�HXKHGUDOHV��\�SODJLRFODVDV�HXKHGUDOHV-�
VXEKHGUDOHV�SUHVHQWDQGR�PDFODGR�SROLVLQWHWLFR��%��(Q�OD�SDUWH�FHQWUDO�VH�DSUHFLD�XQ�ROLYLQR�ELHQ�IRUPDGR��
$PEDV�IRWRV�IXHURQ�WRPDGDV�FRQ�HO�REMHWLYR��;��1;�� 

)LJXUD�����$��VH�DSUHFLDQ�ORV�ROLYLQRV�FRQ�IRUPDV�VXEKHGUDOHV��VH�SXHGH�REVHUYDU�VX�DOWR�UHOLHYH�\�IUDF�
WXUD�FRLQFRGDO��WRPDGD�FRQ�HO�REMHWLYR��;��1,,���%��IRWR�HQ�1;� 
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)LJXUD�����'LDJUDPD�GH�,QPDQ��������JUDILFDFLyQ�GH�ODV�PXHVWUDV�=3��-$�<�=3��-%� 

XQD� JUDQ� DEXQGDQFLD� GH� ROLYLQRV� FRQ� IRUPDV� HXKHGUDOHV-
VXEKHGUDOHV��/DV�SODJLRFODVDV�SUHVHQWDQ� IRUPDV� VXEKHGUD�
OHV-DQHKHGUDOHV��DOJXQRV�SUHVHQWDQ�PDFODGRV�&DUVOEDG��/D�
PDOD�FDOLGDG�GH�OD�OiPLQD�QR�SHUPLWLy�KDFHU�XQ�PHMRU�DQD�
OLFHV� PLFURVFySLFR�� 'H� DFXHUGR� FRQ� VX� PLQHUDORJtD� OD�
PXHVWUD�VH�FODVLILFR�FRPR�XQD�URFD�EDViOWLFD��YpDVH�ILJXUD�
�����$�FRQWLQXDFLyQ��VH�SUHVHQWDV�ORV�UHVXOWDGRV�REWHQLGRV�
GHO�HVWXGLR�JUDQXORPpWULFR� 

0XHVWUDV� GHO� &�� (O� 7LUDGHUR� =3��-� $� \� =3��-%�� FR�
UUHVSRQGLHQWHV� D� OD� SDUWH� EDVH� \� VXSHULRU� GHO� GHSyVLWR��(O�
PDWHULDO� SURFHVDGR� SDUD� DPERV� FDVRV� IXH� HVFRULD�� 3RVWH�
ULRUPHQWH�VH�PXHVWUDQ�ODV�WDEODV�GH�ORV�UHVXOWDGRV�GHO�SHVR�
GH�ODV�PXHVWUDV�� 

/RV�UHVXOWDGRV�GHO�SHVDGR�GH�ODV�PXHVWUDV�VH�JUDILFDURQ�
HQ�HO�GLDJUDPD�GH�,QPDQ��������YpDVH�ILJXUD����� 

 
=3��-$�0G -�����ı ��������������� 
=3��-%�0G -�����ı � 
 
&RQ� ORV� GDWRV� REWHQLGRV� GH�0RGD� \� OD� 6HOHFFLyQ�� ODV�

PXHVWUDV� VH� JUDILFDURQ� HQ� HO� GLDJUDPD�GH�:DONHU� ��������
GRQGH�ODV�PXHVWUDV�FDHQ�GHQWUR�GHO�FDPSR�GH�GHSyVLWR�GH�
FDtGD�� 

'LVFXVLyQ�\�FRQFOXVLRQHV� 

/DV� VDOLGDV�GH� FDPSR�SHUPLWLHURQ� OD� DFWXDOL]DFLyQ�GHO�
PDSD�SUHOLPLQDU��/D�FDUWRJUDItD� VHPLGHWDOODGD�SHUPLWLy�HO�
UHFRQRFLPLHQWR�GH�FDGD�HVWUXFWXUD�YROFiQLFD��3DUD� ORV�FR�
QRV�GH�HVFRULD�HO�&HUUR�(O�%DUFR�\�/DV�2OLYDV��VH�HVWDEOHFH�

XQD�HUXSFLyQ�GH�HVWLOR�HVWURPEROHDQR��GH�DFXHUGR�FRQ� ORV�
UHVXOWDGRV�GH�FDPSR�\�ODERUDWRULR��(VWRV�DSDUDWRV�YROFiQL�
FRV�SUHVHQWDQ�JHRIRUPD�GH�KHUUDGXUD�SURGXFWR�GH�XQD�HPL�
VLyQ�GH�ODYD�HQ�XQD�IDVH�ILQDO��'H�DFXHUGR�FRQ�OD�SHWURJUD�
ItD�UHDOL]DGD��ODV�URFDV�SHUWHQHFLHQWHV�D�HVWRV�FRQRV�FRUUHV�
SRQGHQ� D� URFDV� EDViOWLFDV�� 6H� UHSRUWD� XQ� QXHYR� DSDUDWR�
YROFiQLFR�TXH�FRUUHVSRQGH�DO�&HUUR�(O�7LUDGHUR�� OD�GLUHF�
FLyQ�GH� ODV�ERPEDV�SHUPLWH�HVWDEOHFHU�TXH�HO�FRQGXFWR�VH�
HQFXHQWUD�DO�1(�� 

(O�&HUUR�(O�7LUDGHUR��VH�LQILHUH�TXH�HV�XQ�DSDUDWR�YRO�
FiQLFR�PiV�DQWLJXR�TXH�ORV�GHPiV�FRQRV��GDGR�TXH�VH�HQ�
FXHQWUD� FXELHUWR�SRU� XQ� IOXMR�SLURFOiVWLFR� FRUUHVSRQGLHQWH�
DO�&RPSOHMR�9ROFiQLFR�/RV�$]XIUHV�TXH�WLHQH�XQD�HGDG�GH�
����0D-� ����0D�� �)HUUDUL�� ������� /D� UHYLVLyQ� ELEOLRJUDItD�
SHUPLWLy�HVWDEOHFHU�TXH�HVWRV�DSDUDWRV�WLHQHQ�HGDGHV�PHQR�
UHV�D���0D��+DVHQDND��������\�TXH�HO�DOLQHDPLHQWR�SXHGH�
VHU� UHVSXHVWD� GHO� VLVWHPDV� GH� IDOODV� $FDPED\-0RUHOLD�� HO�
FXDO� WLHQH� XQD� GLUHFFLyQ� (-2�� 6H� UHFRQRFLy� OD� VHFXHQFLD�
HVWUDWLJUiILFD�SDUD� OD�]RQD�GH�HVWXGLR�� OD�FXDO�HVWi�FRQIRU�
PDGD�D�OD�EDVH�SRU�OD�LJQLPEULWD��OH�VLJXH�XQ�IOXMR�GH�ODYD�
EDViOWLFD-DQGHVtWLFD� SHUWHQHFLHQWHV� D� OD� 6LHUUD� 0LO� &XP�
EUHV�� OD�FXDO� WLHQH�XQD�HGDG�GH����0D��*RPH]�9DVFRQFH�
ORV��*DUGXxR�0RQUR\��0DFLDV��/D\HU�\�%HQRZLW]���������OH�
VXSUD\DFH�ODYDV�EDViOWLFDV�GH�HGDG�������������0D��HQFLPD�
GH�ODV�ODYDV�VH�LQILHUH�TXH�VH�HQFXHQWUD�HO�FRQR�GH�HVFRULD�
(O�7LUDGHUR�� OH� VLJXH�HO�&RPSOHMR�9ROFiQLFR�/RV�$]XIUHV�
GH�����D�����0D���)HUUDUL���������SRU�~OWLPR�VH�HQFXHQWUDQ�
ORV� FRQRV� (O� %DUFR� \� /DV�2OLYDV� FRQ� HGDGHV�PHQRUHV� D��
0D��*RPH]�9DVFRQFHORV�HW�DO���������� 
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6H�UHFRPLHQGD�KDFHU�XQD�JHRORJtD�GH�FDPSR�PiV�DP�
SOLD�\�D�GHWDOOH�GH�OD�]RQD��DO�LJXDO�TXH�UHJLRQDO�SDUD�YHU�OD�
UHODFLyQ�FRQ�RWUDV�XQLGDGHV��'H�LJXDO�PDQHUD�OD�UHDOL]DFLyQ�
GH�GDWDFLRQHV�SDUD�HVWDV�XQLGDGHV�YROFiQLFDV�� OR�FXDO�SHU�
PLWLUi� VDEHU� VXV�HGDGHV�\�D� VX�YH]� VDEHU� OD�FURQRORJtD�GH�
HVWRV�DSDUDWRV�YROFiQLFRV�� 

$JUDGHFLPLHQWRV 

3ULPHUDPHQWH� TXLHUR� DJUDGHFHU� FRPR� VLHPSUH� D� PLV�
SDGUHV�� HQ� HVSHFLDO� D�PL�PDGUH� SRU� FUHHU� HQ�Pt� \� SRU� VX�
DSR\R� 

$O�SURJUDPD�'HOItQ��SRU�SHUPLWLUPH�SDUWLFLSDU�SRU� VH�
JXQGD�RFDVLyQ�FRPR�MRYHQ�LQYHVWLJDGRU��DVt�FRPR�WDPELpQ�
D� OD� 8QLYHUVLGDG� $XWyQRPD� GH� *XHUUHUR� \� D� OD� 8QLGDG�
$FDGpPLFD�GH�&LHQFLDV�GH�OD�7LHUUD��SRU�DSR\DUPH�FRQ�ORV�
WUiPLWHV�FRUUHVSRQGLHQWHV�\�EULQGDUPH�WRGDV�ODV�IDFLOLGDGHV�
SDUD�SRGHU�UHDOL]DU�HVWD�HVWDQFLD�GH�LQYHVWLJDFLyQ� 

$O�0*��*XLOOHUPR�&LVQHURV�0i[LPR��SRU�EULQGDUPH�OD�
RSRUWXQLGDG� GH� WUDEDMDU� FRQ� pO� GXUDQWH� HVWD� HVWDQFLD�� DVt�
FRPR�WDPELpQ�SRU�VXV�HQVHxDQ]DV�\�ODV�IDFLOLGDGHV�EULQGD�
GDV�SDUD�OD�UHDOL]DFLyQ�GH�HVWH�WUDEDMR� 

3RU�~OWLPR��TXLHUR�DJUDGHFHU�D�WRGR�HO�SHUVRQDO�GRFHQWH�

GHO�,QVWLWXWR�GH�*HRItVLFD�8QLGDG�0RUHOLD��0LFK��81$0��
SRU�VX�DSR\R�GXUDQWH�PL�HVWDQFLD�HQ�HVWD�LQVWLWXFLyQ�� 

 

5HIHUHQFLDV 

*yPH]-9DVFRQFHORV��0��*���*DUGXxR�0RQUR\��9��+���0D�
FLDV�� -�� /��� /D\HU�� 3��:�� \� %HQRZLW]�� -��$�� �������� 7KH�
6LHUUD�GH�0LO�&XPEUHV��0LFKRDFiQ��0p[LFR��7UDQVLWLRQDO�
YROFDQLVP�EHWZHHQ�WKH�6LHUUD�0DGUH�2FFLGHQWDO�DQG�WKH�
7UDQV-0H[LFDQ� 9ROFDQLF� %HOW�� -RXUQDO� RI� 9ROFDQRORJ\�
DQG�*HRWKHUPDO�5HVHDUFK����������–���� 

)HUUDUL��/���������$YDQFHV�HQ�HO�FRQRFLPLHQWR�GH�)DMD�9RO�
FiQLFD�7UDQVPH[LFDQD�GH�OD�~OWLPD�GpFDGD��%ROHWtQ�GH�OD�
6RFLHGDG�*HROyJLFD�0H[LFDQD�9�/,,,����������-��� 

+DVHQDND-7����������6L]H��GLVWULEXWLRQ��DQG�PDJPD�RXWSXW�
UDWH� IRU� VKLHOG� YROFDQRHV� RI� WKH�0LFKRDF� LQ-*XDQDMXDWR�
YROFDQLF� ILHOG�� &HQWUDO�0H[LFR�� -RXUQDO� RI� 9ROFDQRORJ\�
DQG�*HRWKHUPDO�5HVHDUFK�������������-��� 

+DVHQDND��7��\�&DUPLFKDHO��,�����������7KH�FLQGHU�FRQHV�RI�
0LFKRDFDQ-� *XDQDMXDWR�� FHQWUDO� 0H[LFR�� 7KHLU� $JH��
YROXPHQ�DQG�GLVWULEXWLRQ��DQG�PDJPD�GLVFKDUJH�UDWH�� 

 


