
',6(f2�(�,03/(0(17$&,Ï1�'(�81�6,67(0$�683(59,625,2�'(�)/8-2�<1,9(/�325�3&�3$5$�/$�,1'8675,$�/,&25(5$�'(/�&$8&$

',(*2�$/%(572�%5$92�0217(1(*52

81,9(56,'$'�'(/�&$8&$)$&8/7$'�'(�&,(1&,$6�1$785$/(6��(;$&7$6�<�'(�/$�('8&$&,Ï1'(3$57$0(172�'(�)Ë6,&$323$<È1����



',6(f2�(�,03/(0(17$&,Ï1�'(�81�6,67(0$�683(59,625,2�'(�)/8-2�<1,9(/�325�3&�3$5$�/$�,1'8675,$�/,&25(5$�'(/�&$8&$

',(*2�$/%(572�%5$92�0217(1(*52
,QIRUPH�)LQDO�GH�3DVDQWtD�SDUD�RSWDU�DO�WLWXOR�GH,QJHQLHUR�)tVLFR�

'LUHFWRU0VF���+(50(6�6$1'29$/��4�'�(�3�-()(�'(/�*5832�,�'�(1�,1*(1,(5Ë$�)Ë6,&$81,9(56,'$'�'(/�&$8&$323$<È1
'LUHFWRU��(�,QJ��-8$1�)(51$1'2�)/25(=�0$58/$1'$'2&(17(�'(�,1*(1,(5Ë$�(1�$8720È7,&$�,1'8675,$/81,9(56,'$'�'(/�&$8&$323$<È1

81,9(56,'$'�'(/�&$8&$)$&8/7$'�'(�&,(1&,$6�1$785$/(6��(;$&7$6�<�'(�/$�('8&$&,Ï1'(3$57$0(172�'(�)Ë6,&$323$<È1����



1RWD�GH�DFHSWDFLyQ�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
)LUPD�GHO�SUHVLGHQWH�GHO�MXUDGR

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
)LUPD�GHO�MXUDGR

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
)LUPD�GHO�MXUDGR

3RSD\iQ����GH 'LFLHPEUH�GH�����



&217(1,'2
3iJ�

,1752'8&&,Ï1������ ��
������7,78/2�'(�/$�3$6$17Ë$���� ��
�� '(),1,&,Ï1�'(/�352%/(0$���� ��
������-867,),&$&,Ï1 ��
������2%-(7,926� � ��
�����2%-(7,92�*(1(5$/� � ��
�����2%-(7,926�(63(&Ë),&26�� ��
������0$5&2�5()(5(1&,$/� � ��
������0$5&2�7(Ï5,&2��� ��
��� )81'$0(1726�'(/�)/8-2�'(�)/8,'26 ��
����� )/8-2�0È6,&2 ��
����� )/8-2�92/80e75,&2 ��
��� 7(25,$�'(/�)/8-2�'(�)/8,'26�(1�78%(5Ë$6 ��
��� 3523,('$'(6�)Ë6,&$6�'(�/26�)/8,'26� ��
��� 5(*Ë0(1(6� '(� )/8-2� '(� )/8,'26� (1� 78%(5,$6�� /$0,1$5� <

785%8/(172 ��
��� 0(',&,Ï1�'(�&$8'$/ ��
����� 0(','25(6�92/80e75,&26� ��
����� 0(','25(6�'(�&$8'$/�0$6$ ��



��� 0(',&,Ï1�'(�1,9(/ ��
����� 0(','25(6�'(�1,9(/�'(�/Ë48,'26 ��
����� 0(','25(6�'(�1,9(/�'(�6Ï/,'26� ��
�����6,67(0$�6&$'$���+0, ��
���0(72'2/2*Ë$ ��
���&5212*5$0$�'(�$&7,9,'$'(6 ��
���5(6(f$�+,67Ï5,&$�'(�/$�,1'8675,$�/,&25(5$�'(/�&$8&$��� ��
����6,78$&,Ï1�$&78$/�'(�/$�=21$�'(�35(3$5$&,Ï1�'(�$*8$5',(17(

'(�/$�,1'8675,$�/,&25(5$�'(/�&$8&$ ��
����'(6&5,3&,Ï1�'(/�352&(62�'(�35(3$5$&,Ï1�'(�$*8$5',(17(�� ��
�����'(),1,&,21(6 ��
�����352&(',0,(172 ��
�����'(6&5,3&,Ï1�'(/�352'8&72���� ��
���� 3$5È0(7526� 48(� ,1)/8<(1� (1� /$� 0(',&,Ï1� '(� )/8-2� '(

$/&2+2/ ��
��� 3$5È0(7526� 48(� ,1)/8<(1� (1� /$� 0(',&,Ï1� � '(� 1,9(/� '(

$*8$5',(17( ��
�����'(),1,&,21(6 ��
����$1È/,6,6�'(/�352&(62�'(�35(3$5$&,Ï1�'(�$*8$5',(17( ��
����1(&(6,'$'�'(�/$�,1'8675,$�/,&25(5$�'(/�&$8&$�3$5$�0(-25$5

686�352&(626 ��
���� 6(/(&&,Ï1� '(� ',6326,7,926� 3$5$� ,03/(0(17$5� (/� 6,67(0$

683(59,625,2�'(�)/8-2�<�1,9(/�325�3&�� ���



��� ,03/(0(17$&,Ï1�'(�/26�75$160,625(6�'(�)/8-2�<�1,9(/��� ���
���� '(6&5,3&,Ï1�)81&,21$/�'(/�75$160,625�/'�������� ���
������ '(6&5,3&,Ï1�)81&,21$/�'(/�6(1625���� ���
������ '(6&5,3&,Ï1�)81&,21$/�'(/�&,5&8,72�(/(&75Ï1,&2����� ���
���� 352*5$0$&,Ï1�<�$-867(�'(/�75$160,625�� ���
���� ,167$/$&,Ï1 ���
������ 0217$-(� '(/� 75$160,625� /'� ���� 3$5$� 0(','$� '(� )/8-2� '(

$/&2+2/ ���
������ 0217$-(� '(/� 75$160,625� /'� ���� 3$5$� 0(','$� '(� 1,9(/� '(

$*8$5',(17(���� ���
��� ,03/(0(17$&,Ï1�'(/�6,67(0$�683(59,625,2�(1�(/�3&�� ���
���� &$5$&7(5Ë67,&$6�'(�/$�$3/,&$&,Ï1���� ���
������ 7$5-(7$�'(�$'48,6,&,Ï1�'(�'$726�����(�'(�1,� � ���
������ '5,9(5� '(� &2081,&$&,Ï1� (175(� /$� 7$5-(7$� ����(� (� ,),;

9(56,Ï1�����'(�*(�)$18&�,17(//87,21�� ���
���� '(6$552//2�'(�/$�$3/,&$&,Ï1�� ���
���� $548,7(&785$�,03/(0(17$'$� � ���
����&21&/86,21(6 ���
%,%/,2*5$)Ë$ ���
$1(;26 ���
$UWtFXOR�3XEOLFDGR�SDUD�HO�4XLQWR�&RQJUHVR�1DFLRQDO�GH�$XWRPiWLFD��(VWXGLR�GH�XQ
3UR\HFWR�GH�,QVWUXPHQWDFLyQ�SDUD�OD�,QGXVWULD�/LFRUHUD�GHO�&DXFD�� ���



/,67$�'(�7$%/$6
3iJ�

7DEOD����&URQRJUDPD�GH�$FWLYLGDGHV� ��
7DEOD����&DUDFWHUtVWLFDV�GHO�$JXDUGLHQWH� ��
7DEOD����&DUDFWHUtVWLFDV�GHO�DOFRKRO� ��
7DEOD����3DUiPHWURV�XWLOL]DGRV�SDUD�OD�PHGLFLyQ�GH�)OXMR�GH�$OFRKRO� ��
7DEOD����3DUiPHWURV�TXH�LQIOX\HQ�HQ�OD�0HGLGD�GH�1LYHO�'H�$JXDUGLHQWH���� � ��
7DEOD����6HxDOHV�D�VXSHUYLVDU� ���
7DEOD�����3DUWHV�GHO�7UDQVPLVRU�/'������� � ���



/,67$�'(�),*85$6
3iJ�

)LJXUD����3HUILO�GH�9HORFLGDG�GH�)OXMR� ��
)LJXUD�����9HQD�FRQWUDFWD� ��
)LJXUD����3ODFD�2ULILFLR� ��
)LJXUD����7LSRV�GH�3ODFD�RULILFLR� ��
)LJXUD����7REHUD� ��
)LJXUD����7XER�9HQWXUL� ��
)LJXUD����7XER�3LWRW� ��
)LJXUD����7XER�$QQXEDU� ��
)LJXUD����5RWiPHWUR� ��
)LJXUD�����9HUWHGHURV� ��
)LJXUD�����0HGLGRU�8OWUDVyQLFR� ��
)LJXUD�����&DXGDOLPHWUR�PDJQpWLFR ��
)LJXUD�����&DXGDOLPHWUR�&LFORLGDO� ��
)LJXUD�����&DXGDOLPHWUR�2YDO� ��
)LJXUD�����0HGLGRU�GH�6RQGD� ��
)LJXUD�����0HGLGRU�GH�&ULVWDO� ��
)LJXUD�����0HGLGRU�GH�)ORWDGRU� ��
)LJXUD�����0HGLGRU�GH�3UHVLyQ�'LIHUHQFLDO� ��
)LJXUD�����0HGLGRU�GH�1LYHO�WLSR�'HVSOD]DPLHQWR� ��



)LJXUD�����0HGLGRU�GH�1LYHO�&RQGXFWLYR���� ��
)LJXUD�����0HGLGRU�GH�1LYHO�&DSDFLWLYR� ��
)LJXUD�����0HGLGRU�GH�1LYHO�8OWUDVyQLFR� ��
)LJXUD�����0HGLGRU�GH�1LYHO�5DGLDFWLYR� ��
)LJXUD�����7DQTXH�GH�3UHSDUDFLyQ� ��
)LJXUD�����&XDGUR�GH�&RQWUROHV� ��
)LJXUD�����)RWRJUDItD�GHO�3URGXFWR�HQ�VXV�WUHV�SUHVHQWDFLRQHV��� � ��
)LJXUD����� 7UDQVPLVRU�/'�������� � ���
)LJXUD�����&pOXOD�&DSDFLWLYD�������� � ���
)LJXUD�����'LDJUDPD�HQ�EORTXHV�GHO�FLUFXLWR�GHO�/'������ � ���
)LJXUD�����3DUWHV�GHO�7UDQVPLVRU�/'�������� � ���
)LJXUD�����$MXVWH�ORFDO�GHO�&HUR�\�6SDQ�FRQ�HO�'HVDWRUQLOODGRU�0DJQpWLFR����� ����
)LJXUD�����'LVHxR�GH�0RQWDMH�GHO�7UDQVPLVRU�/'������� � ���
)LJXUD�����'LDJUDPD�JHQHUDO�GH�FDEOHDGR�SDUD�HO�7UDQVPLVRU�/'�������� � ���
)LJXUD�����'LDJUDPD�GH�,QVWDODFLyQ�GHO�7UDQVPLVRU�GH�)OXMR�GH�$OFRKRO�� � ���
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$'&�� �$FUyQLPR�GH�$QDORJ�'LJLWDO�&RQYHUWHU� �&RQYHUWLGRU�GH�DQiORJR�D�GLJLWDO� R
VLPSOHPHQWH�FRQYHUWLGRU�DQiORJR���GLJLWDO��
$8720$7,=$&,Ï1� ,1'8675,$/�� �$SOLFDFLyQ�GH� WHFQRORJtDV� WHOH�LQIRUPiWLFDV�D
ODV� DFWLYLGDGHV� GH� FRQWURO� GH� SURGXFFLyQ�� PLQLPL]DQGR� OD� LQWHUYHQFLyQ� KXPDQD�
6LVWHPDV� TXH� VHDQ� FDSDFHV� GH� FHUUDU� XQ� OD]R� FRQ� OD� PtQLPD� LQWHUYHQFLyQ� GHO
RSHUDGRU�� ,PSOLFD� PHGLU� HO� SURFHVR�� GHWHUPLQDU� VX� HVWDGR�� WRPDU� XQD� GHFLVLyQ
EDViQGRVH� HQ� XQ� REMHWLYR� SDXWDGR� \� DFWXDU� VREUH� HO� SURFHVR� SDUD� OOHYDUOR� D� VX
REMHWLYR�
&21752/�325�&20387$'25��3&�&RQWURO����(VWUDWHJLD�GH�FRQWURO�FRQILJXUDGD
D�SDUWLU�GH�VRIWZDUH��OD�FXDO�XVD�VRIWZDUH�\�KDUGZDUH�SDUD�XQ�FRPSXWDGRU�SHUVRQDO
HVWiQGDU�
',6326,7,926� '(� &$032� ,17(/,*(17(6�� 'LVSRVLWLYRV� EDVDGRV� HQ
PLFURSURFHVDGRUHV� FDSDFHV� GH� HQWUHJDU� P~OWLSOHV� YDULDEOHV� GH� XQ� SURFHVR�
LQIRUPDFLyQ� GHO� GHVHPSHxR� GH� XQ� GLVSRVLWLYR�� UHVXOWDGRV� \� GLDJQyVWLFRV� \� OD
HMHFXFLyQ�GH�IXQFLRQHV�GH�FRQWURO�DVLJQDGDV�



'5,9(5�� �6RIWZDUH� LPSUHVFLQGLEOH� SDUD� TXH� FXDOTXLHU� FRPSRQHQWH� H[WHUQR� VHD
UHFRQRFLGR�SRU�OD�FRPSXWDGRUD�WUDV�VX�LQVWDODFLyQ�
(�6���$FUyQLPR�GH�³(QWUDGD�6DOLGD´��6XHOH�DSOLFDUVH�DO�IOXMR�GH�GDWRV��7DPELpQ�HV
FRQRFLGR�SRU�VX�DFUyQLPR�LQJOpV�³,�2´�
,17(5)$=�� � &RQH[LyQ� PHFiQLFD� R� HOpFWULFD� TXH� SHUPLWH� HO� LQWHUFDPELR� GH
LQIRUPDFLyQ�HQWUH�ORV�GLVSRVLWLYRV�R�VLVWHPDV��+DELWXDOPHQWH�VH�UHILHUH�DO�VRIWZDUH
\�KDUGZDUH�QHFHVDULRV�SDUD�XQLU�GRV�HOHPHQWRV�GH�SURFHVR�HQ�XQ�VLVWHPD�R�ELHQ
SDUD�GHVFULELU�ORV�HVWiQGDUHV�UHFRPHQGDGRV�SDUD�UHDOL]DU�GLFKDV�LQWHUFRQH[LRQHV�
7DPELpQ�VH�FRQRFH�SRU�VX�GHQRPLQDFLyQ�LQJOHVD�³LQWHUIDFH´�
,17(5)$=� +20%5(�0È48,1$�� � 0pWRGR� SDUD� PRVWUDU� HO� HVWDGR� GH� XQD
PiTXLQD��DODUPDV��PHQVDMHV� \� GLDJQyVWLFRV�� XVXDOPHQWH� HQ� IRUPD� JUiILFD�HQ� XQ
FRPSXWDGRU�SHUVRQDO��SHUPLWLHQGR�XQD�UHDOLPHQWDFLyQ�DO�FRPSXWDGRU�
,62� $FUyQLPR� GH� ,QWHUQDWLRQDO� � 6WDQGDUGV� 2UJDQL]DWLRQ� �2UJDQL]DFLyQ
,QWHUQDFLRQDO� GH� (VWiQGDUHV��� 2UJDQLVPR� FRQ� VHGH� HQ� *LQHEUD�� FX\D� IXQFLyQ
FRQVLVWH� HQ� FRRUGLQDU� ORV� WUDEDMRV� GH� QRUPDOL]DFLyQ� �HVWDQGDUL]DFLyQ�� UHDOL]DGRV
SRU�ORV�GLIHUHQWHV�RUJDQLVPRV�LQWHUQDFLRQDOHV�



2/(���2EMHFW�/LQNLQJ�DQG�(PEHGGLQJ��&RQMXQWR�GH�VHUYLFLRV�EDVDGRV�HQ�WpFQLFDV
GH�RULHQWDFLyQ�D�REMHWRV�GHILQLGDV�SRU�0LFURVRIW�SDUD�OD�FRPXQLFDFLyQ�H�LQWHJUDFLyQ
HQWUH�DSOLFDFLRQHV�
23&��2/(�IRU�3URFFHV�&RQWURO��TXH� WUDWD� ORV�GDWRV�FRPR�FROHFFLRQHV�GH�REMHWRV
SDUD� VHU� FRPSDUWLGRV� SRU� DSOLFDFLRQHV� TXH� VRSRUWDQ� ODV� HVSHFLILFDFLRQHV� 2/(�
23&�SURYHH�H[WHQVLRQHV�D�2/(�SDUD�VRSRUWDU�HO�LQWHUFDPELR�GH�GDWRV�HQ�HO�FRQWURO
GH�SURFHVRV�
3(5,)e5,&2���'LVSRVLWLYR�LQWHUQR�R�H[WHUQR�TXH�VH�FRQHFWD�DO�FRPSXWDGRU�
352&(62�� �2SHUDFLyQ� R� GHVDUUROOR� QDWXUDO� SURJUHVLYDPHQWH� FRQWLQXR��PDUFDGR
SRU� XQD� VHULH� GH� FDPELRV� JUDGXDOHV� TXH� VXFHGHQ� XQR� DO� RWUR� HQ� XQD� IRUPD
UHODWLYDPHQWH� ILMD� \� TXH� FRQGXFHQ� D� XQ� UHVXOWDGR� R� SURSyVLWR� GHWHUPLQDGRV�
2SHUDFLyQ�DUWLILFLDO�R�YROXQWDULD�SURJUHVLYD�TXH�FRQVLVWH�HQ�XQD�VHULH�GH�DFFLRQHV�R
PRYLPLHQWRV� FRQWURODGRV�� VLVWHPiWLFDPHQWH� GLULJLGRV� KDFLD� XQ� UHVXOWDGR� R
SURSyVLWR�GHWHUPLQDGRV�
352*5$0$���6HFXHQFLD�GH�LQVWUXFFLRQHV�TXH�REOLJD�DO�RUGHQDGRU�D�UHDOL]DU�XQD
WDUHD� GHWHUPLQDGD�� 6HULH� GH� LQVWUXFFLRQHV� TXH� VLJXH� HO� RUGHQDGRU� SDUD� OOHYDU� D
FDER�XQD�WDUHD�GHWHUPLQDGD�



6&$'$�� �&RQWURO� VXSHUYLVRULR� \� DGTXLVLFLyQ� GH� GDWRV� �6XSHUYLVRU\� &RQWURO� DQG
'DWD�$GTXLVLWLRQ���8Q�WLSR�GH�VLVWHPDV�TXH�XWLOL]D�XQD�FRPSXWDGRUD�FRQYHQFLRQDO
HQ�XQD�DSOLFDFLyQ�GH�FRQWURO�GH�SURFHVRV�\�GRQGH�XQ�3/&�GHVDUUROOD�ODV�IXQFLRQHV
GH�FRQWURO�SHUR�TXH�VRQ�PRQLWRUHDGDV�\�VXSHUYLVDGDV�SRU�XQD�FRPSXWDGRUD��ÈUHD
GH� DSOLFDFLyQ�� OtQHDV� GH� SURGXFFLyQ�� HQHUJtD� HOpFWULFD�� SHWUyOHR� \� WDQTXHV� GH
DOPDFHQDPLHQWR��WDQTXHV�GH�DEDVWHFLPLHQWR�GH�DJXD�
6(1625�� � 'LVSRVLWLYR� TXH� FRQYLHUWH� XQ� SDUiPHWUR� ItVLFR� �FRPR� WHPSHUDWXUD�
SUHVLyQ��IOXMR��YHORFLGDG��SRVLFLyQ��HQ�XQD�VHxDO�HOpFWULFD��(Q�DOJXQRV�FDVRV�VH�OH
FRQVLGHUD�VLQyQLPR�GH�WUDQVGXFWRU��SHUR�XQ�YHUGDGHUR�VHQVRU�FRQWLHQH�XQ�VLVWHPD
GH�DFRQGLFLRQDPLHQWR�GH�OD�VHxDO��GH�PDQHUD�TXH�HV�PXFKR�PDV�VHQFLOOR�UHDOL]DU
XQD�PHGLFLyQ�
6(f$/� $1$/Ï*,&$�� 6HxDO� FRQWLQXD� FX\D� DPSOLWXG� SXHGH� DGRSWDU� XQ
LQWHUFDPELR�FRQWLQXR�GH�YDORUHV��&DVR�HVSHFLDO�GH�VHxDO�FRQWLQXD��(Q� OD�SUiFWLFD
VH�HPSOHD�HO�WpUPLQR�³WLHPSR�FRQWLQXR´�HQ�OXJDU�GH�³DQDOyJLFR´��SHUR�HVWULFWDPHQWH
QR�VRQ�VLQyQLPRV��XQD�VHxDO�DQDOyJLFD�HV�FRQWLQXD�SHUR�QR�FXDQWLILFDGD��
6(f$/�',*,7$/���6HxDO�GLVFUHWD�FRQ�DPSOLWXG�FXDQWLILFDGD��'LFKD�VHxDO�VH�SXHGH
UHSUHVHQWDU�SRU�PHGLR�GH�XQD�VHFXHQFLD�GH�Q~PHURV��ELQDULRV��JHQHUDOPHQWH���(Q
OD�SUiFWLFD�PXFKDV�VHxDOHV�GLJLWDOHV�VH�REWLHQHQ�PHGLDQWH�HO�PXHVWUHR�GH�VHxDOHV
DQDOyJLFDV� TXH� GHVSXpV� VH� FXDQWLILFDQ�� OD� FXDQWLILFDFLyQ� HV� OR� TXH� SHUPLWH� TXH
HVWDV�VHxDOHV�DQDOyJLFDV�VHDQ�OHtGDV�FRPR�SDODEUDV�ELQDULDV�



6,67(0$6�'(�&21752/�',675,%8,'2��6LVWHPD�GH� FRQWURO� RULJLQDGR� D� SDUWLU
GH� ORV� RUGHQDGRUHV� FHQWUDOHV� GH� FRQWURO� GH� SURFHVR� XWLOL]DGRV� HQ� ORV� DxRV� ���
(VWRV� VLVWHPDV� IXHURQ� GHVDUUROODGRV� SDUD� ORV� SURFHVRV� GH� IOXMR� FRQWLQXR� TXH
UHTXHUtDQ� OD]RV�GH� UHJXODFLyQ�DQDOyJLFRV��6H� WUDWD�GH�VLVWHPDV�HQ� WLHPSR� UHDO� \
WROHUDQWHV�D�IDOORV�SDUD�DSOLFDFLRQHV�FRPSOHMDV�GH�SURGXFFLyQ�SRU�ORWHV��$�OR�ODUJR
GHO� WLHPSR� KDQ� LGR� HYROXFLRQDQGR�� SDVDQGR� GHO� XVR� GHO� VRIWZDUH� \� KDUGZDUH
SURSLHWDULRV�D�VLVWHPDV�EDVDGRV�HQ�VLVWHPDV�RSHUDWLYRV�FRPR�:LQGRZV�
7,(032�5($/���0RGDOLGDG�GH�IXQFLRQDPLHQWR�GH�XQ�VLVWHPD�GH�SURFHVR�GH�GDWRV
TXH�FRQWUROD�OD�DFWLYLGDG�HQ�FXUVR��FRQ�XQ�WLHPSR�GH�UHVSXHVWD�SUiFWLFDPHQWH�QXOR
D� OD� UHFHSFLyQ� GH� VHxDOHV� GH� HQWUDGD�� &XDQGR� XQD� DFFLyQ� UHDOL]DGD� HQ� HO
RUGHQDGRU� SURJUHVD� SDUDOHODPHQWH� DO� WLHPSR� GHO� ³PXQGR� UHDO´�� VH� GLFH� TXH� OD
DFFLyQ�RFXUUH�HQ�WLHPSR�UHDO�
75$16'8&725���'LVSRVLWLYR�TXH�FRQYLHUWH�XQD�VHxDO�GH�HQWUDGD�HQ�XQD�VHxDO�GH
VDOLGD� GH� QDWXUDOH]D� GLIHUHQWH� D� OD� GH� HQWUDGD�� WDOHV� FRPR� ORV� GLVSRVLWLYRV� TXH
FRQYLHUWHQ� XQD� VHxDO� GH� SUHVLyQ� HQ� XQ� YROWDMH�� 7LSRV�� DQDOyJLFRV�� GH� GDWRV
PXHVWUHDGRV��GLJLWDOHV�
9$5,$%/(�0(','$���9DULDEOH�GLQiPLFD�GDGD�SRU�ORV�VHQVRUHV��SURSRUFLRQDO�D�OD
YDULDEOH�FRQWURODGD��1RUPDOPHQWH�HV�XQ�QLYHO�GH�YROWDMH�R�FRUULHQWH�



��

,1752'8&&,Ï1
/D�DXWRPDWL]DFLyQ�KD�SHUPLWLGR�D� ODV�HPSUHVDV� OD�PRGHUQL]DFLyQ�QHFHVDULD�SDUD
SRGHU� FRPSHWLU� HQ� HO� PHUFDGR� QDFLRQDO� H� LQWHUQDFLRQDO� DO� ORJUDU� DXPHQWDU� VX
SURGXFWLYLGDG�� PHMRUDU� OD� FDOLGDG� GH� VXV� SURGXFWRV�� DGHPiV� GH� GLVPLQXLU� ORV
ULHVJRV� \� QLYHOHV� GH� FRQWDPLQDFLyQ� GXUDQWH� OD� SURGXFFLyQ�� /D� DXWRPDWL]DFLyQ
LQWHJUD�VLVWHPDV�LQIRUPiWLFRV�\�VLVWHPDV�GH�FRQWURO��XQH�HO�HVIXHU]R�GH�LQJHQLHURV�
WpFQLFRV��DGPLQLVWUDGRUHV��REUHURV��GLULJHQWHV��HPSUHVDV��XQLYHUVLGDGHV��HWF�
/D� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� FRPR� WRGD� HPSUHVD� LQGXVWULDO�� FRPHUFLDO� X
RUJDQL]DFLyQ� GH� VHUYLFLRV� GHEH� HQWUDU� HQ� XQ� SURFHVR� GH� UHHVWUXFWXUDFLyQ� GH� VX
VLVWHPD� GH� JHVWLyQ� GH� OD� FDOLGDG� SDUD� ORJUDU� XQ� IXQFLRQDPLHQWR� HILFD]� HQ� XQ
PHUFDGR� FDGD� YH]� PiV� FRPSHWLWLYR�� HV� SRU� WDO� PRWLYR� TXH� MXQWR� FRQ� HO
'HSDUWDPHQWR�GH�SURGXFFLyQ�VH� OOHYR�D�FDER�HO�'LVHxR�H� ,PSOHPHQWDFLyQ� GH� XQ
6LVWHPD�6XSHUYLVRU�GH� IOXMR�\�QLYHO�SRU�3&�SDUD�OD�,QGXVWULD�/LFRUHUD�GHO�&DXFD
/D� QHFHVLGDG� DFWXDO� GH� UHDOL]DU� PHMRUDV� HQ� HO� SURFHVR� GH� SURGXFFLyQ� GH
DJXDUGLHQWH� HQ� OD� ,QGXVWULD� /LFRUHUD� GHO� &DXFD�� LQYROXFUD� � OD� PHGLFLyQ� GH� ORV
GLVWLQWRV�SDUiPHWURV�TXH� LQWHUYLHQHQ�HQ� OD�SUHSDUDFLyQ�GHO�SURGXFWR� ILQDO��(V�SRU
HOOR� TXH� HV� LQGLVSHQVDEOH� GLVSRQHU� GH� LQVWUXPHQWRV� TXH� SHUPLWDQ� REWHQHU� XQ
FRQWURO�GLUHFWR�VREUH�HO�SURGXFWR�SDUD��SRGHU�PHMRUDU�VX�FDOLGDG�\�FRPSHWLWLYLGDG�



��

(Q�HVWH�WUDEDMR�VH�UHDOL]DUi�XQ�HVWXGLR�GHO�SURFHVR�GH�SURGXFFLyQ�GHO�DJXDUGLHQWH
PRVWUDQGR� ODV� GLILFXOWDGHV� SUHVHQWDGDV� HQ� HO� PLVPR�� DVt� FRPR� HO� GLVHxR� H
LPSOHPHQWDFLyQ� GH� XQ� 6LVWHPD� 6XSHUYLVRULR� SRU� FRPSXWDGRU� TXH� SHUPLWD
PRQLWRUHDU�YDULDEOHV�FRPR�HO�IOXMR�GH�DOFRKRO�\�QLYHO�GH�DJXDUGLHQWH�SURGXFLGR�HQ
FDGD�SUHSDUDFLyQ��6H�LPSOHPHQWDUD�XQD�VROXFLyQ�GH�LQVWUXPHQWDFLyQ�LQGXVWULDO�TXH
MXQWR� FRQ� XQ� VRIWZDUH� GH� VXSHUYLVLyQ� \� FRQWURO� 6&$'$� SHUPLWD� VROXFLRQDU
HILFD]PHQWH� SDUWH� GH� ORV� SUREOHPDV� SUHVHQWDGRV� HQ� OD� SUHSDUDFLyQ� GHO
DJXDUGLHQWH�
(O�SUHVHQWH�WUDEDMR�HV�HO�LQIRUPH�ILQDO�GH�FDGD�XQD�GH�ODV�DFWLYLGDGHV�UHDOL]DGDV�HQ
OD� ,QGXVWULD� OLFRUHUD� GHO� &DXFD�� VH� LQFOX\H� OD� PHWRGRORJtD� XWLOL]DGD� SDUD� OD
REWHQFLyQ��UHJLVWUR�\�DQiOLVLV�GH�OD�LQIRUPDFLyQ�DVt�FRPR�ORV�UHVXOWDGRV�REWHQLGRV�
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�� 7Ë78/2�'(�/$�3$6$17,$
',6(f2� (� ,03/(0(17$&,Ï1� '(� 81� 6,67(0$� 683(59,625� '(� )/8-2� <
1,9(/�325�3&�3$5$�/$�,1'8675,$�/,&25(5$�'(/�&$8&$�
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�� '(),1,&,Ï1�'(/�352%/(0$
/D� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� LQLFLR� HO� SURFHVR� GH� FHUWLILFDFLyQ� GH� OD� QRUPD
17&�,62� ����������� GHQWUR� GH� OD� FXDO� VH� FRQWHPSOD� OD� PHGLFLyQ�� DQiOLVLV� \
PHMRUD� GHO� VLVWHPD� GH� JHVWLyQ� GH� OD� FDOLGDG�� 3DUD� HVWR�� VH� KDFH� QHFHVDULR� OD
PHGLFLyQ�GH� ORV� SURFHVRV�SDUD� UHDOL]DU� VX� DQiOLVLV� \�PHMRUD�� DO� QR� GLVSRQHU�GH
LQVWUXPHQWRV�LQGXVWULDOHV�DGHFXDGRV�SDUD�OD�PHGLFLyQ�GH�ODV�GLIHUHQWHV�YDULDEOHV
LQYROXFUDGDV�HQ�HO�SURFHVR�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�� OD� ,QGXVWULD�/LFRUHUD
GHO�&DXFD�GHEH�DGTXLULU�HTXLSRV� WHFQROyJLFRV�GH�YDQJXDUGLD�SDUD�GHPRVWUDU� OD
LGRQHLGDG� \� OD� HILFDFLD� GH� VX� VLVWHPD� GH� JHVWLyQ� GH� FDOLGDG� \� HYDOXDU� GRQGH
SXHGH�UHDOL]DU�ODV�PHMRUDV�FRQWLQXDV�GH�VX�VLVWHPD�GH�JHVWLyQ�GH�OD�FDOLGDG��(VWR
GHEH� LQFOXLU� ORV�GDWRV�JHQHUDGRV�GHO� UHVXOWDGR�GH� OD�PHGLFLyQ�GH� ORV� GLIHUHQWHV
SURFHVRV�
(V� SRU� HOOR� TXH� OD� GLUHFFLyQ� JHQHUDO� \� HO� GHSDUWDPHQWR� GH� SURGXFFLyQ� GH� OD
,QGXVWULD� /LFRUHUD� GHO� &DXFD� VH� KDQ� LQWHUHVDGR� HQ� OD� LPSOHPHQWDFLyQ� GH� XQ
VLVWHPD� GH� VXSHUYLVLyQ� DXWRPiWLFR� GH� YDULDEOHV� FRPR� VRQ� HO� IOXMR�GH� DOFRKRO� \
QLYHO�GH�DJXDUGLHQWH�SURGXFLGR�TXH�SHUPLWDQ�FRQWDU� FRQ� UHJLVWURV�FRQILDEOHV�GH
ORV� LQVXPRV� XWLOL]DGRV� HQ� OD� SURGXFFLyQ� GH� DJXDUGLHQWH�� WRGR� HVWR�� WHQGLHQWH� D
ORJUDU�XQ�DXPHQWR�HQ�OD�SURGXFWLYLGDG�\�FDOLGDG�GHO�SURGXFWR�ILQDO�HQ�OD�,QGXVWULD
/LFRUHUD�GHO�&DXFD�
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���-867,),&$&,Ï1
/D�HMHFXFLyQ�GH�HVWH�SUR\HFWR�HV�LPSRUWDQWH�GHELGR�D�TXH�VH�DSOLFD�GLUHFWDPHQWH
DO�PHGLR�LQGXVWULDO�GH�OD�UHJLyQ�\�SHUPLWH�SDUWLFLSDU�HQ�OD�JUDGXDO�DXWRPDWL]DFLyQ�GH
OD�,QGXVWULD�/LFRUHUD�GHO�&DXFD�
(VWH� WUDEDMR� EULQGD� OD� SRVLELOLGDG� GH� PRVWUDU� FRPR� HO� ,QJHQLHUR� HQ� )tVLFD� VH
HQFXHQWUD� HQ� FDSDFLGDG� GH� KDFHUOH� IUHQWH� D� GLILFXOWDGHV� TXH� SUHVHQWDQ� ODV
LQGXVWULDV�GH�OD�UHJLyQ��HQ�HVWH�FDVR�SDUWLFXODU�HQ�OD�,QGXVWULD�/LFRUHUD�GHO�&DXFD�
EULQGDQGR�VROXFLRQHV�D�SURFHVRV�FRPSOHMRV��TXH�PDQHMDQ�WHFQRORJtDV�GH�PiV�GH
���DxRV�\�FRQ�SURFHVRV�D~Q�FRPSOHWDPHQWH�PDQXDOHV�HQ�YDULRV�FDVRV��GH�DOOt� OD
LPSRUWDQFLD�GH�PRVWUDU�XQD�PDQHUD�PiV�HILFLHQWH�\�GH�H[FHOHQWHV�UHVXOWDGRV�TXH
FRQGX]FDQ�D�XQD�JUDGXDO�DXWRPDWL]DFLyQ�\�PHMRU�HTXLSDPLHQWR�LQVWUXPHQWDO�GH�ORV
SURFHVRV�� (VWR� VH� YHUi� UHIOHMDGR� HQ� XQ� FUHFLPLHQWR� GH� HVWD� LQGXVWULD�� WUD\HQGR
FRQVLJR�XQ�FDPELR�HQ�OD�FXOWXUD�WHFQROyJLFD�DO�GHVDUUROOR�HFRQyPLFR�GHO�&DXFD��\D
TXH� HO� SURGXFWR� ILQDO� VHUi� PiV� FRPSHWLWLYR� \� PXHVWUD� TXH� ODV� VROXFLRQHV� VH
SXHGHQ�JHQHUDU�FRQ�LQJHQLHURV�IRUPDGRV�HQ�OD�UHJLyQ�
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���2%-(7,926
����� 2%-(7,92�*(1(5$/
'LVHxDU� � H� LPSOHPHQWDU� XQ� VLVWHPD�6XSHUYLVRU� GH� IOXMR� \� QLYHO� LQGXVWULDO� SRU� 3&
SDUD�OD�,QGXVWULD�/LFRUHUD�GHO�&DXFD�
����� 2%-(7,926�(63(&,),&26
x (VWXGLDU�OD�GLQiPLFD�GHO�VLVWHPD�D�PRQLWRUHDU�
x 6HOHFFLRQDU�� DFRQGLFLRQDU� H� LQVWDODU� ORV� VHQVRUHV�� YiOYXODV� \� GLVSRVLWLYRV

HOHFWUyQLFRV�GH�WLSR�LQGXVWULDO�TXH�PHMRU�VH�DGDSWHQ�D�OD�VROXFLyQ�GHO�SUREOHPD�
x ,PSOHPHQWDU�XQ�6LVWHPD��6XSHUYLVRULR��D�WUDYpV�GH�XQ�3&�
x 'LYXOJDU� ORV� UHVXOWDGRV�SDUFLDOHV�\� WRWDOHV�REWHQLGRV�FRQ�HO�GHVDUUROOR�GH�HVWH

WUDEDMR�HQ�HYHQWRV�\�SXEOLFDFLRQHV�UHODFLRQDGDV�FRQ�HO�iUHD�GH�HVWXGLR�



��

����0$5&2�5()(5(1&,$/

/D� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� HV� XQD� HQWLGDG� ,QGXVWULDO� \� &RPHUFLDO�� FRQ
SHUVRQHUtD�MXUtGLFD��DXWRQRPtD�DGPLQLVWUDWLYD�\�SDWULPRQLR�LQGHSHQGLHQWH��OD�-XQWD
GLUHFWLYD� HV� FRQIRUPDGD� SRU� HO� *REHUQDGRU� GHO� 'HSDUWDPHQWR�� HO� 6HFUHWDULR� GH
+DFLHQGD��OD�*HUHQFLD��ODV�'LYLVLRQHV��6HFFLRQHV�\�*UXSRV�
/D�,QGXVWULD�/LFRUHUD�GHO�&DXFD�WLHQH�FRPR�PLVLyQ�SURGXFLU�\�FRPHUFLDOL]DU�OLFRUHV
GH�FDOLGDG�SDUD�VDWLVIDFHU�D�FOLHQWHV�\�FRQVXPLGRUHV��JHQHUDQGR�UHFXUVRV�GLULJLGRV
D� OD� VDOXG�� HGXFDFLyQ�� FXOWXUD� \� UHFUHDFLyQ� TXH� FRQWULEX\DQ� DO� GHVDUUROOR� \
ELHQHVWDU�GH�OD�FRPXQLGDG�FRQ�HO�DSR\R�\�FRPSURPLVR�GH�VX�HTXLSR�KXPDQR�
/D�,QGXVWULD�/LFRUHUD�GHO�&DXFD�EXVFD�DPSOLDU�\�IRUWDOHFHU�DO�DxR������HO�PHUFDGR
LQWHUQR� \� H[WHUQR� D� WUDYpV� GHO� GHVDUUROOR� FRPSHWLWLYR� GH� VXV� SURGXFWRV�� FRQ
SHUVRQDO� FRPSHWHQWH� \� WHFQRORJtD� DSURSLDGD� SDUD� VDWLVIDFHU� ODV� QHFHVLGDGHV� \
H[SHFWDWLYDV� GH� VXV� FOLHQWHV� \� FRQVXPLGRUHV�� (V� SRU� WDO� PRWLYR� TXH� VH� KDQ
GHVWLQDGR�UHFXUVRV�SDUD�LQLFLDU�QXHYRV�SUR\HFWRV�TXH�FRQWULEX\DQ�DO�PHMRUDPLHQWR
GH� VX� VLVWHPD�GH� JHVWLyQ� GH� FDOLGDG�� XQR� GH� HVWRV� HV� HO� GH� WHQHU� XQ� UHJLVWUR� \
PRQLWRUHR� FRQVWDQWH� GHO� SURFHVR� GH� SURGXFFLyQ� GH� DJXDUGLHQWH�� FRQ� PLUDV� GH
UHDOL]DU�XQD�PHGLFLyQ��DQiOLVLV�\�PHMRUD�GH�HVWH�SURFHVR�
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���0$5&2�7(Ï5,&2
�����)81'$0(1726�'(/�)/8-2�'(�)/8,'26
(O�IOXMR��*��HV�OD�YDULDEOH�TXH�UHSUHVHQWD�HO�FRPSRUWDPLHQWR�GLQiPLFR�GH�XQ�IOXLGR�
\D�TXH�HV�HO� UHVXOWDGR�GH� WRGDV� ODV� FRQGLFLRQHV�TXH�GHILQHQ� VX�PRYLPLHQWR��6H
GHILQH�D�SDUWLU�GHO�SULQFLSLR�GH�FRQVHUYDFLyQ�GH�PDVD�FRPR� OD�FDQWLGDG�GH�PDVD
�P��TXH�FUX]D�XQD�VHFFLyQ�WUDQVYHUVDO�GH�XQ�FRQGXFWR��HQ�XQ LQWHUYDOR�GH�WLHPSR
�'W��GHWHUPLQDGR�

WP* ' 
(O�IOXMR�VH�FXDQWLILFD�GH�GRV�IRUPDV��PLGLHQGR�GLUHFWDPHQWH�ORV�FDPELRV�GH�PDVD�
GHQRPLQDGR� IOXMR� PiVLFR�� R� DSURYHFKDQGR� TXH� DOJXQRV� IOXLGRV� PDQWLHQHQ
FRQVWDQWH� OD�GHQVLGDG��VH�PLGHQ�VROR� ORV�FDPELRV�GH�YROXPHQ��GHQRPLQDGR�IOXMR
YROXPpWULFR�
����� )/8-2�0È6,&2
(V� OD� IRUPD�PiV� H[DFWD� GH� FXDQWLILFDU� HO� IOXMR�� \D� TXH� QR� GHSHQGH� GH� QLQJXQD
FRQGLFLyQ� GH� WUDEDMR� ORFDO�� JUDYHGDG�� WHPSHUDWXUD�� SUHVLyQ� R� YLVFRVLGDG�� (Q� XQ
FDPSR�GH�IOXMR�HQ�HVWDGR�HVWDEOH��OD�PDVD�TXH�HQWUD�HV�LJXDO�D�OD�TXH�VDOH��HQ�XQ
LQWHUYDOR� GH� WLHPSR� FXDOTXLHUD�� &RPR� HO� IOXMR� PiVLFR� HYDO~D� ORV� FDPELRV� GH
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YROXPHQ� \� ODV� YDULDFLRQHV� ORFDOHV�GH�GHQVLGDG�DSOLFD� WDQWR�D� IOXMR� LQFRPSUHVLEOH
�OtTXLGRV��FRPR�D�IOXMR�FRPSUHVLEOH �JDVHV�\�YDSRU��
/D� PD\RU� YHQWDMD� GH� XQ� IOX[yPHWUR� PiVLFR� HV� OD� SUHFLVLyQ� TXH� RIUHFH� SDUD
PRQLWRUHDU� \� FRQWURODU� XQ� SURFHVR�� LQGHSHQGLHQWHPHQWH� GH� ODV� FRQGLFLRQHV� GH
IOXMR��DGHPiV�RIUHFH�OD�SRVLELOLGDG�GH�XVDU�OD�GHQVLGDG�FRPR�DOWHUQDWLYD�GH�FRQWURO
HQ�SURFHVRV�GRQGH�OD�FRPSRVLFLyQ�GH�XQD�PH]FOD�VHD�FULWLFD��/D�GHVYHQWDMD�HV�VX
FRVWR��TXH�SXHGH�VHU�KDVWD�FXDWUR�YHFHV�PD\RU�TXH�HO�GH�XQR�YROXPpWULFR��SDUD
ODV�PLVPDV�FRQGLFLRQHV�GH�IOXMR�
����� )/8-2�92/80e75,&2
(Q� PXFKRV� SURFHVRV�� HO� IOXLGR� PDQWLHQH� FRQVWDQWH� VX� GHQVLGDG� HQ� XQ� DPSOLR
UDQJR�GH�FRQGLFLRQHV�GH�RSHUDFLyQ��\�VH�SXHGH�PHGLU�R�HVWLPDU�XQ�YDORU�PHGLR��GH
PDQHUD�TXH�HV�SRVLEOH�FXDQWLILFDU�HO�IOXMR�HQ�VX�IRUPD�PiV�VLPSOH��PLGLHQGR�VROR
ORV� FDPELRV� GH� YROXPHQ� HQ� XQ� LQWHUYDOR� GH� WLHPSR� UHSUHVHQWDWLYR�� 7DPELpQ� VH
GHQRPLQD�FDXGDO �4��FXDQGR�VH� WUDEDMD�FRQ� IOXLGRV� LQFRPSUHVLEOHV��6L�XQ� OLTXLGR
VH� PXHYH� SRU� XQ� WXER� GH� VHFFLyQ� WUDQVYHUVDO� FRQVWDQWH� �$��� FRQ� XQ� SHUILO� GH
YHORFLGDG�XQLIRUPH�\�VLPpWULFR��9P��FRQ�UHVSHFWR�D�OD�GLUHFFLyQ�GH�IOXMR��)LJ������HOFDXGDO�SXHGH�H[SUHVDUVH�FRQ�OD�OH\�GH�FRQWLQXLGDG FRPR�

P$94  
'HEH� TXHGDU� FODUR� HQWRQFHV� TXH� pO WpUPLQR� FDXGDO� DSOLFD� VROR� D� XQ� IOXMR
YROXPpWULFR� LQFRPSUHVLEOH�� HV� GHFLU�� DO� IOXMR� GH� OtTXLGRV�� (Q� JDVHV� QR� DSOLFD� HO
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WHUPLQR�� SRUTXH� OD� GHQVLGDG� YDULD� ORFDOPHQWH� FRQ� ODV� FRQGLFLRQHV� DWPRVIpULFDV
�WHPSHUDWXUD� \� SUHVLyQ��� R� FRQ� ODV� FRQGLFLRQHV� GH� RSHUDFLyQ�� VLHQGR� QHFHVDULR
HVSHFLILFDU� OD� WHPSHUDWXUD� \� SUHVLyQ� D� ODV� TXH� IXH�PHGLGR�� 3DUD� HVWDQGDUL]DU� OD
PHGLFLyQ� GHO� IOXMR� YROXPpWULFR� GH� JDVHV� VH� HVWDEOHFLHURQ� ODV� FRQGLFLRQHV� GH
UHIHUHQFLD�� (VFULELHQGR� HO� FDPELR� GH� YROXPHQ� �Y�� HQ� IXQFLyQ� GHO� iUHD� �$�� \� OD
YHORFLGDG�PHGLD��9P���HO�IOXMR�PiVLFR�*��VH�SXHGH�H[SUHVDU�FRPR�

P$9* U 
TXH�HV�OD�UHODFLyQ�JHQHUDO�SDUD�HYDOXDU�HO�IOXMR�HQ�FRQGXFWRV�FHUUDGRV�
)LJXUD����3HUILO�GH�9HORFLGDG�GH�)OXMR�

6LPpWULFR���� $VLPpWULFR
��� 7(25,$�'(/�)/8-2�'(�)/8,'26�(1�78%(5,$6
(O�PpWRGR�PiV�FRP~Q�SDU� WUDQVSRUWDU� IOXLGRV�GH�XQ�SXQWR�D�RWUR�HV� LPSXOVDUOR�D
WUDYpV� GH� XQ� VLVWHPD� GH� WXEHUtDV�� /DV� WXEHUtDV� GH� VHFFLyQ� FLUFXODU� VRQ� ODV�PiV
IUHFXHQWHV�� \D� TXH� HVWD� IRUPD� RIUHFH� QR� VyOR� PD\RU� UHVLVWHQFLD� HVWUXFWXUDO� VLQR
WDPELpQ�PD\RU�VHFFLyQ�WUDQVYHUVDO�SDUD�HO�PLVPR�SHUtPHWUR�H[WHULRU�TXH�FXDOTXLHU
RWUD�IRUPD�
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0X\� � SRFRV� SUREOHPDV�HVSHFLDOHV� GH�PHFiQLFD�GH� IOXLGRV�� FRPR� HV� HO� FDVR� GHO
UpJLPHQ� ODPLQDU� SRU� WXEHUtDV�� SXHGHQ� VHU� UHVXHOWRV� SRU� PpWRGRV� PDWHPiWLFRV
FRQYHQFLRQDOHV�� WRGRV� ORV� GHPiV� SUREOHPDV� QHFHVLWDQ� PpWRGRV� GH� UHVROXFLyQ
EDVDGRV� HQ� FRHILFLHQWHV� GHWHUPLQDGRV� H[SHULPHQWDOPHQWH�� 0XFKDV� IyUPXODV
HPStULFDV�KDQ�VLGR�SURSXHVWDV�FRPR�VROXFLRQHV� �D�GLIHUHQWHV�SUREOHPDV�GH� IOXMR
GH�IOXLGRV�SRU�WXEHUtDV��SHUR�VRQ�PX\�OLPLWDGDV�\�SXHGHQ�VHU�DSOLFDUVH�VyOR�FXDQGR
ODV�FRQGLFLRQHV�GH�ORV�H[SHULPHQWRV�GH�ORV�FXDOHV�VH�GHULYDQ�ODV�IyUPXODV�
��� 3523,('$'(6�)Ë6,&$6�'(�/26�)/8,'26
/D� VROXFLyQ� GH� FXDOTXLHU� SUREOHPD� GH� IOXMR� GH� IOXLGRV� UHTXLHUH� XQ� FRQRFLPLHQWR
SUHYLR� GH� ODV� SURSLHGDGHV� ItVLFDV� GHO� IOXLGR� HQ� FXHVWLyQ�� 9DORUHV� H[DFWRV� GH� ODV
SURSLHGDGHV�GH� ORV� IOXLGRV�TXH�DIHFWDQ�VX� IOXMR��SULQFLSDOPHQWH� OD�YLVFRVLGDG�\�HO
SHVR�HVSHFLILFR��KDQ�VLGR�HVWDEOHFLGRV�SRU�PXFKDV�DXWRULGDGHV��HQ�OD�PDWHULD�SDUD
WRGRV� ORV� IOXLGRV� XWLOL]DGRV� QRUPDOPHQWH� HQ� OD� LQGXVWULD�� \� PXFKRV� GH� HOORV� VH
HQFXHQWUDQ�HQ�WDEODV�
9,6&26,'$'���/D�YLVFRVLGDG�H[SUHVD�OD�IDFLOLGDG�TXH�WLHQH�XQ�IOXLGR�D�IOXLU�FXDQGR
VH� OH� DSOLFD� XQD� IXHU]D� H[WHUQD�� (O� FRHILFLHQWH� GH� YLVFRVLGDG� DEVROXWD�� R
VLPSOHPHQWH�OD�YLVFRVLGDG�DEVROXWD�GH�XQ�IOXLGR��HV�XQD�PHGLGD�GH�VX�UHVLVWHQFLD
DO�GHVOL]DPLHQWR�R�D� VXIULU� GHIRUPDFLRQHV� LQWHUQDV��/D�PHOD]D�HV�XQ� OtTXLGR�PX\
YLVFRVR�HQ�FRPSDUDFLyQ�FRQ�HO�DJXD��D�VX�YH]��ORV�JDVHV�VRQ�PHQRV�YLVFRVRV�HQ



��

FRPSDUDFLyQ�FRQ�HO�DJXD��6H�SXHGH�SUHGHFLU�GH�OD�PD\RU�SDUWH�GH�ORV�IOXLGRV��HQ
DOJXQRV�OD�YLVFRVLGDG�GHSHQGH�GHO�WUDEDMR�TXH�VH�KD\D�UHDOL]DGR�VREUH�HOORV�
9,6&26,'$'�$%62/87$�2�',1È0,&$��PP��� /D�XQLGDG�GH�YLVFRVLGDG�GLQiPLFD
HQ�HO�VLVWHPD� LQWHUQDFLRQDO� �6,��HV�HO�SDVFDO�SRU�VHJXQGR� �3D�V���(VWD�XQLGDG�VH
FRQRFH�FRQ�HO�QRPEUH�GH�SRLVHXLOOH��3O��HQ�)UDQFLD��SHUR�GHEH�WHQHUVH�HQ�FXHQWD
TXH�QR�HV�OD�PLVPD�TXH�HO�SRLVH��3��GHVFULWD�D�FRQWLQXDFLyQ��(O�SRLVH�HV�OD�XQLGDG
FRUUHVSRQGLHQWH�HQ�HO�VLVWHPD�&*6�GH�XQLGDGHV�\�WLHQH�GLPHQVLRQHV�GH�GLQD�SRU
VHJXQGR� �G� V��� (O� VXEP~OWLSOR� FHQWLSRLVH� �F3��� ���� SRLVHV�� HV� OD� XQLGDG� PDV
XWLOL]DGD� SDUD� H[SUHVDU� OD� YLVFRVLGDG� GLQiPLFD� \� HV� OD� XQLGDG� TXH� VH� HQFXHQWUD
FRP~QPHQWH�HQ�ODV�WDEODV��/D�YLVFRVLGDG�GHO�DJXD�D�����&�HV�PX\�FHUFDQD�D�XQ
FHQWLSRLVH�
9,6&26,'$'�&,1(0È7,&$��QQ�� (V�HO�FRFLHQWH�HQWUH� OD�YLVFRVLGDG�GLQiPLFD�\� OD
GHQVLGDG�� (Q� HO� VLVWHPD� LQWHUQDFLRQDO� OD� XQLGDG� GH� YLVFRVLGDG� FLQHPiWLFD� HV� HO
PHWUR�FXDGUDGR�SRU�VHJXQGR��P� ��V���/D�XQLGDG�&*6�FRUUHVSRQGLHQWH�HV�HO�VWRNH
�6W���FRQ�GLPHQVLRQHV�GH�FHQWtPHWUR�FXDGUDGR�SRU�VHJXQGR�\�HO�FHQWLVWRNH� �F6W��
���� VWRNHV��TXH�HV�HO�VXEP~OWLSOR�PiV�XWLOL]DGR�

���JUD ���� �FPPRVFHQWLSRLVHV&HQWLVWRNH UPX  
/D� PHGLGD� GH� OD� YLVFRVLGDG� DEVROXWD� GH� ORV� IOXLGRV� UHTXLHUH� GH� LQVWUXPHQWDO
DGHFXDGR� \� GH� XQD� FRQVLGHUDEOH� KDELOLGDG� H[SHULPHQWDO�� VH� SXHGH� XWLOL]DU� XQ
LQVWUXPHQWR� PX\� VLPSOH�� FRPR� HV� XQ� YLVFRVtPHWUR� GH� WXER�� SDUD� PHGLU� OD



��

YLVFRVLGDG�FLQHPiWLFD�GH�ORV�OtTXLGRV��&RQ�HVWH�WLSR�GH�LQVWUXPHQWRV�VH�GHWHUPLQD
HO�WLHPSR�TXH�QHFHVLWD�XQ�YROXPHQ�SHTXHxR�GH�OtTXLGR�SDUD�IOXLU�SRU�XQ�RULILFLR�\�OD
PHGLGD�GH�OD�YLVFRVLGDG�FLQHPiWLFD�VH�H[SUHVD�HQ�WpUPLQRV�GH�VHJXQGRV�
��� 5(*Ë0(1(6� '(� )/8-2� '(� )/8,'26� (1� 78%(5,$6�� /$0,1$5� <

785%8/(172
/D�YHORFLGDG�FUtWLFD�GH�XQ�IOXLGR�LQGLFD� OD�GLIHUHQFLD�GH�XQ�IOXMR�ODPLQDU�\�XQ� IOXMR
WXUEXOHQWR�� (O� WLSR� GH� IOXMR� TXH� H[LVWH� D� YHORFLGDGHV�PiV� EDMDV� TXH� OD� FUtWLFD� VH
FRQRFH�FRPR�UpJLPHQ�ODPLQDU�\�D�YHFHV�FRPR�UpJLPHQ�YLVFRVR��(VWH�UpJLPHQ�VH
FDUDFWHUL]D�SRU�HO�GHVOL]DPLHQWR�GH�FDSDV�FLOtQGULFDV�FRQFpQWULFDV�XQD�VREUH�RWUD
GH�PDQHUD�RUGHQDGD��/D�YHORFLGDG�GHO�IOXLGR�HV�Pi[LPD�HQ�HO�HMH�GH� OD�WXEHUtD�\
GLVPLQX\H�UiSLGDPHQWH�KDVWD�DQXODUVH�HQ�OD�SDUHG�GH�OD�WXEHUtD�
$� YHORFLGDGHV� PD\RUHV� TXH� OD� FUtWLFD�� HO� UpJLPHQ� HV� WXUEXOHQWR�� (Q� HO� UpJLPHQ
WXUEXOHQWR�KD\�XQ�PRYLPLHQWR�LUUHJXODU�H�LQGHWHUPLQDGR�GH�ODV�SDUWtFXODV�GHO�IOXLGR
HQ� GLUHFFLRQHV� WUDQVYHUVDOHV� � D� OD� GLUHFFLyQ� SULQFLSDO� GHO� IOXMR�� OD� GLVWULEXFLyQ� GH
YHORFLGDGHV�HQ�HO�UpJLPHQ�WXUEXOHQWR�HV�PiV�XQLIRUPH�D�WUDYpV�GHO�GLiPHWUR�GH�OD
WXEHUtD�TXH�HQ�UpJLPHQ�ODPLQDU���$�SHVDU�GH�TXH�H[LVWH�XQ�PRYLPLHQWR�WXUEXOHQWR�D
WUDYpV� GH� OD�PD\RU� SDUWH� GHO� GLiPHWUR� GH� OD� WXEHUtD�� VLHPSUH� KD\� XQD� SHTXHxD
FDSD� GH� IOXLGR� HQ� OD� SDUHG� GH� OD� WXEHUtD�� FRQRFLGD� FRPR� OD� ³FDSD� SHULIpULFD´� R
³VXEFDSD�ODPLQDU´��TXH�VH�PXHYH�HQ�UpJLPHQ�ODPLQDU�



��

9(/2&,'$'�0(',$�'(�)/8-2��9��� (O�WpUPLQR�³YHORFLGDG´��D�PHQRV�TXH�VH�GLJD
OR� FRQWUDULR�� VH� UHILHUH� D� OD� YHORFLGDG� PHGLD� R� SURPHGLR� GH� FLHUWD� VHFFLyQ
WUDQVYHUVDO�GDGD�SRU�OD�HFXDFLyQ�GH�FRQWLQXLGDG�SDUD�IOXMR�HVWDFLRQDULR�

$TY  
'RQGH����Y�HV�YHORFLGDG�PHGLD�GHO�IOXLGR�HQ�P ��V��T�HV�HO�FDXGDO�HQ�P� ��V��$�HV�HO
iUHD�GH�OD�VHFFLyQ�WUDQVYHUVDO�GH�OD�WXEHUtD�HQ�P��
1Ò0(52�'(�5(<12/'6��5H��� �/DV� LQYHVWLJDFLRQHV�GH�2VERUQH�5H\QROGV�KDQ
GHPRVWUDGR� TXH� HO� UpJLPHQ� GH� IOXMR� HQ� WXEHUtDV�� HV� GHFLU�� VL� HV� ODPLQDU� R
WXUEXOHQWR�� GHSHQGH� GHO� GLiPHWUR� GH� OD� WXEHUtD�� OD� GHQVLGDG� \� OD� YLVFRVLGDG� GHO
IOXLGR�\�YHORFLGDG�GH�IOXMR����(O�YDORU�QXPpULFR�GH�XQD�FRPELQDFLyQ�DGLPHQVLRQDO�GH
HVWDV�FXDWUR�YDULDEOHV��FRQRFLGR�FRPR�Q~PHUR�GH�5H\QROGV��SXHGH�FRQVLGHUDUVH
FRPR� OD� UHODFLyQ� GH� ODV� IXHU]DV� GLQiPLFDV� GH� OD�PDVD� GHO� IOXLGR� UHVSHFWR� D� ORV
HVIXHU]RV�GH�GHIRUPDFLyQ�RFDVLRQDGRV�SRU�OD�YLVFRVLGDG��HO�Q~PHUR�GH�5H\QROGV
HV�

PUGY 5H
'RQGH��G�HV�HO�GLiPHWUR�LQWHULRU�GH�OD�WXEHUtD�HQ�PP��Y�HV�OD�YHORFLGDG�PHGLD�GHO
IOXLGR�HQ�P���V��U HV�OD�GHQVLGDG�GHO�IOXLGR�HQ�.J���P� \�P HV�OD�YLVFRVLGDG�GLQiPLFD
HQ�FHQWLSRLVHV�



��

(O� UpJLPHQ� GH� IOXMR� HQ� WXEHUtDV� VH� FRQVLGHUD� FRPR� ODPLQDU� VL� HO� Q~PHUR� GH
5H\QROGV�HV�PHQRU�TXH������\�WXUEXOHQWR�VL�HO�Q~PHUR�GH�5H\QROGV�HV�VXSHULRU�D
�������(QWUH�HVWRV�GRV�YDORUHV�HVWi�OD�]RQD�³FUtWLFD´�GRQGH�HO�UpJLPHQ��WXUEXOHQWR�R
GH�WUDQVLFLyQ��GHSHQGLHQGR�GH�PXFKDV�FRQGLFLRQHV�FRQ�SRVLELOLGDG�GH�YDULDFLyQ�
�����0(',&,Ï1�'(�&$8'$/
(Q�OD�PD\RU�SDUWH�GH�ODV�RSHUDFLRQHV�UHDOL]DGDV�HQ�ORV�SURFHVRV�LQGXVWULDOHV�\�HQ
ODV�HIHFWXDGDV�HQ�ODERUDWRULR�\�HQ�SODQWDV�SLORWR�HV�PX\�LPSRUWDQWH�OD�PHGLFLyQ�GH
ORV�FDXGDOHV�GH�OtTXLGRV�R�GH JDVHV�
([LVWHQ� YDULRV� PpWRGRV� SDUD� PHGLU� HO� FDXGDO� VHJ~Q� VHD� HO� WLSR� GH� FDXGDO
YROXPpWULFR�R�PiVLFR�GHVHDGR�

�������0(','25(6�92/80e75,&26

/RV�PHGLGRUHV�YROXPpWULFRV�GHWHUPLQDQ�HO�FDXGDO�HQ�YROXPHQ�GHO�IOXLGR��ELHQ�VHD
GLUHFWDPHQWH� �GHVSOD]DPLHQWR��� ELHQ� LQGLUHFWDPHQWH� SRU� GHGXFFLyQ� �SUHVLyQ
GLIHUHQFLDO��iUHD�YDULDEOH��YHORFLGDG��IXHU]D��WHQVLyQ�LQGXFLGD��WRUEHOOLQR��

+D\�TXH�VHxDODU�TXH� OD�PHGLGD�GHO�FDXGDO�YROXPpWULFR�HQ� OD� LQGXVWULD�VH�HIHFW~D
SULQFLSDOPHQWH�FRQ�HOHPHQWRV�TXH�GDQ�OXJDU�D�XQD�SUHVLyQ�GLIHUHQFLDO�DO�SDVR�GHO



��

IOXLGR��(QWUH� HVWRV� HOHPHQWRV� VH� HQFXHQWUDQ� OD� SODFD�RULILFLR�� OD� WREHUD� \� HO� WXER
9HQWXUL�

,167580(1726�'(�35(6,Ï1�',)(5(1&,$/

3ODFD� 2ULILFLR�� &RQVLVWH� HQ� XQD� SODFD� SHUIRUDGD� LQVWDODGD� HQ� OD� WXEHUtD�� 'RV
WRPDV�FRQHFWDGDV�HQ�OD�SDUWH�SRVWHULRU�GH�OD�SODFD��FDSWDQ�OD�SUHVLyQ�GLIHUHQFLDO�OD
FXDO�HV�SURSRUFLRQDO�DO�FXDGUDGR�GHO�FDXGDO�
(O� RULILFLR� GH� OD� SODFD� SXHGH� VHU� FRQFpQWULFR�� H[FpQWULFR� R� VHJPHQWDO�� FRQ� XQ
SHTXHxR�RULILFLR�GH�SXUJD�R� YHQWHR�SDUD� ORV�SHTXHxRV�DUUDVWUHV� VyOLGRV�R�JDVHV
TXH� SXHGD� OOHYDU� HO� IOXLGR�� /DV� GRV� ~OWLPRV� SODFDV� SHUPLWHQ� PHGLU� FDXGDOHV� GH
IOXLGRV�TXH�FRQWHQJDQ�XQD�FDQWLGDG�SHTXHxD�GH�VyOLGRV��/D�SUHFLVLyQ�REWHQLGD�FRQ
OD�SODFD�HV�GHO�RUGHQ�GHO���DO����
)LJXUD�����9HQD�FRQWUDFWD�

&RQWUDFFLyQ�GH�OD�YHQD�GHO�IOXLGR�GHELGR�D�XQ�HOHPHQWR�HVWUDQJXODGRU



��

)LJXUD����3ODFD�2ULILFLR�

2EVWiFXOR��3ODFD�2ULILFLR
)LJXUD����7LSRV�GH�3ODFD�RULILFLR�

&RQFpQWULFR����� ([FpQWULFR� � 6HJPHQWDO

7REHUD��(VWi�VLWXDGD�HQ�OD�WXEHUtD�FRQ�GRV�WRPDV��XQD�DQWHULRU�\�RWUD�HQ�HO�FHQWUR
GH�OD�VHFFLyQ�PiV�SHTXHxD��/D�WREHUD�SHUPLWH�FDXGDOHV�����VXSHULRUHV�D�ORV�GH
OD�SODFD�RULILFLR�HQ�ODV�PLVPDV�FRQGLFLRQHV�GH�VHUYLFLR��6X�SpUGLGD�GH�FDUJD�HV�GH
���D� ����GH� OD� SUHVLyQ�GLIHUHQFLDO��3XHGH�HPSOHDUVH� SDUD� IOXLGRV� TXH� DUUDVWUHQ
VyOLGRV� HQ� SHTXHxD� FDQWLGDG�� VL� ELHQ�� VL� HVWRV� VyOLGRV� VRQ� DEUDVLYRV�� SXHGHQ



��

DIHFWDU�OD�SUHFLVLyQ�GHO�LQVWUXPHQWR��(O�FRVWR�GH�OD�WREHUD�HV�GH���D ���YHFHV�HO�GH
XQD�SODFD�RULILFLR�\�VX�SUHFLVLyQ�HV�GHO�RUGHQ�GHO������D������
)LJXUD����7REHUD� 7RPDV�GH�3UHVLyQ

7XER�9HQWXUL� 3HUPLWH�OD�PHGLFLyQ�GH�FDXGDOHV�����VXSHULRUHV�D�ORV�GH�OD�SODFD�
RULILFLR�HQ�ODV�PLVPDV�FRQGLFLRQHV�GH�VHUYLFLR�\�FRQ�XQD�SpUGLGD�GH�FDUJD�GH�VyOR
���D�����GH�OD�SUHVLyQ�GLIHUHQFLDO��3RVHH�XQD�JUDQ�SUHFLVLyQ�\�SHUPLWH�HO�SDVR�GH
IOXLGRV� FRQ� XQ� SRUFHQWDMH� UHODWLYDPHQWH� JUDQGH� GH� VyOLGRV�� VL� ELHQ�� ORV� VyOLGRV
DEUDVLYRV� LQIOX\HQ�HQ�VX� IRUPD�DIHFWDQGR� OD�H[DFWLWXG�GH� OD�PHGLGD��(O� FRVWR�GHO
7XER� 9HQWXUL� � HV� HOHYDGR�� GHO� RUGHQ� GH� ��� YHFHV� HO� GH� XQD� SODFD�RULILFLR� \� VX
SUHFLVLyQ�HV�GHO�RUGHQ��GH�������
)LJXUD����7XER�9HQWXUL������ � 7RPD�DQWHULRU

&RQR�GH�HQWUDGD� � &RQR�GH�VDOLGD



��

7XER�3LWRW� 0LGH�OD�GLIHUHQFLD�HQWUH�OD�SUHVLyQ�WRWDO�\�OD�SUHVLyQ�HVWiWLFD��R�VHD��OD
SUHVLyQ�GLQiPLFD��OD�FXDO�HV�SURSRUFLRQDO�DO�FXDGUDGR�GH�OD�YHORFLGDG�
(O�WXER�3LWRW�HV�VHQVLEOH�D� ODV�YDULDFLRQHV�HQ� OD�GLVWULEXFLyQ�GH�YHORFLGDGHV�HQ� OD
VHFFLyQ� GH� OD� WXEHUtD�� GH� DTXt� TXH� HQ� VX� HPSOHR� HV� HVHQFLDO� TXH� HO� IOXMR� VHD
ODPLQDU� GLVSRQLpQGROR� HQ� XQ� WUDPR� UHFWR� GH� WXEHUtD�� /D�Pi[LPD� H[DFWLWXG� HQ� OD
PHGLGD� VH� FRQVLJXH� HIHFWXDQGR� YDULDV� PHGLGDV� HQ� SXQWRV� GHWHUPLQDGRV� \
SURPHGLDQGR�ODV�UDtFHV�FXDGUDGDV�GH�ODV�YHORFLGDGHV�PHGLGDV�
6X� SUHVLyQ� HV� EDMD�� GHO� RUGHQ� GHO� ���� DO� ���� \� VH� HPSOHD� QRUPDOPHQWH� SDUD� OD
PHGLFLyQ�GH�JUDQGHV�FDXGDOHV�GH�IOXLGRV�OLPSLRV�FRQ�XQD�EDMD�SpUGLGD�GH�FDUJD�
)LJXUD����7XER�3LWRW�3UHVLyQ�WRWDO�R�GH�LPSDFWR�3W� � 3UHVLyQ�HVWiWLFD�3

7XER�$QQXEDU�� (V�XQD� LQQRYDFLyQ�GHO� WXER�3LWRW� \�FRQVWD�GH�GRV� WXERV��HO�GH
SUHVLyQ�WRWDO�\�HO�GH�SUHVLyQ�HVWiWLFD��(O�WXER�TXH�PLGH�OD�SUHVLyQ�WRWDO�HVWi�VLWXDGR
D�OR� ODUJR�GH�XQ�GLiPHWUR�WUDQVYHUVDO�GH� OD�WXEHUtD�\�FRQVWD�GH�YDULRV�RULILFLRV�GH
SRVLFLyQ�FUtWLFD�GHWHUPLQDGD�SRU�FRPSXWDGRU��TXH�FXEUHQ�FDGD�XQR�OD�SUHVLyQ�WRWDO
HQ�XQ�DQLOOR�GH�iUHD� WUDQVYHUVDO�GH� OD� WXEHUtD��(VWRV�DQLOORV� WLHQHQ�iUHDV� LJXDOHV�



��

(Q� WXEHUtDV�GH� WDPDxR�PD\RU�TXH��´�VH�GLVSRQH�HQ�HO� LQWHULRU� GHO� WXER�RWUR�TXH
SURPHGLD�ODV�SUHVLRQHV�REWHQLGDV�HQ�ORV�RULILFLRV�
(O�WXER�TXH�PLGH�OD�SUHVLyQ�HVWiWLFD�VH�HQFXHQWUD�GHWUiV�GHO�GH�SUHVLyQ�WRWDO�FRQ
VX�RULILFLR�HQ�HO�FHQWUR�GH�OD�WXEHUtD�\�DJXDV�DEDMR�GH�OD�PLVPD�
(O�WXER�$QQXEDU�HV�GH�PD\RU�SUHFLVLyQ�TXH�HO� WXER�3LWRW��GHO�RUGHQ�GHO�����WLHQH
XQD�EDMD�SpUGLGD�GH�FDUJD�\� VH�HPSOHD�SDUD� OD�PHGLGD�GH� SHTXHxRV� R� JUDQGHV
FDXGDOHV�GH�OtTXLGRV�\�GH�JDVHV�
)LJXUD����7XER�$QQXEDU�



��

,167580(1726�'(�È5($�9$5,$%/(
5RWiPHWUR� 6RQ�PHGLGRUHV�GH�FDXGDO�GH�iUHD�YDULDEOH�HQ� ORV�FXDOHV�XQ� IORWDGRU
FDPELD�VX�SRVLFLyQ�GHQWUR�GH�XQ�WXER��SURSRUFLRQDOPHQWH�DO�IOXMR�GHO�IOXLGR�
)LJXUD����5RWiPHWUR�

/RV� WXERV� HPSOHDGRV� HQ� ORV� URWiPHWURV� SXHGHQ� VHU� GH� YLGULR� \� PHWiOLFRV�� /RV
IDEULFDQWHV�ORV�PHFDQL]DQ�GH�WDO�PRGR�TXH�TXHGD�DVHJXUDGD�OD�LQWHUFDPELDELOLGDG
GH�ORV�GLYHUVRV�WXERV�\�IORWDGRUHV�D�ILQ�GH�REWHQHU�FDXGDOHV�FRUUHVSRQGLHQWHV�VLQ
QHFHVLGDG�GH�FDOLEUDU�LQGLYLGXDOPHQWH�FDGD�5RWiPHWUR�
/RV� WXERV� GH� YLGULR� SXHGHQ� VHU� FRQ� QHUYLRV� LQWHULRUHV� TXH� VLUYHQ� SDUD� JXLDU� HO
IORWDGRU�� /RV�PHWiOLFRV� VRQ� VLHPSUH� FyQLFR� OLVRV� \� SUHFLVDQ� GH� H[WHQVLyQ� SRU� QR
WHQHU�XQD�OHFWXUD�GLUHFWD�



��

/RV� WXERV� WLHQHQ� XQD� FRQLFLGDG� TXH� YLHQH� H[SUHVDGD� FRPR� OD� UHODFLyQ� HQWUH� HO
GLiPHWUR� LQWHUQR� GHO� WXER� HQ� OD� HVFDOD� Pi[LPD� \� HO� GLiPHWUR� GH� OD� FDEH]D� GHO
IORWDGRU��(VWD�UHODFLyQ�YDUtD�HQWUH������D������
/RV�IORWDGRUHV�SXHGHQ�WHQHU�YDULRV�SHUILOHV�GH�FRQVWUXFFLyQ�
x (VIpULFRV� SDUD� EDMRV� FDXGDOHV� \� SRFD� SUHFLVLyQ�� FRQ� XQD� LQIOXHQFLD

FRQVLGHUDEOH�GH�OD�YLVFRVLGDG�GHO�IOXLGR�
x &LOtQGULFRV� FRQ� ERUGH� SODQR� SDUD� FDXGDOHV� PHGLRV� \� HOHYDGRV� FRQ� XQD

LQIOXHQFLD�PHGLD�GH�OD�YLVFRVLGDG�GHO�IOXLGR�
x &LOtQGULFR�� FRQ� ERUGH� VDOLHQWH�� GH� FDUD� LQFOLQDGD� FRQWUD� HO� IOXMR� FRQ� PHQRU

LQIOXHQFLD� GH� OD� YLVFRVLGDG� TXH�� SRU� VXV� FDUDFWHUtVWLFDV� GH� FDXGDO�� SXHGH
FRPSDUDUVH�D�XQD�WREHUD�

x &LOtQGULFR��FRQ�ERUGHV�VDOLHQWHV�FRQWUD�HO�IOXMR�\�FRQ�OD�PtQLPD�LQIOXHQFLD�GH�OD
YLVFRVLGDG� GHO� IOXMR�� TXH� SRU� VX� IXQFLRQDPLHQWR�� SXHGH� FRPSDUDUVH� D� XQD
SODFD�RULILFLR�

(O�PDWHULDO�PiV�HPSOHDGR�HQ�ORV�IORWDGRUHV�HV�HO�DFHUR�LQR[LGDEOH�����VL�ELHQ��SDUD
VDWLVIDFHU�OD�JUDQ�YDULHGDG�GH�UHTXHULPLHQWRV�GH�UHVLVWHQFLD�D�OD�FRUURVLyQ�TXH�VH
SUHVHQWDQ� HQ� OD� LQGXVWULD� VH� XWLOL]DQ� WDPELpQ� RWURV� PHWDOHV� FRPR� HO� DOXPLQLR�
EURQFH��PRQHO��QtTXHO��KDVWHOOR\��SORPR�\�WDQWDOLR��6H�XWLOL]DQ�WDPELpQ�IORWDGRUHV�GH
SOiVWLFR��VL�ELHQ�VH�SUHILHUHQ�ORV�PHWiOLFRV�SRU�VX�PD\RU�IDFLOLGDG�GH�PHFDQL]DFLyQ
GHO�ERUGH�VXSHULRU�



��

/DV� HVFDODV� GH� ORV� URWiPHWURV� HVWiQ� JUDEDGDV� HQ� XQD� HVFDOD� GH� ODWyQ� R� GH
DOXPLQLR�PRQWDGD�D�OR�ODUJR�GHO�WXER�\�VLWXDGD�HQ�FRLQFLGHQFLD�FRQ�OD�OtQHD�GH�FHUR
GHO�WXER�R�ELHQ�GLUHFWDPHQWH�HQ�HO�WXER�GH�YLGULR��/D�HVFDOD�SXHGH�HVWDU�JUDEDGD
HQ�XQLGDGHV�GLUHFWDV�GHO�FDXGDO��UHIHULGR�VLHPSUH�D�XQDV�FRQGLFLRQHV�GH�VHUYLFLR
GDGDV��R�ELHQ�HQ�SRUFHQWDMH�GH����D������GH�OD�HVFDOD�WRWDO��(Q�HVWH�~OWLPR�FDVR�
VH�DxDGH�XQ�IDFWRU�GH�PXOWLSOLFDFLyQ�D�WRGDV�ODV�OHFWXUDV�SDUD�FRQYHUWLU�D�XQLGDGHV
GH�FDXGDO�HQ�YROXPHQ�R�SHVR�GHO�IOXLGR��2WUD�IRUPD�GH�JUDGXDU�OD�HVFDOD�HV�HQ�PP
DFRPSDxDQGR�XQD�FXUYD�GH�FDOLEUDFLyQ�FDXGDO�OHFWXUD�HQ�PP�SDUD�GHWHUPLQDU�HO
FDXGDO� GHO� IOXLGR�� /D� FXUYD� GH� FDOLEUDFLyQ� VH� HPSOHD� HQ� URWiPHWURV� GH� SHTXHxD
FDSDFLGDG�HQ� ORV�FXDOHV�HO�FDXGDO�QR�HV� OLQHDO�GHQWUR�GHO� LQWHUYDOR�GHO�FDPSR�GH
PHGLGD����D���

'(�9(/2&,'$'

9HUWHGHURV� 6H�XWLOL]DQ�SDUD�PHGLU�FDXGDOHV�HQ�FDQDOHV�DELHUWRV�\�VH�HQFXHQWUDQ
HQ� IRUPDV� YDULDGDV�� (VWRV� SURYRFDQ� XQD� GLIHUHQFLD� GH� DOWXUDV� GHO� OtTXLGR� HQ� HO
FDQDO�HQWUH�OD�]RQD�DQWHULRU�GHO�YHUWHGHUR�\�VX�SXQWR�PiV�EDMR��(O�YHUWHGHUR�GHEH
IRUPDU�XQ�iQJXOR�UHFWR�FRQ�OD�GLUHFFLyQ�GHO�FDXGDO�\�HO�FDQDO�DJXDV�DUULED�GHEH�VHU
UHFWR� FRPR� PtQLPR� HQ� XQD� GLVWDQFLD� GH� ��� YHFHV� OD� DQFKXUD�� /D� GLIHUHQFLD� GH
DOWXUDV�GHEH�PHGLUVH�HQ�XQ�SXQWR�DJXDV� DUULED� OR� VXILFLHQWHPHQWH� DOHMDGR� FRPR
SDUD� QR� VHU� LQIOXLGR� SRU� OD� FXUYD� GH� EDMDGD� GH� OD� VXSHUILFLH� GHO� DJXD� \� HV
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FRQYHQLHQWH� LQFOXVR� XWLOL]DU� XQ� SR]R� GH� SURWHFFLyQ� �WXEHUtD� GH� GLiPHWUR
OLJHUDPHQWH� PD\RU� TXH� HO� IORWDGRU�� SDUD� HO� IORWDGRU� GHO� LQVWUXPHQWR� GH� PHGLGD�
FDVR�GH�XWLOL]DU�HVWH�VLVWHPD�
/RV�YHUWHGHURV�PiV�XWLOL]DGRV�VRQ�ORV�VLJXLHQWHV�WLSRV�
x 5HFWDQJXODU� FRQ� FRQWUDFFLyQ� ODWHUDO�� VLPSOH� \� IiFLO� GH� FRQVWUXLU� \� HO� PiV

HFRQyPLFR��(V�DSWR�SDUD� OD�PHGLGD�GH� FDXGDOHV�GH�� �� ���P��K� D��� ±� ����
P��K�

x 7ULDQJXODU�R�HQ�9��TXH�FRQVLVWH�HQ�XQD�SODFD�FRQ�FRUWH�HQ�9�GH�YpUWLFH�GLULJLGR
KDFLD� DEDMR� \� FRQ� FDGD� ODGR� LJXDOPHQWH� LQFOLQDGR� UHVSHFWR� D� OD� YHUWLFDO�� $
LJXDOGDG�GH� WDPDxR��VX�FDPSR�GH�PHGLGD�HV�PiV�DPSOLR�TXH�HO�GH� ORV�RWURV
YHUWHGHURV��(V�FDSD]�GH�PHGLU�FDXGDOHV�GHQWUR�GHO�LQWHUYDOR���±����P��K�D����±
�����P��K�

x &LSROOHWL� R� WUDSH]RLGDO� FRQ� OD� UDQXUD� HQ� IRUPD� GH� WUDSHFLR� LQYHUWLGR�� /D
SHQGLHQWH� GH� ORV� ODGRV� GHO� WUDSHFLR� FRUULJH� ODV� FRQWUDFFLRQHV� ODWHUDOHV� GHO
PDQWR�GH�DJXD�\�HO�FDXGDO�HV�SRU�OR�WDQWR�SURSRUFLRQDO�D�OD�DOWXUD�GH�OD�FUHVWD�
6X�FDPSR�GH�PHGLGD�HTXLYDOH�DO�GHO�YHUWHGHUR�UHFWDQJXODU�

x (O� YHUWHGHUR� 3DUVKDOO� R� 9HQWXUL� VH� HPSOHD� QRUPDOPHQWH� HQ� DTXHOODV
DSOLFDFLRQHV�HQ�ODV�TXH�XQ�YHUWHGHUR�QRUPDO�QR�HV�VLHPSUH�DGHFXDGR�WDO�FRPR
RFXUUH�FXDQGR�HO�OtTXLGR�WUDQVSRUWD�VyOLGRV�R�VHGLPHQWRV�HQ�FDQWLGDG�H[FHVLYD�
R� ELHQ� FXDQGR� QR� H[LVWH� DOWXUD� GH� SUHVLyQ� VXILFLHQWH�� R� ELHQ� FXDQGR� QR� HV
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SRVLEOH�FRQVWUXLU�XQ�WUDPR�UHFWR�GH�ORQJLWXG�VXILFLHQWH��XQ�PtQLPR�GH����YHFHV
OD�DQFKXUD�GHO�FDQDO���3XHGH�XWLOL]DUVH�SDUD�FDXGDOHV�VXSHULRUHV�D�� ±����P��K�

)LJXUD�����9HUWHGHURV�

7UDSH]RLGDO�� 5HFWDQJXODU���� 7ULDQJXODU
8Q�LQVWUXPHQWR�GH�IORWDGRU��R�ELHQ�GH�EXUEXMHR��PLGH�OD�GLIHUHQFLD�GH�DOWXUDV�GDGD
\� SXHGH� LQGLFDU�� UHJXODU� \� UHJLVWUDU� GLUHFWDPHQWH� HO� FDXGDO� R� ELHQ� WUDQVPLWLUOR� D
GLVWDQFLD�FRQ�XQ�WUDQVPLVRU�

&DXGDOLPHWUR�GH�7XUELQD� &RQVLVWH�HQ� XQ� URWRU� TXH� JLUD� DO� SDVR�GHO� IOXLGR� FRQ
XQD�YHORFLGDG�GLUHFWDPHQWH�SURSRUFLRQDO�DO�FDXGDO��/D�YHORFLGDG�GHO� IOXLGR�HMHUFH
XQD�IXHU]D�GH�DUUDVWUH�HQ�HO�URWRU��OD�GLIHUHQFLD�GH�SUHVLRQHV�GHELGD�DO�FDPELR�GH
iUHD�HQWUH�HO�URWRU�\�HO�FRQR�SRVWHULRU�HMHUFH�XQD�IXHU]D�LJXDO�\�RSXHVWD��'H�HVWH
PRGR�HO�URWRU�HVWi�HTXLOLEUDGR�KLGURGLQiPLFDPHQWH�\�JLUD�HQWUH�ORV�FRQRV�DQWHULRU�\
SRVWHULRU�VLQ�QHFHVLGDG�GH�XWLOL]DU�URGDPLHQWRV�D[LDOHV�HYLWDQGR�DVt�XQ�UR]DPLHQWR
TXH�QHFHVDULDPHQWH�VH�SURGXFLUtD�
([LVWHQ�GRV�WLSRV�GH�FRQYHUWLGRUHV�SDUD�FDSWDU�OD�YHORFLGDG�GH�OD�WXUELQD��(Q�HO�GH
UHOXFWDQFLD�OD�YHORFLGDG�YLHQH�GHWHUPLQDGD�SRU�HO�SDVR�GH�ODV�SDODV�LQGLYLGXDOHV�GH
OD�WXUELQD�D�WUDYpV�GHO�FDPSR�PDJQpWLFR�FUHDGR�SRU�XQ�LPiQ�SHUPDQHQWH�PRQWDGR
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HQ�XQD�ERELQD�FDSWDGRUD�H[WHULRU��(O�SDVR�GH�FDGD�SDOD�YDUtD�YDULD� OD�UHOXFWDQFLD
GHO� FLUFXLWR� PDJQpWLFR�� (VWD� YDULDFLyQ� FDPELD� HO� IOXMR� LQGXFLHQGR� HQ� OD� ERELQD
FDSWDGRUD� XQD� FRUULHQWH� DOWHUQD� TXH�� SRU� OR� WDQWR� HV� SURSRUFLRQDO� DO� JLUR� GH� OD
WXUELQD�
(Q� HO� WXER� LQGXFWLYR� HO� URWRU� OOHYD� LQFRUSRUDGR� XQ� LPiQ� SHUPDQHQWH� \� HO� FDPSR
PDJQpWLFR� JLUDWRULR� TXH� VH� RULJLQD� LQGXFH� XQD� FRUULHQWH� DOWHUQD� HQ� XQD� ERELQD
FDSWDGRUD�H[WHULRU�
(Q�DPERV�FDVRV�� OD� IUHFXHQFLD�TXH�JHQHUD�HO� URWRU�GH� WXUELQD�HV�SURSRUFLRQDO�DO
FDXGDO�VLHQGR�GHO�RUGHQ�GH�����D������FLFORV�SRU�VHJXQGR�SDUD�HO�FDXGDO�Pi[LPR�
3RU�HMHPSOR��VL�XQ�URWRU�GH�VHLV�SDODV�JLUD�D�����UHYROXFLRQHV�SRU�VHJXQGR��JHQHUD
���� LPSXOVRV� SRU� VHJXQGR�� (O� Q~PHUR� GH� LPSXOVRV� SRU� XQLGDG� GH� FDXGDO� HV
FRQVWDQWH��/D�WXUELQD�HVWi�OLPLWDGD�SRU�OD�YLVFRVLGDG�GHO�IOXLGR�
/D� SUHFLVLyQ� HV� PX\� HOHYDGD�� GHO� RUGHQ� GHO� ������ /D� Pi[LPD� SUHFLVLyQ� VH
FRQVLJXH�FRQ�XQ�UpJLPHQ�ODPLQDU�LQVWDODQGR�HO�LQVWUXPHQWR�HQ�XQD�WXEHUtD�UHFWD�GH
ORQJLWXGHV� PtQLPDV� ��� GLiPHWURV� DJXDV� DUULED� \� �� GLiPHWURV� DJXDV� DEDMR�� (O
LQVWUXPHQWR�HV�DGHFXDGR�SDUD�PHGLGD�GH�FDXGDOHV�GH�OtTXLGRV�OLPSLRV�R�ILOWUDGRV�
'HEH� LQVWDODUVH� GH� WDO�PRGR� TXH� QR� VH� YDFtH� FXDQGR� FHVD� HO� FDXGDO� \D� TXH� HO
FKRTXH�GHO�DJXD�D�DOWD�YHORFLGDG�FRQWUD�HO�PHGLGRU�YDFtR� OR�GDxDUtD�VHULDPHQWH�
/D� VREUHYHORFLGDG� SRU� H[FHVR� GH� FDXGDO� SXHGH� VHU� WDPELpQ� SHUMXGLFLDO� SDUD� HO
LQVWUXPHQWR��/D�IUHFXHQFLD�JHQHUDGD�SRU�HO�PHGLGRU�GH� WXUELQD�VH� WUDQVPLWH�D�XQ
FRQYHUWLGRU�LQGLFDGRU�R�WRWDOL]DGRU�
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&DXGDOLPHWUR� 8OWUDVyQLFR� 0LGHQ� HO� FDXGDO� SRU� GLIHUHQFLD� GH� YHORFLGDGHV� GHO
VRQLGR� DO� SURSDJDUVH� pVWH� HQ� HO� VHQWLGR� GHO� IOXMR� \� HQ� HO� VHQWLGR� FRQWUDULR�� /RV
VHQVRUHV�HVWiQ�VLWXDGRV�HQ�XQD�WXEHUtD�GH�OD�TXH�VH�FRQRFHQ�HO�iUHD�\�HO�SHUILO�GH
YHORFLGDGHV��/RV�SULQFLSLRV�GH�IXQFLRQDPLHQWR�GH�HVWRV�LQVWUXPHQWRV�VRQ�YDULDGRV�
FRPR�
x 'HVYLDFLyQ� GH� KD]� GH� VRQLGR� HPLWLGR� SRU� XQ� WUDQVPLVRU� SHUSHQGLFXODU� D� OD

WXEHUtD��HO�FXDO�VH�XWLOL]D�SDUD�OtTXLGRV�OLPSLRV�
x 0pWRGR�'RSSOHU��6H�SUR\HFWDQ�RQGDV�VyQLFDV�D�OR�ODUJR�GHO�IOXMR�GHO�IOXLGR�\�VH

PLGH� HO� FRUULPLHQWR� GH� IUHFXHQFLD� TXH� H[SHULPHQWD� OD� VHxDO� GH� UHWRUQR� DO
UHIOHMDUVH� HO� VRQLGR� HQ� SDUWtFXODV� FRQWHQLGDV� HQ� HO� IOXLGR�� (O� PpWRGR� YLHQH
OLPLWDGR� SRU� OD� QHFHVLGDG� GH� OD� SUHVHQFLD� GH� SDUWtFXODV�� SHUR� SHUPLWH� PHGLU
DOJXQRV�FDXGDOHV�GH� IOXLGRV�GLItFLOHV� WDOHV�FRPR�PH]FODV�JDV�OtTXLGR�� IDQJRV�
HWF�

)LJXUD�����0HGLGRU�8OWUDVyQLFR�
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(Q� WRGRV� HVWRV� VLVWHPDV�� VH� XWLOL]DQ� WUDQVGXFWRUHV� SLH]RHOpFWULFRV� WDQWR� SDUD� OD
HPLVLyQ�FRPR�SDUD�OD�UHFHSFLyQ�GH�ODV�RQGDV�XOWUDVyQLFDV�
/RV�WUDQVGXFWRUHV�VyQLFRV�WLHQHQ�XQD�SUHFLVLyQ�GH����\�XQ�LQWHUYDOR�GH�PHGLGD�GH
FDXGDOHV� GH� ��� D� �� FRQ� XQD� HVFDOD� OLQHDO�� 6RQ� DGHFXDGRV� HQ� OD� PHGLGD� GH� OD
PD\RU�SDUWH�GH� OtTXLGRV��HQ�SDUWLFXODU� HQ� ORV� OtTXLGRV� FRQ� VyOLGRV� HQ� VXVSHQVLyQ
FRQ�OD�VDOYHGDG�GH�TXH�ODV�SDUWtFXODV�R�ODV�EXUEXMDV�GH�DLUH�TXH�SXHGD�FRQWHQHU�HO
OtTXLGR�QR�GHEHQ�FRPSDUDUVH�HQ�WDPDxR�FRQ�OD�ORQJLWXG�GH�OD�RQGD�DF~VWLFD��6RQ
VHQVLEOHV�D�ORV�FDPELRV�GH�GHQVLGDG�GHO�OtTXLGR�TXH�YDUtDQ�OD�YHORFLGDG�GHO�VRQLGR
�SRU� HMHPSOR�� OD� YHORFLGDG� HQ� HO� VHQR� GHO� DJXD� YDUtD� ����� SRU� FDGD� JUDGR
FHQWtJUDGR��

'(�)8(5=$

3ODFD�GH�LPSDFWR� &RQVLVWH�HQ�XQD�SODFD�LQVWDODGD�GLUHFWDPHQWH�HQ�HO�FHQWUR�GH
OD�WXEHUtD�\�VRPHWLGD�DO�HPSXMH�GHO�IOXLGR�
/D�IXHU]D�RULJLQDGD�HV�SURSRUFLRQDO�D�OD�HQHUJtD�FLQpWLFD�GHO�IOXLGR�\�GHSHQGH�GHO
iUHD�DQXODU�HQWUH�ODV�SDUHGHV�GH�OD�WXEHUtD�\�OD�SODFD��/D�SODFD�HVWi�FRQHFWDGD�D
XQ�WUDQVGXFWRU�HOpFWULFR�GH�JDOJDV�H[WHQVRPpWULFDV��/DV�JDOJDV�IRUPDQ�SDUWH�GH�XQ
SXHQWH�GH�:KHDWVWRQH�GH�WDO�PRGR�TXH�OD�YDULDFLyQ�GH�UHVLVWHQFLD�HV�XQD�IXQFLyQ
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GHO�FDXGDO��(O�FDXGDO�HV�SURSRUFLRQDO�D� OD� UDt]�FXDGUDGD�GH� OD� IXHU]D�GH� LPSDFWR
GHO�IOXLGR�VREUH�OD�SODFD�\�SRU�OR�WDQWR��D�OD�UDt]�FXDGUDGD�GH�OD�VHxDO�WUDQVPLWLGD�
/D�SUHFLVLyQ�HQ�OD�PHGLGD�HV�GH�����(O�LQVWUXPHQWR�SHUPLWH�HO�SDVR�GH�IOXLGRV�FRQ
SHTXHxDV�FDQWLGDGHV�GH�VyOLGRV�HQ�VXVSHQVLyQ�\�SXHGH�PHGLU�FDXGDOHV�TXH�YDQ
GH�XQ�PtQLPR�GH�����O�PLQ�KDVWD��������O�PLQ�

'(�7(16,Ï1�,1'8&,'$

&DXGDOLPHWUR�PDJQpWLFR� (O� SULQFLSLR� GH� IXQFLRQDPLHQWR� VH� EDVD� HQ� OD� /H\� GH
LQGXFFLyQ� HOHFWURPDJQpWLFD� GH� )DUDGD\�� 8Q� FDPSR� PDJQpWLFR� SHUSHQGLFXODU� DO
FDXGDO�GH�PHGLFLyQ�FUHD�XQD�H[FLWDFLyQ�HQ� GRV� ERELQDV� XELFDGDV� SDUDOHODPHQWH
SRU� IXHUD�GH� OD�FDxHUtD��$O�SDVDU�HO� IOXMR�SRU�HO� FDPSR�PDJQpWLFR�FUHDGR�SRU� ODV
ERELQDV��VH�LQGXFH�XQD�I�H�P��OD�FXDO�HV�SURSRUFLRQDO�D�OD�YHORFLGDG�GHO�IOXMR�\�SRU
FRQVLJXLHQWH�DO�FDXGDO�



��

)LJXUD�����&DXGDOLPHWUR�PDJQpWLFR�

(Q� HO� FDXGDOLPHWUR�PDJQpWLFR� HO� FRQGXFWRU� HV� HO� OtTXLGR� \� OD� I�H�P�� HV� OD� VHxDO
JHQHUDGD�� HVWD� VHxDO� HV� FDSWDGD� SRU� GRV� HOHFWURGRV� UDVDQWHV� FRQ� OD� VXSHUILFLH
LQWHULRU�GHO�WXER�\�GLDPHWUDOPHQWH�RSXHVWRV�
/D�FRQGXFWLYLGDG�GHO�IOXLGR�HV�OD�~QLFD�FDUDFWHUtVWLFD�SURSLD�GHO�OtTXLGR�TXH�SXHGH
OLPLWDU�HO�HPSOHR�GHO�FDXGDOLPHWUR�PDJQpWLFR��(O�VLVWHPD�HOHFWUyQLFR�XWLOL]DGR�HQ�HO
HOHPHQWR� \� HQ� HO� UHFHSWRU� SHUPLWH� PHGLU� FDXGDOHV� GH� OtTXLGRV� TXH� WHQJDQ� XQD
FRQGXFWLYLGDG� VXSHULRU� D� � PLFUR� RPKLRV�FP�� 1R� REVWDQWH�� HQ� FDVRV� HVSHFLDOHV
SXHGH� WUDEDMDUVH� FRQ� YDORUHV� PHQRUHV�� DxDGLHQGR� DO� FLUFXLWR� GH� PHGLGD� XQ
SUHDPSOLILFDGRU� DGLFLRQDO� �DFRQGLFLRQDGRU� GH� VHxDO��� DOFDQ]iQGRVH� XQD
FRQGXFWLYLGDG�PtQLPD�GH���PLFUR�RPKLRV�FP��&RQ�HOHFWURGRV�SODQRV��VLQ�FRQWDFWR
FRQ� HO� OtTXLGR�� DLVODGRV� GHQWUR� GH� ODV� FDSDV� GHO� PDWHULDO� GHO� UHYHVWLPLHQWR� \
DFRSODGRV�FDSDFLWLYDPHQWH�FRQ�HO�SURFHVR��HV�SRVLEOH�PHGLU�FDXGDOHV�GH�OtTXLGRV
FRQ�FRQGXFWLYLGDGHV�WDQ�EDMDV�FRPR������PLFUR�RPKLRV�FP�
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&DUDFWHUtVWLFDV�GH�ORV�FDXGDOLPHWURV�PDJQpWLFRV�
x 6H�XWLOL]DQ�SDUD�FXDOTXLHU�IOXLGR�TXH�VHD�FRQGXFWRU
x 6H�XWLOL]D�SDUD�IOXLGRV�HVSHVRV�\�FRQWDPLQDGRV
x 6X�PHGLFLyQ�HV�OLQHDO
x 1R�QHFHVLWD�UHVWULFFLRQHV�HQ�OD�OtQHD
x 1R�WLHQH�SDUWHV�PyYLOHV
x 1R�VH�QHFHVLWDQ�FDxHUtDV�UHFWDV�DJXDV�DUULED�R�DJXDV�DEDMR
x 1R�VH�QHFHVLWD�XQ�OLPLWH�GH�SUHVLyQ�HQ�OD�OtQHD
x (O� UDQJR� GH� PHGLFLyQ� VH� SXHGH� FDPELDU� HQ� HO� WUDQVPLVRU� DFRSODGR� DO

FDXGDOLPHWUR
x 0LGH�FDXGDO�HQ�DPERV�VHQWLGRV
x 0LGH�GLIHUHQWHV�WLSRV�GH�OtTXLGRV�VLQ�QHFHVLGDG�GH�YROYHU�D�FDOLEUDU�SDUD�FDGD

FDVR
x 6H�SXHGH�PRQWDU�FDVL�HQ�FXDOTXLHU�SRVLFLyQ
x (O�FRVWR�GH�LQVWDODFLyQ�HV�UHODWLYDPHQWH�EDMR
x (V�UHVLVWHQWH�D�OD�FRUURVLyQ



��
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/RV� FDXGDOLPHWURV� GH� GHVSOD]DPLHQWR� SRVLWLYR� PLGHQ� HO� FDXGDO� HQ� YROXPHQ
FRQWDQGR�R�LQWHJUDQGR�YRO~PHQHV�VHSDUDGRV�GHO�OtTXLGR��/DV�SDUWHV�PHFiQLFDV�GHO
LQVWUXPHQWR� VH� PXHYHQ� DSURYHFKDQGR� OD� HQHUJtD� GHO� IOXLGR� \� GDQ� OXJDU� D� XQD
SpUGLGD�GH�FDUJD��/D�SUHVLyQ�GHSHQGH�GH�ORV�KXHOJRV�HQWUH�ODV�SDUWHV�PyYLOHV�\�ODV
ILMDV�\�DXPHQWD�FRQ�OD�FDOLGDG�GH�OD�PHFDQL]DFLyQ�\�FRQ�HO�WDPDxR�GHO�LQVWUXPHQWR�
([LVWHQ�FLQFR�WLSRV�EiVLFRV�GH�FDXGDOLPHWURV�GH�GHVSOD]DPLHQWR�SRVLWLYR�
x 'LVFR�RVFLODQWH
x 3LVWyQ�RVFLODQWH
x 3LVWyQ�DOWHUQDWLYR
x 5RWDWLYRV
x 'H�SDUHGHV�GHIRUPDEOHV
&DXGDOLPHWUR� GH� SLVWyQ� RVFLODQWH� (O� LQVWUXPHQWR� GLVSRQH� GH� XQD� FiPDUD
FLUFXODU�FRQ�XQ�GLVFR�SODQR�PyYLO�GRWDGR�GH�XQD�UDQXUD�HQ�OD�TXH�HVWi�LQWHUFDODGD
XQD�SODFD�ILMD��(VWD�SODFD�VHSDUD�OD�HQWUDGD�GH�OD�VDOLGD�H�LPSLGH�HO�JLUR�GHO�GLVFR
GXUDQWH�HO�SDVR�GHO�IOXLGR��/D�FDUD�EDMD�GHO�GLVFR�HVWi�VLHPSUH�HQ�FRQWDFWR�FRQ�OD
SDUWH� LQIHULRU� GH� OD� FiPDUD� HQ� HO� ODGR� RSXHVWR�� 'H� HVWH� PRGR� OD� FiPDUD� HVWi
GLYLGLGD�HQ�FRPSDUWLPHQWRV�VHSDUDGRV�GH�YROXPHQ�FRQRFLGR�
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&XDQGR� SDVD� HO� IOXLGR�� HO� GLVFR� WRPD� XQ� PRYLPLHQWR� SDUHFLGR� DO� GH� XQ� WURPSR
FDtGR� GH� PRGR� TXH� FDGD� SXQWR� GH� VX� FLUFXQIHUHQFLD� H[WHULRU� VXEH� \� EDMD
DOWHUQDWLYDPHQWH�HVWDEOHFLHQGR�FRQWDFWR�FRQ� ODV�SDUHGHV�GH� OD�FiPDUD�GHVGH�VX
SDUWH�LQIHULRU��(VWH�PRYLPLHQWR�GH�EDODQFHR�VH�WUDQVPLWH�PHGLDQWH�HO�HMH�GHO�GLVFR
H�XQ�WUHQ�GH�HQJUDQDMHV��(O�SDU�GLVSRQLEOH�HV�SHTXHxR��OR�TXH�SRQH�XQ�OtPLWH�HQ�OD
XWLOL]DFLyQ� GH� DFFHVRULRV� PHFiQLFRV�� (PSOHDGR� RULJLQDOPHQWH� HQ� DSOLFDFLRQHV
GRPpVWLFDV� SDUD� DJXD�� VH� XWLOL]D� LQGXVWULDOPHQWH� HQ� OD�PHGLFLyQ� GH� FDXGDOHV� GH
DJXD�IUtD��DJXD�FDOLHQWH��DFHLWHV�\�OtTXLGRV�DOLPHQWLFLRV��/D�SUHFLVLyQ�HV�GH���± ����
(O�FDXGDO�Pi[LPR�HV�GH�����O�PLQ�\�VH�IDEULFD�SDUD�SHTXHxRV�WDPDxRV�GH�WXEHUtD�

&DXGDOLPHWUR� GH� SLVWyQ� RVFLODQWH� 6H� FRPSRQH� GH� XQD� FiPDUD� GH� PHGLGD
FLOtQGULFD� FRQ�XQD�SODFD�GLYLVRUD�TXH�VHSDUD� ORV�RULILFLRV� GH� HQWUDGD�\� VDOLGD��/D
~QLFD�SDUWH�PyYLO�HV�XQ�SLVWyQ�FLOtQGULFR�TXH�RVFLOD�VXDYHPHQWH�HQ�XQ�PRYLPLHQWR
FLUFXODU�HQWUH�ODV�GRV�FDUDV�SODQDV�GH�OD�FiPDUD��\�TXH�HVWi�SURYLVWR�GH�XQD�UDQXUD
TXH�GHVOL]D�HQ�OD�SODFD�GLYLVRUD�ILMD�TXH�KDFH�GH�JXtD�GHO�PRYLPLHQWR�RVFLODQWH��(O
HMH� GHO� SLVWyQ� DO� JLUDU�� WUDQVPLWH� VX�PRYLPLHQWR� D� XQ� WUHQ� GH� HQJUDQDMHV� \� D� XQ
FRQWDGRU��(O�SDU�GLVSRQLEOH�HV�HOHYDGR�GH�PRGR�TXH�HO�LQVWUXPHQWR�SXHGH�DFFLRQDU
ORV�DFFHVRULRV�PHFiQLFRV�TXH�VHDQ�QHFHVDULRV�
/D�SUHFLVLyQ�QRUPDO�HV�GH�����SXGLpQGRVH�OOHJDU�D�������FRQ�SLVWyQ�PHWiOLFR�\����
��FRQ�SLVWyQ�VLQWpWLFR��GHQWUR�GH�XQ�PDUJHQ�GH�FDXGDO�GH�������
6H�IDEULFDQ�SDUD�WDPDxRV�GH�WXEHUtD�KDVWD��´�FRQ�FDXGDOHV�Pi[LPRV�GH�����O�PLQ�
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6H� DSOLFDQ� HQ� OD� PHGLFLyQ� GH� FDXGDOHV� GH� DJXD� \� GH� OtTXLGRV� YLVFRVRV� R
FRUURVLYRV�

&DXGDOLPHWUR� GH� SLVWyQ� DOWHUQDWLYR� (V� HO� PiV� DQWLJXR� GH� ORV� PHGLGRUHV� GH
GHVSOD]DPLHQWR�SRVLWLYR��(O� LQVWUXPHQWR�VH� IDEULFD�HQ�PXFKDV� IRUPDV��GH� YDULRV
SLVWRQHV�� SLVWRQHV� GH� GREOH� DFFLyQ�� YiOYXODV� URWDWLYDV�� YiOYXODV� GHVOL]DQWHV
KRUL]RQWDOHV�� (VWRV� LQVWUXPHQWRV� VH� KDQ� HPSOHDGR� PXFKR� HQ� OD� LQGXVWULD
SHWURTXtPLFD�\�SXHGHQ�DOFDQ]DU�XQD�SUHFLVLyQ�GHO�RUGHQ�GH�������
6X� FDSDFLGDG� HV� SHTXHxD� FRPSDUDGD� FRQ� ORV� WDPDxRV� GH� RWURV�PHGLGRUHV�� 6X
FRVWR�LQLFLDO�HV�DOWR��GDQ�XQD�SpUGLGD�GH�FDUJD�DOWD�\�VRQ�GLItFLOHV�GH�UHSDUDU�

&DXGDOLPHWUR� URWDWLYR� (VWH� LQVWUXPHQWR� WLHQH� YiOYXODV� URWDWLYDV� TXH� JLUDQ
H[FpQWULFDPHQWH�UR]DQGR�FRQ�ODV�SDUHGHV�GH�XQD�FiPDUD�FLUFXODU�\�WUDQVSRUWDQ�HO
OtTXLGR�HQ� IRUPD� LQFUHPHQWDO�GH� OD�HQWUDGD�D� OD�VDOLGD��6H�HPSOHDQ�PXFKR�HQ� OD
LQGXVWULD�SHWURTXtPLFD�SDUD� OD�PHGLGD�GH�FUXGRV�\�GH�JDVROLQD�FRQ� LQWHUYDORV�GH
PHGLGD� TXH� YDQ� GH� XQRV� SRFRV� /WV�PLQ� GH� OtTXLGRV� OLPSLRV� GH� EDMD� YLVFRVLGDG
KDVWD��������/WV�PLQ�GH�FUXGRV�YLVFRVRV�
+D\� YDULRV� WLSRV� GH� PHGLGRUHV� URWDWLYRV�� VLHQGR� ORV� PiV� HPSOHDGRV�� ORV
FLFORLGDOHV��ORV�GH�GRV�URWRUHV��ELUURWRU��\�ORV�RYDOHV�
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)LJXUD�����&DXGDOLPHWUR�&LFORLGDO�

)LJXUD�����&DXGDOLPHWUR�2YDO�

&DXGDOLPHWUR� GH� SDUHGHV� GHIRUPDEOHV� 7DPELpQ� OODPDGR� GH� PHPEUDQD� R� GH
IXHOOH��HVWi�IRUPDGR�SRU�XQD�HQYROWXUD�D�SUHVLyQ�FRQ�RULILFLRV�GH�HQWUDGD�\�VDOLGD
TXH�FRQWLHQH�HO�JUXSR�PHGLGRU�IRUPDGR�SRU�FXDWUR�FiPDUDV�GH�PHGLFLyQ�
&DXGDOLPHWUR� GH� 7RUEHOOLQR� \� 9yUWH[� (O�PHGLGRU� GH� FDXGDO� SRU� WRUEHOOLQR� VH
EDVD�HQ� OD�GHWHUPLQDFLyQ�GH� OD�IUHFXHQFLD�GHO� WRUEHOOLQR�SURGXFLGR�SRU�XQD�KpOLFH
HVWiWLFD�VLWXDGD�GHQWUR�GH� OD� WXEHUtD�SRU�GRQGH�SDVD�HO� IOXLGR� �OtTXLGR�R�JDV���/D
IUHFXHQFLD�GHO�WRUEHOOLQR�HV�SURSRUFLRQDO�D�OD�YHORFLGDG�GHO�IOXLGR�
/D� GHWHFFLyQ� GH� OD� IUHFXHQFLD� VH� ORJUD� FRQ� VHQVRUHV� GH� SUHVLyQ� GH� FULVWDOHV
SLH]RHOpFWULFRV�TXH�GHWHFWDQ�ORV�SLFRV�GH�SUHVLyQ�HQ�HO�ODGR�FRQWUDULR�GHO�WRUEHOOLQR�
R� FRQ� XQD� WHUPLVWDQFLD� GH� PX\� EDMD� LQHUFLD� WpUPLFD� TXH� VLJXH� ORV� HIHFWRV� GH
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UHIULJHUDFLyQ�GHO� WRUEHOOLQR�JHQHUDGR�HQ�HO�JDV��R�ELHQ�PHGLDQWH�XQ�FRQGHQVDGRU
GH�FDSDFLGDG�YDULDEOH��IXQFLyQ�GH�OD�GHIRUPDFLyQ�GH�XQ�GLDIUDJPD��SODFD��DQWH�ODV
RQGDV� GH� SUHVLyQ� GHO� WRUEHOOLQR� R� ELHQ� PHGLDQWH� OD� DSOLFDFLyQ� GH� XQ� KD]� GH
XOWUDVRQLGRV� SHUSHQGLFXODUPHQWH� DO� WRUEHOOLQR��PLGLHQGR� HO� WLHPSR� GH� WUiQVLWR� GHO
KD]�GHVGH�HO�WUDQVPLVRU�DO�UHFHSWRU�
/RV�WUDQVGXFWRUHV�GH�WRUEHOOLQR�VRQ�DGHFXDGRV�HQ�OD�PHGLGD�GH�FDXGDOHV�GH�JDVHV
\�GH�OtTXLGRV�\�VX�LQWHUYDOR�GH�PHGLGD�HQWUH�HO�YDORU�Pi[LPR�\�HO�PtQLPR�HV�GH���
D� ���'HEHQ� LQVWDODUVH� HQ� WXEHUtD� UHFWD� FRQ� ORQJLWXGHV�PtQLPDV� GH� �� GLiPHWURV
DJXDV� DUULED� \� GH� � GLiPHWURV� DJXDV� DEDMR�� (O� PHGLGRU� GHEH� LQVWDODUVH
SHUIHFWDPHQWH� DOLQHDGR� FRQ� OD� WXEHUtD� SDUD� DVHJXUDU� OD� IRUPDFLyQ� FRUUHFWD� GH
WRUEHOOLQRV�
/D� SUHFLVLyQ� GHO� LQVWUXPHQWR� HV� GH� ������ GHO� FDXGDO� LQVWDQWiQHR�� SRU� OR� FXDO� HO
HUURU�HQ�WDQWR�SRU�FLHQWR�GH�OD�HVFDOD�VH�KDFH�PD\RU�FXDQWR�PiV�EDMR�HV�HO�FDXGDO�
/RV� LQVWUXPHQWRV� GH� YyUWH[� VRQ� SDUHFLGRV� DO� GH� WRUEHOOLQR�� H[FHSWR� TXH� HVWiQ
EDVDGRV� HQ� HO� HIHFWR� 9RQ� .DUPDQ� GRQGH� XQ� FXHUSR� HQ� IRUPD� GH� FRQR� JHQHUD
DOWHUQDWLYDPHQWH� YyUWLFHV� �iUHDV� GH� EDMD� SUHVLyQ� H� LQHVWDELOLGDG�� GHVIDVDGRV� HQ
������FX\D�IUHFXHQFLD�HV�GLUHFWDPHQWH�SURSRUFLRQDO�D�OD�YHORFLGDG��\�SRU�OR�WDQWR��DO
FDXGDO��/D�SUHFLVLyQ�HV�GH�� ��
&DXGDOLPHWUR�RVFLODQWH� &RQVLVWH�HQ�XQ�SHTXHxR�RULILFLR�VLWXDGR�HQ�HO�FXHUSR�GHO
PHGLGRU�� TXH� JHQHUD� XQD� SUHVLyQ� GLIHUHQFLDO� \� SURYRFD� HO� SDVR� GHO� IOXLGR� SRU� HO
iUHD�GH�PHGLGD��eVWD�FRQWLHQH�XQD�YiOYXOD�RVFLODQWH�TXH�SHUWXUED�OD�FLUFXODFLyQ�GHO
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IOXLGR��$�PHGLGD�TXH�HVWH�IOXMR�WXUEXOHQWR�SDVD�D�WUDYpV�GH�OD�DEHUWXUD�VH�FUHD�XQD
]RQD�GH�EDMD�SUHVLyQ�GHWUiV�GH�OD�YiOYXOD��FRQ�OR�TXH�pVWD�RVFLOD�D�XQD�IUHFXHQFLD
GLUHFWDPHQWH� SURSRUFLRQDO� DO� FDXGDO�� 8Q� WUDQVGXFWRU� GH� LPSXOVRV� FDSWD� ODV
RVFLODFLRQHV�GH�OD�YiOYXOD�H�LQGLFD�HO�FDXGDO�
(O� FDXGDOLPHWUR�RVFLODQWH�HV�DGHFXDGR�HQ� OD�PHGLGD�GH�FDXGDOHV�GH� IOXLGRV� FRQ
SDUWtFXODV� HQ� VXVSHQVLyQ�� \� HQ� ODV�PH]FODV� GH� OtTXLGRV� \� JDVHV� SURYRFDGDV�SRU
YDSRUL]DFLRQHV� LPSUHYLVWDV� GHO� OtTXLGR� DO� EDMDU� OD� SUHVLyQ�� 6X� SUHFLVLyQ� HV� GHO
RUGHQ�GHO�������
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6L�ELHQ�HQ�OD�LQGXVWULD�VH�XWLOL]DQ�QRUPDOPHQWH�PHGLGRUHV�YROXPpWULFRV�GH�FDXGDO�
FRQ� HO� FDXGDO� GHWHUPLQDGR� HQ� ODV� FRQGLFLRQHV� GH� VHUYLFLR�� R� ELHQ� FRPSHQVDGR
VHJ~Q� OD� SUHVLyQ�� OD� WHPSHUDWXUD� R� OD� GHQVLGDG� WDO� FRPR� VH� KD� HVWXGLDGR
DQWHULRUPHQWH�� HQ� RFDVLRQHV� LQWHUHVD� DSURYHFKDU� FDUDFWHUtVWLFDV� PHGLEOHV� GH� OD
PDVD��(Q�HVWH�FDVR�H[LVWHQ�GRV�WLSRV�EiVLFRV��ORV� LQVWUXPHQWRV�WpUPLFRV�\�ORV�GH
&RULROLV�
&DXGDOLPHWUR�WpUPLFR� 6H�EDVDQ�FRP~QPHQWH�HQ�GRV�SULQFLSLRV�ItVLFRV�
D��/D�HOHYDFLyQ�GH�WHPSHUDWXUD�GHO�IOXLGR�HQ�VX�SDVR�SRU�XQ�FXHUSR�FDOLHQWH��\
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E��/D�SpUGLGD�GH�FDORU�H[SHULPHQWDGD�SRU�XQ�FXHUSR�FDOLHQWH�LQPHUVR�HQ�HO�IOXLGR�
'H� ORV� GRV� SULQFLSLRV�� HO� PiV� XWLOL]DGR� LQGXVWULDOPHQWH� HV� HO� SULPHUR� GHELHQGR
VHxDODU�TXH�HO�SULPHU� LQVWUXPHQWR�GH�HVWD�FODVH� IXH�SUR\HFWDGR�SRU�7KRPDV� �HQ
����� SDUD� PHGLU� HO� FDXGDO� PDVD� GH� JDV� HQ� XQD� WREHUD�� 3RU� HVWH� PRWLYR� HVWRV
DSDUDWRV�UHFLEHQ�WDPELpQ�HO�QRPEUH�GH�PHGLGRUHV�GH�FDXGDO�7KRPDV�
(O� FDXGDOLPHWUR� WpUPLFR� FRQVWD� GH� XQD� IXHQWH� HOpFWULFD� GH� DOLPHQWDFLyQ� GH
SUHFLVLyQ�TXH�SURSRUFLRQD�XQ�FDORU�FRQVWDQWH�DO�SXQWR�PHGLR�GHO� WXER�SRU�HO�FXDO
FLUFXOD� HO� FDXGDO�� (Q� SXQWRV� HTXLGLVWDQWHV� GH� OD� IXHQWH� GH� FDORU� VH� HQFXHQWUDQ
VRQGDV�GH�UHVLVWHQFLD�SDUD�PHGLU�OD�WHPSHUDWXUD��&XDQGR�HO�IOXLGR�HVWi�HQ�UHSRVR�
OD�WHPSHUDWXUD�HV�LGpQWLFD�HQ�ODV�GRV�VRQGDV��&XDQGR�HO�IOXLGR�FLUFXOD�� WUDQVSRUWD
XQD�FDQWLGDG�GH�FDORU�KDFLD�HO�VHJXQGR�HOHPHQWR��\�VH�SUHVHQWD�XQD�GLIHUHQFLD�GH
WHPSHUDWXUDV�TXH�YD�DXPHQWDQGR�SURJUHVLYDPHQWH�HQWUH�ODV�GRV�VRQGDV�D�PHGLGD
TXH�DXPHQWD�HO� FDXGDO��(VWD� GLIHUHQFLD�HV� SURSRUFLRQDO� D� OD�PDVD� TXH� FLUFXOD� D
WUDYpV�GHO�WXER�
(O�VLVWHPD�HVWi�FRQHFWDGR�D�XQ�SXHQWH�GH�:KHDWVWRQH�TXH�GHWHUPLQD�OD�GLIHUHQFLD
GH�WHPSHUDWXUDV�\�OD�DPSOLILFD�FRQ�XQD�VHxDO�GH�VDOLGD�GH�����9FF�HQ������RKPLRV
GH� LPSHGDQFLD�� (VWD� VHxDO� SXHGH� VHU� XWLOL]DGD� HQ� UHJLVWUDGRUHV�� LQGLFDGRUHV
GLJLWDOHV�\�FRQWURODGRUHV�TXH�SXHGHQ�HVWDU�VLWXDGRV�KDVWD�����P�GHO�LQVWUXPHQWR�
/D�SUHFLVLyQ�HV�GH����� \�VH�XWLOL]D�SDUD�FDXGDOHV�EDMRV�GH�JDV�TXH�YDQ�VHJ~Q�ORV
PRGHORV�GH������FP��PLQ�
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&DXGDOLPHWUR�GH�&RULROLV� 6H�EDVD�HQ� OD�JHQHUDFLyQ�GH� OD�IXHU]D�GH�&RULROLV�� OD
FXDO�HV�SURGXFLGD�SRU�OD�LQYHUVLyQ�GH�ODV�YHORFLGDGHV�OLQHDOHV�GHO�IOXLGR�PHGLDQWH�OD
GHVYLDFLyQ�GH�XQ�OD]R�HQ�IRUPD�GH�RPHJD��:��HQ�HVWDGR�GH�YLEUDFLyQ�FRQWURODGD��D
OD� IUHFXHQFLD� GH� UHVRQDQFLD� SDUD� UHGXFLU� OD� HQHUJtD� UHTXHULGD��� /D� YLEUDFLyQ� GHO
WXER�� SHUSHQGLFXODU� DO� VHQWLGR� GH� GHVSOD]DPLHQWR� GHO� IOXLGR�� FUHD� XQD� IXHU]D� GH
DFHOHUDFLyQ�HQ�OD�WXEHUtD�GH�HQWUDGD�GHO�IOXLGR�\�XQD�IXHU]D�GH�GHVDFHOHUDFLyQ�HQ
OD�VDOLGD��FRQ�OR�TXH�VH�JHQHUD�XQ�SDU�FX\R�VHQWLGR�YD�YDULDQGR�GH�DFXHUGR�FRQ�OD
YLEUDFLyQ�\�FRQ�HO�iQJXOR�GH�WRUVLyQ�GHO�WXER��TXH�HV�GLUHFWDPHQWH�SURSRUFLRQDO�D�OD
PDVD�LQVWDQWiQHD�GH�IOXLGR�FLUFXODQWH�
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(Q� OD� LQGXVWULD�� OD�PHGLFLyQ�GH�QLYHO�HV�PX\� LPSRUWDQWH�� WDQWR�GHVGH�HO�SXQWR�GH
YLVWD� GHO� IXQFLRQDPLHQWR� GHO� SURFHVR� FRPR� GH� OD� FRQVLGHUDFLyQ� GHO� EDODQFH
DGHFXDGR�GH�PDWHULDV�SULPDV�R�GH�SURGXFWRV�ILQDOHV�
/D�XWLOL]DFLyQ�GH� LQVWUXPHQWRV�HOHFWUyQLFRV�FRQ�PLFURSURFHVDGRU�HQ� OD�PHGLGD�GH
RWUDV� YDULDEOHV�� WDOHV� FRPR� OD� SUHVLyQ� \� OD� WHPSHUDWXUD�� SHUPLWH� DxDGLU
³LQWHOLJHQFLD´� HQ� OD� PHGLGD� GHO� QLYHO�� \� REWHQHU� SUHFLVLRQHV� GH� OHFWXUD� DOWDV�� GHO
RUGHQ�GHO��������HQ�HO� LQWHUYDOR�GH�PDWHULDV�SULPDV�R�ILQDOHV�R�HQ�WUDQVIRUPDFLyQ
HQ� ORV� WDQTXHV� GHO� SURFHVR�� (O� WUDQVPLVRU� GH� QLYHO� ³LQWHOLJHQWH´� KDFH� SRVLEOH� OD
LQWHUSUHWDFLyQ� GHO� QLYHO� UHDO� �SXHGH� HOLPLQDU� R� FRPSHQVDU� OD� LQIOXHQFLD� GH� OD
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HVSXPD�HQ�IORWDFLyQ�GHO�WDQTXH��HQ�OD�OHFWXUD���OD�HOLPLQDFLyQ�GH�ODV�IDOVDV�DODUPDV
�WDQTXHV�FRQ�RODV�HQ�OD�VXSHUILFLH�GHELGR�DO�DJLWDGRU�GH�SDOHWDV�HQ�PRYLPLHQWR���\
OD�IiFLO�FDOLEUDFLyQ�GHO�DSDUDWR�HQ�FXDOTXLHU�SXQWR�GH�OD�OtQHD�GH�WUDQVPLVLyQ�
(O�WUDQVPLVRU�R�YDULRV�WUDQVPLVRUHV�SXHGHQ�FRQHFWDUVH��D�WUDYpV�GH�XQD�FRQH[LyQ
56������ D� XQ� RUGHQDGRU� SHUVRQDO�� TXH� FRQ� HO� VRIWZDUH� DGHFXDGR�� HV� FDSD]� GH
FRQILJXUDU�WUDQVPLVRUHV�LQWHOLJHQWHV�
/RV�LQVWUXPHQWRV�GH�QLYHO�SXHGHQ�GLYLGLUVH�HQ�PHGLGRUHV�GH�QLYHO�GH�OtTXLGRV�\�GH
VyOLGRV�
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/RV�PHGLGRUHV�GH�QLYHO�GH�OtTXLGRV�WUDEDMDQ�PLGLHQGR��ELHQ�GLUHFWDPHQWH�OD�DOWXUD
GH� OtTXLGR� VREUH� XQD� OtQHD� GH� UHIHUHQFLD�� ELHQ� OD� SUHVLyQ� KLGURVWiWLFD�� ELHQ� HO
GHVSOD]DPLHQWR� SURGXFLGR� HQ� XQ� IORWDGRU� SRU� HO� SURSLR� OtTXLGR� FRQWHQLGR� HQ� HO
WDQTXH�GHO�SURFHVR��R�ELHQ�DSURYHFKDQGR�FDUDFWHUtVWLFDV�HOpFWULFDV�GHO�OtTXLGR�
/RV�LQVWUXPHQWRV�GH�PHGLGD�GLUHFWD�VH�GLYLGHQ�HQ�
� 0HGLGRU�GH�VRQGD
� 0HGLGRU�GH�FLQWD�\�SORPDGD
� 0HGLGRU�GH�QLYHO�GH�FULVWDO
� 0HGLGRU�GH�IORWDGRU�
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/RV�DSDUDWRV�TXH�PLGHQ�HO�QLYHO�DSURYHFKDQGR� OD�SUHVLyQ�KLGURVWiWLFD�VH�GLYLGHQ
HQ�
� 0HGLGRU�PDQRPpWULFR
� 0HGLGRU�GH�PHPEUDQD
� 0HGLGRU�GH�WLSR�EXUEXMHR
� 0HGLGRU�GH�SUHVLyQ�GLIHUHQFLDO�GH�GLDIUDJPD
/RV�LQVWUXPHQWRV�TXH�XWLOL]DQ�FDUDFWHUtVWLFDV�HOpFWULFDV�GHO�OtTXLGR�VH�FODVLILFDQ�HQ�
� 0HGLGRU�FRQGXFWLYR
� 0HGLGRU�FDSDFLWLYR
� 0HGLGRU�XOWUDVyQLFR
� 0HGLGRU�GH�UDGLDFLyQ
� 0HGLGRU�OiVHU
,167580(1726�'(�0(','$�',5(&7$
0HGLGRU� GH� VRQGD� &RQVLVWH� HQ� XQD� YDULOOD� R� UHJOD� JUDGXDGD�� GH� OD� ORQJLWXG
FRQYHQLHQWH� SDUD� LQWURGXFLUOD� GHQWUR� GHO� GHSyVLWR�� /D� GHWHUPLQDFLyQ� GHO� QLYHO� VH
HIHFW~D�SRU�OD�OHFWXUD�GLUHFWD�GH�OD�ORQJLWXG�PRMDGD�SRU�HO� OtTXLGR��(Q�HO�PRPHQWR
GH� OD� OHFWXUD� HO� HVWDQTXH� GHEH� HVWDU� DELHUWR� D� SUHVLyQ� DWPRVIpULFD�� 6H� XWLOL]D
JHQHUDOPHQWH�HQ�HVWDQTXHV�GH�JDVROLQD�
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2WUR�PHGLGRU�FRQVLVWH�HQ�XQD�YDULOOD�JUDGXDGD��FRQ�XQ�JDQFKR�TXH�VH�VXPHUJH�HQ
HO�VHQR�GHO�OtTXLGR�\�VH�OHYDQWD�GHVSXpV�KDVWD�TXH�HO�JDQFKR�URPSH�OD�VXSHUILFLH
GHO�OtTXLGR��/D�GLVWDQFLD�GHVGH�HVWD�VXSHUILFLH�KDVWD�OD�SDUWH�VXSHULRU�GHO�HVWDQTXH
UHSUHVHQWD� LQGLUHFWDPHQWH� HO� QLYHO�� 6H� HPSOHD� HQ� HVWDQTXHV� GH� DJXD� D� SUHVLyQ
DWPRVIpULFD�
)LJXUD�����0HGLGRU�GH�6RQGD�

7DQTXH�DELHUWR� � 7DQTXH�FHUUDGR

0HGLGRU�GH�FLQWD�\�SORPDGD���(VWH�VLVWHPD�HV�SDUHFLGR�D�ORV�DQWHULRUHV��FRQVWD
GH�XQD�FLQWD�JUDGXDGD�\�XQ�SORPR�HQ�OD�SXQWD��6H�HPSOHD�FXDQGR�HV�GLItFLO�TXH�OD
UHJOD�WHQJD�DFFHVR�DO�IRQGR�GHO�HVWDQTXH�
0HGLGRU�GH�FULVWDO��&RQVLVWH�HQ�XQ�WXER�GH�YLGULR�FRQ�VXV�H[WUHPRV�FRQHFWDGRU�D
EORTXHV�PHWiOLFRV� \� FHUUDGRV� SRU� SUHQVDHVWRSDV� TXH� HVWiQ� XQLGRV� DO� HVWDQTXH
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JHQHUDOPHQWH�PHGLDQWH�WUHV�YiOYXODV��GRV�GH�FLHUUH�GH�VHJXULGDG�HQ�ORV�H[WUHPRV
GHO�WXER�SDUD�LPSHGLU�HO�HVFDSH�GHO� OtTXLGR�HQ�FDVR�GH�URWXUD�GHO�FULVWDO�\�XQD�GH
SXUJD�
(O�QLYHO�GH�FULVWDO�QRUPDO�VH�HPSOHD�SDUD�SUHVLRQHV�KDVWD���EDU��$�SUHVLRQHV�PiV
HOHYDGDV� HO� FULVWDO� HV� JUXHVR�� GH� VHFFLyQ� UHFWDQJXODU� \� HVWi� SURWHJLGR� SRU� XQD
DUPDGXUD�PHWiOLFD�
)LJXUD�����0HGLGRU�GH�&ULVWDO�

&ULVWDO�FRQ�DUPDGXUD���� &ULVWDO�QRUPDO

0HGLGRU� GH� IORWDGRU��&RQVLVWH� HQ� XQ� IORWDGRU� XELFDGR� HQ� HO� VHQR� GHO� OtTXLGR� \
FRQHFWDGR� DO� H[WHULRU� GHO� HVWDQTXH� LQGLFDQGR� GLUHFWDPHQWH� HO� QLYHO� VREUH� XQD
HVFDOD�JUDGXDGD��(V�HO�PRGHOR�PiV�DQWLJXR�\�HO�PiV�XWLOL]DGR�HQ� HVWDQTXHV�GH
JUDQ�FDSDFLGDG�WDOHV�FRPR� ORV�GH�SHWUyOHR�\�JDVROLQD��7LHQH�HO� LQFRQYHQLHQWH�GH
TXH� ODV�SDUWHV�PyYLOHV�HVWiQ�H[SXHVWDV� DO� IOXLGR� \�SXHGHQ� URPSHUVH�� DGHPiV�HO
IORWDGRU�GHEH�PDQWHQHUVH�OLPSLR�
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)LJXUD�����0HGLGRU�GH�)ORWDGRU�

+D\�TXH�VHxDODU�TXH�HQ�HVWRV� LQVWUXPHQWRV��HO� IORWDGRU�SXHGH� WHQHU� IRUPDV�PX\
YDULDGDV�\�HVWDU�IRUPDGRV�SRU�PDWHULDOHV�PX\�GLYHUVRV�VHJ~Q�VHD�HO�WLSR�GH�IOXLGR�
/RV�LQVWUXPHQWRV�GH�IORWDGRU�WLHQHQ�XQD�SUHFLVLyQ�GH��������6RQ�DGHFXDGRV�HQ�OD
PHGLGD�GH�QLYHOHV� �HQ�HVWDQTXHV�DELHUWRV�\�FHUUDGRV�D�SUHVLyQ�R�D YDFtR�� \�VRQ
LQGHSHQGLHQWHV� GHO� SHVR� HVSHFtILFR� GHO� OtTXLGR�� 3RU� RWUR� ODGR�� HO� IORWDGRU� SXHGH
DJDUURWDUVH�HQ�HO�WXER�JXtD�SRU�XQ�HYHQWXDO�GHSyVLWR�GH�ORV�VyOLGRV�R�FULVWDOHV�TXH
HO� OtTXLGR� SXHGD� FRQWHQHU� \� DGHPiV� ORV� WXERV� JXtD�PX\� ODUJRV� SXHGHQ� GDxDUVH
DQWH�RODV�EUXVFDV�HQ�OD�VXSHUILFLH�GHO�OtTXLGR�R�DQWH�OD�FDtGD�YLROHQWD�GHO�OtTXLGR�HQ
HO�HVWDQTXH�



��

,167580(1726�%$6$'26�(1�/$�35(6,Ï1�+,'5267È7,&$�
0HGLGRU�PDQRPpWULFR� &RQVLVWH�HQ�XQ�PDQyPHWUR�FRQHFWDGR�GLUHFWDPHQWH�D� OD
LQIHULRU�GHO�HVWDQTXH��(O�PDQyPHWUR�PLGH�OD�SUHVLyQ�GHELGD�D�OD�DOWXUD�GH�OtTXLGR�K
TXH�H[LVWH�HQWUH�HO�QLYHO�GHO�HVWDQTXH�\�HO�HMH�GHO� LQVWUXPHQWR��$Vt�SXHV��HO�UDQJR
GH�PHGLGD�GHO�LQVWUXPHQWR�FRUUHVSRQGHUi�D�

��±���K�Â�U Â�J�
K� �DOWXUD�GH�OtTXLGR�HQ�P
U  �GHQVLGDG�GHO�OtTXLGR�HQ�.J�P�
J� �����P�V�
&RPR�ODV�DOWXUDV�VRQ�OLPLWDGDV��HO�UDQJR�GH�PHGLGD�HV�EDVWDQWH�SHTXHxR��GH�PRGR
TXH�HO�PDQyPHWUR�XWLOL]DGR�WLHQH�XQ�HOHPHQWR�GH�PHGLGD�GHO�WLSR�IXHOOH�
(O� LQVWUXPHQWR� VyOR� VLUYH� SDUD� IOXLGRV� OLPSLRV� \D� TXH� VL� HO� OtTXLGR� HV� FRUURVLYR�
FRDJXOD� R� ELHQ� WLHQH� VyOLGRV� HQ� VXVSHQVLyQ�� HO� IXHOOH� SXHGH� GHVWUXLUVH� R� ELHQ
EORTXHDUVH�SHUGLHQGR�VX�HODVWLFLGDG��SRU�RWUD�SDUWH��FRPR�HO�UDQJR�GH�PHGLGD�HV
SHTXHxR� QR� HV� SRVLEOH� XWLOL]DU� VHOORV� GH� GLDIUDJPD�� /D� PHGLGD� HVWi� OLPLWDGD� D
HVWDQTXHV� DELHUWRV� \� HO� QLYHO� YLHQH� LQIOXLGR� SRU� ODV� YDULDFLRQHV� GH� GHQVLGDG� GHO
OtTXLGR�



��

0HGLGRU�GH�PHPEUDQD���8WLOL]D�XQD�PHPEUDQD�FRQHFWDGD�FRQ�XQ�WXER�HVWDQFR�DO
LQVWUXPHQWR�UHFHSWRU�� �/D�IXHU]D�HMHUFLGD�SRU� OD�FROXPQD�GH� OtTXLGR�VREUH�HO�iUHD
GH�OD�PHPEUDQD�FRPSULPH�HO�DLUH�LQWHUQR�D�XQD�SUHVLyQ�LJXDO�D� OD�HMHUFLGD�SRU� OD
FROXPQD�GH�OtTXLGR��(O�LQVWUXPHQWR�HV�GHOLFDGR�\D�TXH�FXDOTXLHU�SHTXHxD�IXJD�GHO
DLUH�FRQWHQLGR�HQ�HO�GLDIUDJPD�GHVWUXLUtD�OD�FDOLEUDFLyQ�GHO�LQVWUXPHQWR�
0HGLGRU�GH�WLSR�EXUEXMHR�� 0HGLDQWH�XQ�UHJXODGRU�GH�FDXGDO�VH�KDFH�SDVDU�SRU
XQ�WXER��VXPHUJLGR�HQ�HO�GHSRVLWR�KDVWD�HO�QLYHO�PtQLPR���XQ�SHTXHxR�FDXGDO�GH
DLUH� R� JDV� LQHUWH� KDVWD� SURGXFLU� XQD� FRUULHQWH� FRQWLQXD� GH� EXUEXMDV�� /D� SUHVLyQ
UHTXHULGD�SDUD�SURGXFLU�HO�IOXMR�FRQWLQXR�GH�EXUEXMDV�HV�XQD�PHGLGD�GH�OD�FROXPQD
GH�OtTXLGR�
(VWH� VLVWHPD� HV� PX\� YHQWDMRVR� HQ� DSOLFDFLRQHV� FRQ� OtTXLGRV� FRUURVLYRV� FRQ
PDWHULDOHV�HQ�VXVSHQVLyQ��HO� IOXLGR�QR�SHQHWUD�HQ�HO�PHGLGRU��QL�HQ� OD� WXEHUtD�GH
FRQH[LyQ��

0HGLGRU� GH� SUHVLyQ� GLIHUHQFLDO��&RQVLVWH� HQ� XQ� GLDIUDJPD� HQ� FRQWDFWR� FRQ� HO
OtTXLGR�GHO�HVWDQTXH��TXH�PLGH� OD�SUHVLyQ�KLGURVWiWLFD�HQ�XQ�SXQWR�GHO� IRQGR�GHO
HVWDQTXH�� (Q� XQ� HVWDQTXH� DELHUWR� HVWD� SUHVLyQ� HV� SURSRUFLRQDO� D� OD� DOWXUD� GHO
OtTXLGR�HQ�HVH�SXQWR�\�D�VX�SHVR�HVSHFtILFR��HV�GHFLU��3� �KUJ�HQ�OD�TXH�

3� �SUHVLyQ
K� �DOWXUD�GHO�OtTXLGR�VREUH�HO�LQVWUXPHQWR



��

U  �GHQVLGDG�GHO�OtTXLGR
J� �����P�V�

(O� GLDIUDJPD� IRUPD� SDUWH� GH� XQ� WUDQVPLVRU� QHXPiWLFR�� HOHFWUyQLFR� R� GLJLWDO� GH
SUHVLyQ�GLIHUHQFLDO��(Q�HO� WLSR�PiV�XWLOL]DGR��HO�GLDIUDJPD�HVWi� ILMDGR�HQ�XQ� IODQMH
TXH�VH�PRQWD�UDVDQWH�DO�HVWDQTXH�SDUD�SHUPLWLU�VL�GLILFXOWDGHV�OD�PHGLGD�GH�QLYHO
GH� IOXLGRV�� WDOHV� FRPR� SDVWD� GH� SDSHO� \� OtTXLGRV� FRQ� VyOLGRV� HQ� VXVSHQVLyQ�
SXGLHQGR� LQFOXVR� VHU� GH� PRQWDMH� VDOLHQWH� SDUD� TXH� HO� GLDIUDJPD� HQUDVH
FRPSOHWDPHQWH�FRQ�ODV�SDUHGHV�LQWHULRUHV�GHO�HVWDQTXH�WDO�FRPR�RFXUUH�HQ�HO�FDVR
GH�OtTXLGRV�H[WUHPDGDPHQWH�YLVFRVRV�HQ�TXH�QR�SXHGH�DGPLWLUVH�QLQJ~Q�UHFRGR�
)LJXUD�����0HGLGRU�GH�3UHVLyQ�'LIHUHQFLDO�

/D� SUHFLVLyQ� GH� ORV� LQVWUXPHQWRV� GH� SUHVLyQ� GLIHUHQFLDO� HV� GH� r ���� �� HQ� ORV
QHXPiWLFRV�� r ���� �� D� r ���� �� HQ� ORV� HOHFWUyQLFRV�� \� GH� r ����� �� HQ� ORV
³LQWHOLJHQWHV´�FRQ�VHxDOHV�GH�VDOLGD�GH������P$�F�F�



��

+D\�TXH�VHxDODU�TXH�HO�PDWHULDO�GHO�GLDIUDJPD�GHEH�VHU�HO�DGHFXDGR�SDUD�UHVLVWLU
OD�FRUURVLyQ�GHO�IOXLGR��H[LVWHQ�PDWHULDOHV�GH�DFHUR�LQR[LGDEOH������PRQHO��WDQWDOLR�
KDVWHOOR\�%��LQR[LGDEOH�UHFXELHUWR�GH�WHIOyQ��
,167580(1726�%$6$'26�(1�(/�'(63/$=$0,(172
0HGLGRU�GH�QLYHO�GH�WLSR�GHVSOD]DPLHQWR��&RQVLVWH�HQ�XQ�IORWDGRU�SDUFLDOPHQWH
VXPHUJLGR�HQ�HO�OtTXLGR�\�FRQHFWDGR�PHGLDQWH�XQ�EUD]R�D�XQ�WXER�GH�WRUVLyQ�XQLGR
UtJLGDPHQWH�DO�HVWDQTXH��'HQWUR�GHO�WXER�\�XQLGR�D�VX�H[WUHPR�OLEUH�VH�HQFXHQWUD
XQD� YDULOOD� TXH� WUDQVPLWH� HO� PRYLPLHQWR� GH� JLUR� D� XQ� WUDQVPLVRU� H[WHULRU� DO
HVWDQTXH�
(O� WXER�GH�WRUVLyQ�VH�FDUDFWHUL]D�IXQGDPHQWDOPHQWH�SRUTXH�HO�iQJXOR�GH�URWDFLyQ
GH�VX�H[WUHPR�OLEUH�HV�GLUHFWDPHQWH�SURSRUFLRQDO�D�OD�IXHU]D�DSOLFDGD�
$O�DXPHQWDU�HO�QLYHO��HO�OtTXLGR�HMHUFH�XQ�HPSXMH�VREUH�HO�IORWDGRU�LJXDO�DO�YROXPHQ
GH� OD� SDUWH� VXPHUJLGD� PXOWLSOLFDGD� SRU� OD� GHQVLGDG� GHO� OtTXLGR�� WHQGLHQGR� D
QHXWUDOL]DU�VX�SHVR�SURSLR��DVt�TXH�HO�HVIXHU]R�PHGLGR�SRU�HO�WXER�GH�WRUVLyQ�VHUi
PX\� SHTXHxR��3RU� HO� FRQWUDULR�� DO� EDMDU� HO� QLYHO��PHQRU� SDUWH� GHO� IORWDGRU� TXHGD
VXPHUJLGD�� \� OD� IXHU]D� GH�HPSXMH�KDFLD�DUULED�GLVPLQX\H�� UHVXOWDQGR�XQD�PD\RU
WRUVLyQ�
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/D�SUHFLVLyQ�HV�GHO�RUGHQ�GH�r ������D�r ����\�HO�LQWHUYDOR�GH�PHGLGD�SXHGH�YDULDU
GH�������D��������PP�
(O� LQVWUXPHQWR� SXHGH� XWLOL]DUVH� HQ� HVWDQTXHV� DELHUWRV� \� FHUUDGRV� D� SUHVLyQ� R� D
YDFtR�� WLHQH�XQD�EXHQD�VHQVLELOLGDG�SHUR�SUHVHQWD�HO� LQFRQYHQLHQWH�GHO� ULHVJR�GH
GHSyVLWRV�GH�VyOLGRV�R�GH�FUHFLPLHQWR�GH�FULVWDOHV�HQ�HO� IORWDGRU�TXH�DIHFWDQ�D� OD
SUHFLVLyQ�GH�OD�PHGLGD�\�HV�DSWR�VyOR�SDUD�OD�PHGLGD�GH�SHTXHxDV�GLIHUHQFLDV�GH
QLYHO�������PP�Pi[LPR�HVWiQGDU��
)LJXUD�����0HGLGRU�GH�1LYHO�WLSR�'HVSOD]DPLHQWR�

,167580(1726� %$6$'26� (1� &$5$&7(5Ë67,&$6� (/e&75,&$6� '(/
/Ë48,'2
(O�PHGLGRU�GH�QLYHO�FRQGXFWLYR�R�UHVLVWLYR� &RQVLVWH�HQ�XQR�R�YDULRV�HOHFWURGRV
\�XQ�UHOp�HOpFWULFR�R�HOHFWUyQLFR�TXH�HV�H[FLWDGR�FXDQGR�HO� OtTXLGR�PRMD�D�GLFKRV
HOHFWURGRV��(O� OtTXLGR�GHEH�VHU� OR�VXILFLHQWHPHQWH�FRQGXFWRU�FRPR�SDUD�H[FLWDU�HO



��

FLUFXLWR� HOHFWUyQLFR�� \� GH� HVWH� PRGR� HO� DSDUDWR� SXHGH� GLVFULPLQDU� OD� VHSDUDFLyQ
HQWUH�HO� OtTXLGR�\�VX�YDSRU�� WDO�FRPR�RFXUUH��SRU�HMHPSOR��HQ�HO�QLYHO�GH�DJXD�GH
XQD�FDOGHUD�GH�YDSRU��/D�LPSHGDQFLD�PtQLPD�HV�GHO�RUGHQ�GH�ORV����0:�FP��\�OD
WHQVLyQ� GH� DOLPHQWDFLyQ� HV� DOWHUQD� SDUD� HYLWDU� IHQyPHQRV� GH� R[LGDFLyQ� HQ� ODV
VRQGDV� SRU� FDXVD� GHO� IHQyPHQR� GH� OD� HOHFWUyOLVLV�� &XDQGR� HO� OtTXLGR� PRMD� ORV
HOHFWURGRV�VH�FLHUUD�HO�FLUFXLWR�HOHFWUyQLFR�\�FLUFXOD�XQD�FRUULHQWH�VHJXUD�GHO�RUGHQ
GH�ORV���P$��HO�UHOp�HOHFWUyQLFR�GLVSRQH�GH�XQ�WHPSRUL]DGRU�GH�UHWDUGR�TXH�LPSLGH
VX�HQFODYDPLHQWR�DQWH�XQD�ROD�GHO�QLYHO�GHO� OtTXLGR�R�DQWH�FXDOTXLHU�SHUWXUEDFLyQ
PRPHQWiQHD� R� ELHQ� HQ� VX� OXJDU� VH� GLVSRQHQ� GRV� HOHFWURGRV� SRFR� VHSDUDGRV
HQFODYDGRV�HOpFWULFDPHQWH�HQ�HO�FLUFXLWR�
(O� LQVWUXPHQWR�VH�HPSOHD�FRPR�DODUPD�R�FRQWURO�GH�QLYHO�DOWR�\�EDMR��XWLOL]D�UHOpV
HOpFWULFRV�SDUD�OtTXLGRV�FRQ�EXHQD�FRQGXFWLYLGDG�\�UHOpV�HOHFWUyQLFRV�SDUD�OtTXLGRV
FRQ� EDMD� FRQGXFWLYLGDG�� 0RQWDGR� HQ� JUXSRV� YHUWLFDOHV� GH� ��� R PiV� HOHFWURGRV�
SXHGH�FRPSOHPHQWDU�ORV�WtSLFRV�QLYHOHV�GH�YLGULR�GH�ODV�FDOGHUDV��\�VH�SUHVWD�D�OD
WUDQVPLVLyQ� GHO� QLYHO� D� OD� VDOD� GH� FRQWURO� \� D� OD� DGLFLyQ� GH� ODV� DODUPDV
FRUUHVSRQGLHQWHV�
(O�LQVWUXPHQWR�HV�YHUViWLO��VLQ�SDUWHV�PyYLOHV��VX�FDPSR�GH�PHGLGD�HV�JUDQGH�FRQ
OD� OLPLWDFLyQ� ItVLFD� GH� OD� ORQJLWXG� GH� ORV� HOHFWURGRV�� (O� OtTXLGR� FRQWHQLGR� HQ� HO
HVWDQTXH�GHEH� WHQHU� XQ�PtQLPR�GH� FRQGXFWLYLGDG� \� VL� VX� QDWXUDOH]D� OR� H[LJH�� OD
FRUULHQWH�GHEH� � VHU� EDMD�SDUD� HYLWDU� OD� GHWHULRUDFLyQ� GHO� SURGXFWR�� 3RU� RWUR� ODGR�
FRQYLHQH�TXH�OD�VHQVLELOLGDG�GHO�DSDUDWR�VHD�DMXVWDEOH�SDUD�GHWHFWDU� OD�SUHVHQFLD
GH�HVSXPD�HQ�FDVR�QHFHVDULR�



��

)LJXUD�����0HGLGRU�GH�1LYHO�&RQGXFWLYR�

0HGLGRU�GH�QLYHO�FDSDFLWLYR� 0LGH�OD�FDSDFLGDG�GHO�FRQGHQVDGRU�IRUPDGR�SRU�HO
HOHFWURGR�VXPHUJLGR� HQ� HO� OtTXLGR� \� ODV� SDUHGHV� GHO� HVWDQTXH�� /D� FDSDFLGDG�GHO
FRQMXQWR�GHSHQGH� OLQHDOPHQWH�GHO�QLYHO�GHO� OtTXLGR��(Q� IOXLGRV�QR�FRQGXFWRUHV�VH
HPSOHD�XQ�HOHFWURGR�QRUPDO�\�OD�FDSDFLGDG�WRWDO�GHO�VLVWHPD�VH�FRPSRQH�GH�OD�GHO
OtTXLGR�� OD� GHO� JDV� VXSHULRU� \� OD� GH� ODV� FRQH[LRQHV� VXSHULRUHV�� (Q� IOXLGRV
FRQGXFWRUHV� HO� HOHFWURGR� HVWi� DLVODGR� XVXDOPHQWH� FRQ� WHIOyQ� LQWHUYLQLHQGR� ODV
FDSDFLGDGHV� DGLFLRQDOHV� HQWUH� HO�PDWHULDO� DLVODQWH� \� HO� HOHFWURGR� HQ� OD� ]RQD� GHO
OtTXLGR�\�GHO�JDV���/D�SUHFLVLyQ�GH�ORV�WUDQVGXFWRUHV�GH�FDSDFLGDG�HV�GH�r ����
6H� FDUDFWHUL]DQ� SRU� QR� WHQHU� SDUWHV� PyYLOHV�� VRQ� OLJHURV�� SUHVHQWDQ� XQD� EXHQD
UHVLVWHQFLD� D� OD� FRUURVLyQ� \� VRQ� GH� IiFLO� OLPSLH]D�� 6X� FDPSR� GH� PHGLGD� HV
SUiFWLFDPHQWH� LOLPLWDGR�� 7LHQH� HO� LQFRQYHQLHQWH� GH� TXH� OD� WHPSHUDWXUD� SXHGH
DIHFWDU�ODV�FRQVWDQWHV�GLHOpFWULFDV��������GH�DXPHQWR�GH�OD�FRQVWDQWH�GLHOpFWULFD��
�&��\�GH�TXH�ORV�SRVLEOHV�FRQWDPLQDQWHV�FRQWHQLGRV�HQ�HO�OtTXLGR�SXHGDQ�DGKHULUVH
DO�HOHFWURGR�YDULDQGR�VX�FDSDFLGDG�\�IDOVHDQGR�OD�OHFWXUD��HQ�SDUWLFXODU�HQ�HO�FDVR
GH�OtTXLGRV�FRQGXFWRUHV�
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)LJXUD�����0HGLGRU�GH�1LYHO�&DSDFLWLYR�

0HGLGRU�GH�QLYHO�XOWUDVyQLFR� 6H�EDVD�HQ�OD�HPLVLyQ�GH�XQ�LPSXOVR�XOWUDVyQLFR�D
XQD� VXSHUILFLH� UHIOHFWDQWH� \� OD� UHFHSFLyQ� GHO� HFR� GHO� PLVPR� HQ� XQ� UHFHSWRU�� (O
UHWDUGR� HQ� OD� FDSWDFLyQ� GHO� HFR� GHSHQGH� GHO� QLYHO� GHO� HVWDQTXH�� /RV� VHQVRUHV
WUDEDMDQ� D� XQD� IUHFXHQFLD� GH� XQRV� ��� .K]�� (VWDV� RQGDV� DWUDYLHVDQ� FRQ� FLHUWR
DPRUWLJXDPLHQWR�R� UHIOH[LyQ�HO�PHGLR�DPELHQWH�GH�JDVHV�R�YDSRUHV�\�VH� UHIOHMDQ
HQ�OD�VXSHUILFLH�GHO�VyOLGR�R�GHO�OtTXLGR�
/D�SUHFLVLyQ�GH�HVWRV�LQVWUXPHQWRV�HV�GH�r ��D������6RQ�DGHFXDGRV�SDUD�WRGRV�ORV
WLSRV� GH� HVWDQTXHV� \� GH� OtTXLGRV� R� IDQJRV� SXGLHQGR� FRQVWUXLUVH� D� SUXHED� GH
H[SORVLyQ��3UHVHQWDQ�HO�LQFRQYHQLHQWH�GH�VHU�VHQVLEOHV�D�OD�GHQVLGDG�GH�ORV�IOXLGRV
\�GH�GDU� VHxDOHV�HUUyQHDV�FXDQGR� OD� VXSHUILFLH� GHO�QLYHO� GHO� OtTXLGR� QR� HV� QtWLGD
FRPR�HV�HO�FDVR�GH�XQ�OtTXLGR�TXH�IRUPH�HVSXPD��\D�TXH�VH�SURGXFHQ�IDOVRV�HFRV
GH�ORV�XOWUDVRQLGRV�
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/D�XWLOL]DFLyQ�GH� OD�FRPSXWDGRUD�SHUPLWH��D�WUDYpV�GH�XQ�SURJUDPD��DOPDFHQDU�HO
SHUILO�XOWUDVyQLFR�GHO�QLYHO��\�DVt�WHQHU�HQ�FXHQWD�ODV�FDUDFWHUtVWLFDV�SDUWLFXODUHV�GH
OD�VXSHUILFLH�GHO�OtTXLGR��WDO�FRPR�OD�HVSXPD��FRQ�OR�FXDO�VH�PHMRUD�OD�SUHFLVLyQ�GH
OD�PHGLGD�
)LJXUD�����0HGLGRU�GH�1LYHO�8OWUDVyQLFR�

(O� VLVWHPD� GH�PHGLFLyQ� GH� QLYHO� UDGLDFWLYR� &RQVLVWH� HQ� XQ� HPLVRU� GH� UD\RV
JDPPD�PRQWDGR� YHUWLFDOPHQWH� HQ� XQ� ODGR� GHO� HVWDQTXH� \� FRQ� XQ� FRQWDGRU� TXH
WUDQVIRUPD� OD� UDGLDFLyQ� JDPPD� UHFLELGD� HQ� XQD� VHxDO� HOpFWULFD� GH� FRUULHQWH
FRQWLQXD�� &RPR� OD� WUDQVPLVLyQ� GH� ORV� UD\RV� HV� LQYHUVDPHQWH� SURSRUFLRQDO� D� OD
PDVD� GHO� OtTXLGR� HQ� HO� HVWDQTXH�� OD� UDGLDFLyQ� FDSWDGD� SRU� HO� UHFHSWRU� HV
LQYHUVDPHQWH�SURSRUFLRQDO�DO�QLYHO�GHO�OtTXLGR�\D�TXH�HO�PDWHULDO�DEVRUEH�SDUWH�GH
OD�HQHUJtD�HPLWLGD��/RV� UD\RV�HPLWLGRV�SRU� OD� IXHQWH�VRQ�VLPLODUHV�D� ORV� UD\RV�;�
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SHUR� GH� ORQJLWXG� GH� RQGD� PiV� FRUWD�� /D� IXHQWH� UDGLDFWLYD� SLHUGH� LJXDOPHQWH� VX
UDGLDFWLYLGDG�HQ�IXQFLyQ�H[SRQHQFLDO�GHO�WLHPSR��/D�YLGD�PHGLD��HV�GHFLU��HO�WLHPSR
QHFHVDULR�SDUD�TXH�HO�HPLVRU�SLHUGD�OD�PLWDG�GH�VX�DFWLYLGDG��YDUtD�VHJ~Q�OD�IXHQWH
HPSOHDGD��(Q�HO�FREDOWR����HV�GH�����DxRV�\�HQ�HO�FHVLR�����HV�GH����DxRV�\�HQ�HO
DPHULFLR�����HV�GH�����DxRV�
/DV�SDUHGHV�GHO�HVWDQTXH�DEVRUEHQ�SDUWH�GH� OD� UDGLDFLyQ�\�DO�GHWHFWRU� OOHJD�VyOR
XQ� SHTXHxR� SRUFHQWDMH�� /RV� GHWHFWRUHV� VRQ�� HQ� JHQHUDO�� GHWHFWRUHV� GH� FiPDUD
LyQLFD� \� XWLOL]DQ� DPSOLILFDGRUHV� GH� F�F�� R� GH� F�D�� (O� LQVWUXPHQWR� GLVSRQH� GH
FRPSHQVDFLyQ�GH�WHPSHUDWXUD��GH�OLQHDOL]DFLyQ�GH�OD�VHxDO�GH�VDOLGD��\�GH�UHDMXVWH
GH� OD� SpUGLGD� GH� DFWLYLGDG� GH� OD� IXHQWH� GH� UDGLDFLyQ�� &RPR� GHVYHQWDMDV� HQ� VX
DSOLFDFLyQ� ILJXUDQ� HO� EOLQGDMH� GH� OD� IXHQWH� \� HO� FXPSOLPLHQWR� GH� ODV� OH\HV� VREUH
SURWHFFLyQ� GH� UDGLDFLyQ�� /D� SUHFLVLyQ� HQ� OD� PHGLGD� HV� GH� r ���� D� r �� ��� \� HO
LQVWUXPHQWR� SXHGH� HPSOHDUVH� SDUD� WRGR� WLSR� GH� OtTXLGRV� \D� TXH� QR� HVWD� HQ
FRQWDFWR�FRQ�HO�SURFHVR��6X�OHFWXUD�YLHQH�LQIOXLGD�SRU�HO�DLUH�R�ORV�JDVHV�GLVXHOWRV
HQ�HO�OtTXLGR�
(O�VLVWHPD�VH�HPSOHD�HQ�FDVR�GH�PHGLGD�GH�QLYHO�HQ�HVWDQTXHV�GH�DFFHVR�GLItFLO�R
SHOLJURVR�� (V� YHQWDMRVR� FXDQGR� H[LVWHQ� SUHVLRQHV� HOHYDGDV� HQ� HO� LQWHULRU� GHO
HVWDQTXH�TXH�LPSLGHQ�HO�HPSOHR�GH�RWURV�VLVWHPDV�GH�PHGLFLyQ��+D\�TXH�VHxDODU
TXH� HO� VLVWHPD� HV� FDUR� \� TXH� OD� LQVWDODFLyQ� QR� GHEH� RIUHFHU� SHOLJUR� DOJXQR� GH
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FRQWDPLQDFLyQ� UDGLDFWLYD�VLHQGR�QHFHVDULR�VHxDODU�GHELGDPHQWH� ODV�iUHDV�GRQGH
HVWiQ�LQVWDODGRV�ORV�LQVWUXPHQWRV�\�UHDOL]DU�LQVSHFFLRQHV�SHULyGLFDV�GH�VHJXULGDG�
)LJXUD�����0HGLGRU�GH�1LYHO�5DGLDFWLYR�

0HGLGRU� GH� QLYHO� /iVHU� 6H� XWLOL]D� HQ� DSOLFDFLRQHV� GRQGH� ODV� FRQGLFLRQHV� VRQ
PX\�GXUDV��\�GRQGH�ORV�LQVWUXPHQWRV�GH�QLYHO�FRQYHQFLRQDOHV�IDOODQ��WDO�HV�HO�FDVR
GH� OD�PHGLFLyQ� GH�PHWDO� IXQGLGR�� GRQGH� OD�PHGLGD� GHO� QLYHO� GHEH� UHDOL]DUVH� VLQ
FRQWDFWR�FRQ�HO�OtTXLGR�\�D�OD�PD\RU�GLVWDQFLD�SRVLEOH�SRU�H[LVWLU�XQDV�FRQGLFLRQHV
GH�FDORU� H[WUHPDV��(O� VLVWHPD� FRQVLVWH�HQ� XQ� UD\R� OiVHU� HQYLDGR�D� WUDYpV� GH�XQ
WXER�GH�DFHUR�\�GLULJLGR�SRU� UHIOH[LyQ� HQ�XQ�HVSHMR� VREUH� OD� VXSHUILFLH�GHO�PHWDO
IXQGLGR�� (O� DSDUDWR�PLGH� HO� WLHPSR� TXH� WUDQVFXUUH� HQWUH� HO� LPSXOVR� HPLWLGR� \� HO
LPSXOVR�GH�UHWRUQR�TXH�HV�UHJLVWUDGR�HQ�XQ�IRWRGHWHFWRU�GH�DOWD�UHVROXFLyQ��\�HVWH
WLHPSR� HV� GLUHFWDPHQWH� SURSRUFLRQDO� D� OD� GLVWDQFLD� GHO� DSDUDWR� HPLVRU� D� OD
GLVWDQFLD�D�OD�VXSHUILFLH�GHO�PHWDO�HQ�IXVLyQ��HV�GHFLU��GD�OD�OHFWXUD�GHO�QLYHO�



��

����� 0(','25(6�'(�1,9(/�'(�6Ï/,'26

(Q� ORV� SURFHVRV� FRQWLQXRV�� OD� LQGXVWULD� KD� LGR� H[LJLHQGR� HO� GHVDUUROOR� GH
LQVWUXPHQWRV� FDSDFHV� GH� PHGLU� HO� QLYHO� GH� VyOLGRV� HQ� SXQWRV� ILMRV� R� GH� IRUPD
FRQWLQXD��HQ�SDUWLFXODU�HQ�ORV�HVWDQTXHV�GHVWLQDGRV�D�FRQWHQHU�PDWHULDV�SULPDV�R
SURGXFWRV�ILQDOHV�

0(','25(6�'(�1,9(/�'(�38172�),-2

0HGLGRU�GH�'LDIUDJPD� &RQVLVWH�HQ�XQD�PHPEUDQD�IOH[LEOH�TXH�SXHGH�HQWUDU�HQ
FRQWDFWR� FRQ� HO� SURGXFWR� GHQWUR� GHO� HVWDQTXH� \� TXH� FRQWLHQH� HQ� VX� LQWHULRU� XQ
FRQMXQWR�GH�SDODQFDV�FRQ�FRQWUDSHVR�TXH�VH�DSR\DQ�VREUH�XQ�LQWHUUXSWRU��&XDQGR
HO� QLYHO� GHO� VyOLGR� DOFDQ]D� HO� GLDIUDJPD� OR� IXHU]D� YHQFLHQGR� HO� FRQWUDSHVR� \
DFWXDQGR�VREUH�HO�LQWHUUXSWRU��pVWH�TXH�SXHGH�VHU�PHFiQLFR�R�GH�PHUFXULR�\�SXHGH
DFFLRQDU�XQD�DODUPD���(O�PDWHULDO�GHO�GLDIUDJPD�SXHGH�VHU�GH�WHOD��JRPD��QHRSUHQR
R� ILEUD� GH� YLGULR�� � (VWH� VHQVRU� WLHQH� OD� YHQWDMD� GH� VHU� GH� EDMR� FRVWR�� FRQ� XQD
SUHFLVLyQ�GH�r ���PP�
9DULOOD� IOH[LEOH� &RQVLVWH� HQ� XQD� YDULOOD� GH� DFHUR� FRQHFWDGD� D� XQ� GLDIUDJPD� GH
ODWyQ�GRQGH�HVWi�FRQWHQLGR�XQ� LQWHUUXSWRU��&XDQGR� ORV�VyOLGRV�SUHVLRQDQ��DXQTXH
VyOR�VHD�OLJHUDPHQWH�HQ�OD�YDULOOD��HO�LQWHUUXSWRU�VH�FLHUUD�\�DFW~D�VREUH�XQD�DODUPD�
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(O� FRQMXQWR� GH� OD� XQLGDG� HVWi� VHOODGR� KHUPpWLFDPHQWH� SXGLHQGR� FRQVWUXLUVH� D
SUXHED� GH� H[SORVLyQ�� (O� DSDUDWR� VH� HPSOHD� FRPR� DODUPD� GH� DOWR� QLYHO� HVWDQGR
GLVSXHVWR�HQ�OD�SDUWH�VXSHULRU�GHO�HVWDQTXH��3DUD�LPSHGLU�TXH�OD�VLPSOH�FDtGD�GHO
SURGXFWR�SXHGD�FDXVDU�XQD�DODUPD�LQIXQGDGD��LQFRUSRUD�XQ�UHOp�GH�UHWDUGR�
(O�LQVWUXPHQWR�VH�HPSOHD�HQ�HVWDQTXHV�DELHUWRV�FRPR�DODUPDV�GH�QLYHO�DOWR��WLHQH
XQD�SUHFLVLyQ�GH� r ���PP��VH�XWLOL]D�SDUD�PDWHULDOHV�WDOHV�FRPR�FDUEyQ�\�SXHGH
WUDEDMDU�KDVWD�WHPSHUDWXUDV�Pi[LPDV�GH������&�

3DOHWDV� URWDWLYDV� &RQVLVWH� HQ� XQ� HMH� YHUWLFDO�� GRWDGR� GH� SDOHWDV�� TXH� JLUDQ
FRQWLQXDPHQWH� D� EDMD� YHORFLGDG� DFFLRQDGR� SRU� XQ� PRWRU�� &XDQGR� HO� SURGXFWR
VyOLGR�OOHJD�KDVWD� ODV�SDOHWDV��ODV� LQPRYLOL]D��FRQ� OR�TXH�HO�VRSRUWH�GHO�PRWRU�\� OD
FDMD�GH�HQJUDQDMHV�HPSLH]DQ�D�JLUDU�HQ�VHQWLGR�FRQWUDULR�

(Q�VX�JLUR��HO�VRSRUWH�GHO�PRWRU�DFW~D�FRQVHFXWLYDPHQWH�VREUH�GRV� LQWHUUXSWRUHV�
HO�SULPHUR�H[FLWD�HO�HTXLSR�GH�SURWHFFLyQ��SRU�HMHPSOR��XQD�DODUPD��\�HO�VHJXQGR
GHVFRQHFWD�OD�DOLPHQWDFLyQ�HOpFWULFD�GHO�PRWRU�FRQ�OR�FXDO�pVWH�TXHGD�EORTXHDGR�
&XDQGR�HO�SURGXFWR�EDMD�GH�QLYHO�\�GHMD�ODV�SDODV�DO�GHVFXELHUWR��XQ�UHVRUWH�YXHOYH
HO� PRWRU� D� VX� SRVLFLyQ� LQLFLDO� OLEHUDQGR� ORV� GRV� LQWHUUXSWRUHV�� 'H� HVWH� PRGR�� HO
PRWRU� VH� H[FLWD� FRQ� OR� TXH� ODV� SDODV� YXHOYHQ� D� JLUDU�� \� OD� DODUPD� TXHGD
GHVFRQHFWDGD�� � (VWRV� LQVWUXPHQWRV� WLHQHQ� XQD� SUHFLVLyQ� GH� XQRV� ��� PP� \� VH
HPSOHDQ� SUHIHUHQWHPHQWH� FRPR� GHWHFWRUHV� GH� QLYHO� GH� PDWHULDOHV� JUDQXODUHV� \
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FDUEyQ�� 3XHGHQ� WUDEDMDU� FRQ� PDWHULDOHV� GH� PX\� GLYHUVD� GHQVLGDG� \� H[LVWHQ
PRGHORV�D�SUXHED�GH�H[SORVLyQ�

0(','25�'(�1,9(/�&217,1826

0HGLGRU� GH� QLYHO� GH� VRQGHR� HOHFWURPHFiQLFR� y� GH� SHVR� &RQVLVWH� HQ� XQ
SHTXHxR� SHVR� PyYLO� VRVWHQLGR� SRU� XQ� FDEOH� GHVGH� OD� SDUWH� VXSHULRU� GHO� VLOR
PHGLDQWH�SROHDV��eVWH�EDMD�VXDYHPHQWH�HQ�HO�LQWHULRU�GH�OD�WROYD�KDVWD�TXH�FKRFD
FRQWUD� HO� OHFKR� GH� VyOLGRV�� (Q� HVWH� LQVWDQWH�� HO� FDEOH� VH� DIORMD�� \� XQ� GHWHFWRU
DGHFXDGR� LQYLHUWH� HO� VHQWLGR� GHO� PRYLPLHQWR� GHO� SHVR� FRQ� OR� TXH� pVWH� DVFLHQGH
KDVWD� OD� SDUWH� VXSHULRU� GH� OD� WROYD�� GRQGH� VH� SDUD�� UHSLWLpQGRVH� HO� FLFOR
QXHYDPHQWH��8Q�LQGLFDGRU�H[WHULRU�VHxDOD�HO�SXQWR�GRQGH�HO�SHVR�KD� LQYHUWLGR�VX
PRYLPLHQWR�LQGLFDQGR�DVt�HO�QLYHO�HQ�DTXHO�PRPHQWR��(O�LQVWUXPHQWR�VH�FDUDFWHUL]D
SRU� VX� VHQFLOOH]�� SXHGH� HPSOHDUVH� HQ� HO� FRQWURO� GH� QLYHO�� SHUR� GHEH� VHU� PX\
UREXVWR�PHFiQLFDPHQWH� SDUD� HYLWDU� XQD�SRVLEOH� URWXUD� GHO� FRQMXQWR� GHQWUR� GH� OD
WROYD�OR�TXH�SRGUtD�GDU�OXJDU�D�OD�SRVLEOH�URWXUD�GH�ORV�PHFDQLVPRV�GH�YDFLDGR�

��� 6,67(0$�6&$'$��+0,
8Q� VLVWHPD� +0,� �+XPDQ� 0DFKLQH� ,QWHUIDFH�� HV� HO� LQWHUID]� GH� XQLyQ� HQWUH� HO
RSHUDULR�\�OD�PiTXLQD��3XHGH�VHU�XQ�SDQHO�GH�RSHUDGRU�R�XQD�FRPSXWDGRUD��3&��
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SHUR� HQ� DPERV� FDVRV� FRPXQLFDQ� \� WUDQVPLWHQ� GDWRV� D� \� GHVGH� XQ� 3/&� R� XQD
WDUMHWD�GH�DGTXLVLFLyQ�GH�GDWRV�
(Q�HO�FDVR�GH�XQ�3DQHO�GH�2SHUDGRU��HVWH�VH�FRPSRQH�GH�XQD�SDQWDOOD�FRQ�PiV�R
PHQRV�UHVROXFLyQ�GH�JUiILFRV�\�WHFODV�QXPpULFDV�\�GH�IXQFLyQ�R�FRPR�HQ�DOJXQRV
FDVRV� SDQWDOOD� WiFWLO�� /D� SDQWDOOD� SXHGH� VHU� HQ� FRORU� R� PRQRFURPR� H� LQGLFD� HO
HVWDGR� GH� ORV� GLIHUHQWHV� YDORUHV� GHO� SURFHVR�� FRQ� JUiILFRV� FRPSOHMRV� R� ILJXUDV
VHQFLOODV� SHUPLWLHQGR� D� VX� YH]� LQWURGXFLU� YDORUHV� SDUD� DMXVWDU� ORV� SDUiPHWURV� GH
UHJXODFLyQ� GHO� SURFHVR� R� FRQVLJQDV� GHO� PLVPR�� 6H� SURJUDPDQ� FRQ� XQ� VRIWZDUH
SURSLR�� DO� LJXDO� TXH� ORV� 3/&V�� \� GLIHUHQWH� D� HVWRV� DXQTXH� VHDQ� GHO� PLVPR
IDEULFDQWH��&RPXQLFDQ� FRQ� HO� 3/&� D� WUDYpV� GH� XQ� SXHUWR� GH� FRPXQLFDFLyQ�� TXH
YDUtD�GH�XQRV�D�RWURV��SHUR�VLHQGR� OR�PiV�IUHFXHQWH�XQD�FRPXQLFDFLyQ�56����D
�����.EDXGLRV��*HQHUDOPHQWH�HO�IURQWDO�VXHOH�VHU�GH�XQ�PDWHULDO�SOiVWLFR�R�VLPLODU
FRQ� XQ� DOWR� JUDGR� GH� SURWHFFLyQ�� ,3��� R� 1(0$� ���� \D� TXH� HVWi� H[SXHVWR� D� OD
LQWHPSHULH� R� DO� DPELHQWH� DJUHVLYR� GHO� OXJDU� GH� WUDEDMR�� (QWUH� ODV� IXQFLRQHV� TXH
SXHGHQ�GHVDUUROODU�HVWRV�SDQHOHV�GH�RSHUDGRU�HVWiQ�ODV�VLJXLHQWHV�
x 9LVXDOL]DU�\�SDUDPHWUL]DU�GDWRV�GHO�SURFHVR��OHFWXUD�\�HVFULWXUD�GH�YDULDEOHV�
x *HVWLyQ� GH� DODUPDV� GHO� SURFHVR�� FRQ� WH[WRV� GH� D\XGD� DO� RSHUDULR� SDUD� OD

UHVROXFLyQ�GH�ODV�PLVPDV
x 5HFRSLODFLyQ�GH�DODUPDV�VXFHGLGDV�HQ�HO�WLHPSR��KLVWyULFR�GH�DODUPDV�
x ,PSUHVLyQ�GH�ODV�FLWDGDV�DODUPDV
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(Q�HO�FDVR�GH�XQD�FRPSXWDGRUD��3&���HVWD�HV� OD�HQFDUJDGD�GH�FRPXQLFDU�FRQ�HO
3/&�R�WDPELpQ�SXHGH�VHU�XQD�WDUMHWD�GH�DGTXLVLFLyQ�GH�GDWRV��5HDOL]D�ODV�PLVPDV
IXQFLRQHV� TXH� XQ� SDQHO� GH� RSHUDGRU� \� DGHPiV� SXHGH� WUDEDMDU� FRPR� VLVWHPD
6&$'$��DGTXLVLFLyQ�GH�GDWRV��\�FRQ�ORV�QXHYRV�FRQWUROHV�GLVSRQLEOHV�H�LQWHJUDGRV
HQ� ORV� VLVWHPDV� RSHUDWLYRV� �:LQGRZV� ;3�17�� VH� SXHGH� KDFHU� SRU� HMHPSOR� TXH
DQWH� XQD� DODUPD� GHO� VLVWHPD� HO� 3&� PDUTXH� XQ� Q~PHUR� WHOHIyQLFR� R� PDQGH� XQ
PHQVDMH�D�XQ�PyYLO�FRQ�XQ�WH[WR�DVRFLDGR�DO�RSHUDULR�R�SHUVRQDO�GH�PDQWHQLPLHQWR
FRUUHVSRQGLHQWH��3DUD�TXH�XQ�3&�QRUPDO�VHD�FRQYHUWLGR�D�XQ�3&�6&$'$�+0,�VRQ
QHFHVDULRV�ORV�VLJXLHQWHV�HOHPHQWRV�
6RIWZDUH 6&$'$� (V�HO� SURJUDPD�GH�VRIWZDUH�TXH�VH� LQVWDOD�HQ�HO�3&�\� TXH
KDFH� WUDEDMDU� DO� PLVPR� FRPR� XQ� VLVWHPD� 6&$'$�+0,�� 3XHGH� VHU� GHO� PLVPR
IDEULFDQWH�TXH�HO�3/&�R�GLIHUHQWH�
7DUMHWD�GH�FRPXQLFDFLyQ�3&�3/&� /D�VXPLQLVWUD�QRUPDOPHQWH�HO� IDEULFDQWH�GHO
3/&�R�HO�GHO�VRIWZDUH�6&$'$�00,��6H�FRORFD�HQ�XQ�EXV�OLEUH��,6$�R�3&,�GHO�3&�\
VH�FRQILJXUD�FRQ�XQ�VRIWZDUH�SURSLR�\�GLIHUHQWH�DO�GHO�6&$'$�
'ULYHU� GH� FRPXQLFDFLyQ� (V� HO� �WUDGXFWRU�� HQWUH� HO� VLVWHPD� 6&$'$�00,� \� HO
3/&�� (O� GULYHU� GH� FRPXQLFDFLyQ� HV� XQ� SURJUDPD� GH� VRIWZDUH� GLIHUHQWH� DO� GHO
6&$'$� \� KDFH� TXH� HO� 3&� \� HO� 3/&� VH� �HQWLHQGDQ�� D� WUDYpV� GH� OD� WDUMHWD� GH
FRPXQLFDFLyQ�3&�3/&��%iVLFDPHQWH�HO�SURJUDPD�6&$'$�FUHD�XQD�EDVH�GH�GDWRV
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FRQ� ORV� SDUiPHWURV� GHO� SURFHVR� �7$*6�� \� HO� GULYHU� HV� HO� HQFDUJDGR� GH� OHHU� \
HVFULELU�HVWRV�GDWRV�HQ�HO�3/&��(Q�HVWH�FDVR�HV�VXPDPHQWH�UHFRPHQGDEOH�XWLOL]DU
WDUMHWDV�GH�FRPXQLFDFLyQ�GHO�PLVPR�IDEULFDQWH�TXH�HO�3/&�SDUD�HYLWDU�SUREOHPDV
GH�FRPXQLFDFLyQ�R�HYLWDU�HO�HOXGLU�UHVSRQVDELOLGDGHV�SRU�SDUWH�GH� ORV� IDEULFDQWHV�
\D�TXH�VHJ~Q�HOORV�VX�HTXLSR�VLHPSUH�WUDEDMD�SHUIHFWDPHQWH�
1R�KD\�QLQJXQD�UHJOD�SDUD�OD�HOHFFLyQ�GH�ORV�3&V�D�OD�KRUD�GH�LQVWDODU�XQ�VLVWHPD
6&$'$��SHUR�VL�KD\�TXH�LQVLVWLU�VLHPSUH�FRQ�HO�IDEULFDQWH�HQ�OD�FRPSDWLELOLGDG�GHO
PLVPR�FRQ�HO� VRIWZDUH�D� LQVWDODU� \� VREUH� WRGR� ODV� WDUMHWDV�GH�FRPXQLFDFLyQ��TXH
DOJXQDV�GH�HOODV�QR�VRQ�3OXJ	3OD\�\�FUHDQ�FRQIOLFWR�FRQ�HO�VLVWHPD�3OXJ	3OD\�GHO
3&�D�OD�KRUD�GH�UHVHUYDUVH�HVSDFLR�HQ�PHPRULD�SDUD�VX�IXQFLRQDPLHQWR��FRQIOLFWR
FRQ�ORV�,54V���8Q�VLVWHPD�6&$'$�EDVDGR�HQ�3&�WLHQH� OD�YHQWDMD�GH�JXDUGDU�HQ
GLVFR� ORV� SDUiPHWURV� GHVHDGRV� SDUD� XWLOL]DUORV� SRVWHULRUPHQWH� HQ� DQiOLVLV
HVWDGtVWLFRV�� &RQ� ORV� QXHYRV� VLVWHPDV� GH� FRPXQLFDFLyQ� �(7+(51(7�� \� ORV
SURWRFRORV� DVRFLDGRV� SXHGH� DGHPiV� PRQLWRUHDUVH� HO� VLVWHPD� GHVGH� FXDOTXLHU
OXJDU�GH�XQD� UHG�R� LQFOXVR�GHVGH�FDVD�D� WUDYpV�GH�XQ�PyGHP��$PERV�VLVWHPDV�
3DQHO� GH� 2SHUDGRV� \� 3&� SXHGHQ� DVRFLDUVH� KDFLHQGR� XQ� VLVWHPD� VXPDPHQWH
FRPSOHWR�
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����0(72'2/2*Ë$
$� FRQWLQXDFLyQ� VH� GHVFULEHQ� ODV� HWDSDV� TXH� FRPSUHQGH� HO� GHVDUUROOR� GH� OD
PHWRGRORJtD�SDUD�OOHYDU�D�FDER�HO�6LVWHPD�6XSHUYLVRULR�GH�IOXMR�\�QLYHO�SRU�3&�SDUD
OD�,QGXVWULD�/LFRUHUD�GHO�&DXFD�
(WDSD���� )DVH�GH�$QiOLVLV�\�5HFROHFFLyQ�GH�OD�,QIRUPDFLyQ�
(Q� HVWD� HWDSD� GHO� SUR\HFWR� VH� UHFROHFWDUi� OD� LQIRUPDFLyQ� WHFQROyJLFD� VREUH� HO
PLVPR� FRPR�� 0RQLWRUHR� \� FRQWURO� DXWRPiWLFR� GH� SURFHVRV�� 7UDQVPLVRUHV
HPSOHDGRV� HQ� DXWRPiWLFD�� 6HQVRUHV�� $GHFXDFLyQ� GH� VHxDOHV�� 6LVWHPD
6XSHUYLVRULR� SRU� &RPSXWDGRU� \� 6RIWZDUH� GH� $SOLFDFLyQ� ,QGXVWULDO�� � 7DPELpQ� VH
KDUi� XQ� HVWXGLR� GH� OD� GLQiPLFD� GH� ORV� WDQTXHV� \� WXEHUtDV� HQ� GRQGH� VH� YD� D
LPSOHPHQWDU� HO� VLVWHPD� GH� PRQLWRUHR� \� HQ� JHQHUDO� GHO� IXQFLRQDPLHQWR� GH� ORV
SURFHVRV�LQGXVWULDOHV�TXH�VH�PDQHMDQ�HQ�OD�IDEULFD�
(WDSD��� )DVH�GH�$QiOLVLV�\�(VWXGLR�GH�OD�,QIRUPDFLyQ�
(VWD�HV�XQD�HWDSD�GHFLVLYD�GHO�SUR\HFWR�HQ�OD�FXDO�VH�DQDOL]DUi�WRGD�OD�LQIRUPDFLyQ
REWHQLGD�\�VH�GHFLGLUi�FXDO�YD�D�VHU�XWLOL]DGD�SDUD�HO�GHVDUUROOR�GHO�SUR\HFWR���$TXt
VH�WRPDUDQ�GHFLVLRQHV�SDUWLFXODUHV�VREUH�FRPR�VH�YD�D�GHVDUUROODU�HO�SUR\HFWR��6H
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HODERUDUi� XQ� FRQMXQWR� GH� SURSXHVWDV� VROXFLyQ� \� FRQ� D\XGD� GH� ODV� SHUVRQDV
LQYROXFUDGDV�HQ�HO�SUR\HFWR�VH�GHFLGLUi�OD�VROXFLyQ�PiV�YLDEOH�WHQLHQGR�HQ�FXHQWD
HO� WLHPSR�\� ORV� UHFXUVRV�GLVSRQLEOHV��6H�HVFRJHUiQ� ORV� � VHQVRUHV� \� WUDQVPLVRUHV
HOHFWUyQLFRV�QHFHVDULRV�SDUD�OD�LPSOHPHQWDFLyQ�GHO�VLVWHPD��DGHPiV�GHO�VRIWZDUH
TXH�VH�XWLOL]DUi�SDUD�OD�LQWHUID]�HQWUH�HO�XVXDULR�\�HO�VLVWHPD�VXSHUYLVRULR�
(WDSD�����)DVH�GH�,PSOHPHQWDFLyQ�\�SUXHED�
'HVSXpV�GH�GHFLGLU� FXDOHV� VRQ� ORV� GLVSRVLWLYRV�PiV�DGHFXDGRV� SDUD� OD� VROXFLyQ
GHO�SUREOHPD��VH�LQLFLD�OD�LPSOHPHQWDFLyQ�GHO�SUR\HFWR���(VWD�HWDSD�HV�HO�UHVXOWDGR
GH�OD�LQYHVWLJDFLyQ�\�DQiOLVLV�GH�OD�LQIRUPDFLyQ�REWHQLGD��FXDQGR�VH�LQLFLH�HVWD�IDVH
VH� WHQGUiQ� WRGRV� ORV� FRPSRQHQWHV� QHFHVDULRV� SDUD� HO� PRQWDMH� GHO� VLVWHPD�
DGHPiV�VH�LPSOHPHQWDUi�HO�VRIWZDUH�GH�LQWHUID]���XQD�YH]�PRQWDGR�HO�VLVWHPD��\�HO
VRIWZDUH�TXH�SHUPLWD�PRQLWRUHDUOR�SRU�PHGLR�GH�XQ�FRPSXWDGRU��VH�KDUiQ�SUXHEDV
GH�HQVD\R�\�HUURU�FRQ�HO�ILQ�GH�FRQVHJXLU�XQ�IXQFLRQDPLHQWR�ySWLPR�GHO�VLVWHPD�HQ
OD�LQGXVWULD�
(WDSD��� )DVH�GH�'RFXPHQWDFLyQ�
$TXt�VH�UHDOL]DUi�HO� LQIRUPH�ILQDO��GRFXPHQWR�HQ�HO�TXH�VH�UHFRSLOD�OD�LQIRUPDFLyQ
SHUWLQHQWH�FRPR�UHVXOWDGR�GH�WRGDV�ODV�HWDSDV�DQWHULRUPHQWH�GHVFULWDV��WDPELpQ�VH
LQFOX\HQ� ODV� FRQFOXVLRQHV� GH� ORV� ORJURV� DOFDQ]DGRV� D� OR� ODUJR� GHO� GHVDUUROOR� GHO
SUR\HFWR�



��
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7DEOD����&URQRJUDPD�GH�$FWLYLGDGHV�
1UR� 6HPDQD$FWLYLGDGHV � � � � � � �

�
5HFRSLODFLyQ� GH� ,QIRUPDFLyQ� %LEOLRJUiILFDDFHUFD� GH�� )OXMR� GH� )OXLGRV�� 0HGLGD� GH&DXGDO�� 0HGLGD� GH� 1LYHO�� 6HQVRUHV�9iOYXODV��'LVSRVLWLYRV�HOHFWUyQLFRV���7DUMHWDVGH�DGTXLVLFLyQ�GH�GDWRV��6RIWZDUH��6&$'$�

�
3UHVHQWDFLyQ� FRQ� ORV� WUDEDMDGRUHV� GHO� iUHDGH� SURGXFFLyQ� \� SUHSDUDFLyQ� GHDJXDUGLHQWH�� UHFRQRFLPLHQWR� GHO� VLWLR� GHWUDEDMR�\�GLDJQyVWLFR�SUHOLPLQDU�� 5HJLVWUR�JHQHUDO�GHO�SURFHVR�GH�SURGXFFLyQ�

� 6LWXDFLyQ� GH� OD� ]RQD� DFWXDO� GH� SUHSDUDFLyQGH� DJXDUGLHQWH� HQ� OD� ,�/�&��'HVFULSFLyQ� GHO3URFHVR�GH�SUHSDUDFLyQ�GH�$JXDUGLHQWH�
�

'HWHUPLQDFLyQ� GH� OD� SUHVLyQ� GH� OD� ERPEDLPSXOVRUD� GH� DOFRKRO�� FDXGDO� SURPHGLR�� \YLVFRVLGDG� \� GHQVLGDG� GHO� DOFRKRO� XWLOL]DGRHQ� OD� SUHSDUDFLyQ� GHO� DJXDUGLHQWH�'HWHUPLQDFLyQ�GHO�Q~PHUR�GH�5H\QROGV�� 0HGLFLyQ�GH� OD�FDSDFLGDG�\�FDSDFLWDQFLD�GHORV�WDQTXHV�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�� $QiOLVLV� GHO� SURFHVR� GH� SUHSDUDFLyQ� GHDJXDUGLHQWH�



��

&RQWLQXDFLyQ�7DEOD���&URQRJUDPD�GH�$FWLYLGDGHV�
1UR� 6HPDQD$FWLYLGDGHV � � �� �� ��
� &XUVR�EiVLFR�GHO�6RIWZDUH�6&$'$� L),;����GH�*(�)$18&�,QWHOOXWLRQ�� (VFRJHQFLD�GH�ORV�'LVSRVLWLYRV�(OHFWUyQLFRV�YiOYXODV� \� DFFHVRULRV� QHFHVDULRV� SDUD� ODLPSOHPHQWDFLyQ�GHO�VLVWHPD��� &XUVR�VREUH� OD�QRUPD�17&�,62�����������1HFHVLGDG� GH� OD� ,�/�&� GH� PHMRUDU� VXVSURFHVRV��� �WR�� &RQJUHVR� 1DFLRQDO� GH� $XWRPiWLFD�$UWtFXOR� 3XEOLFDGR� ³(VWXGLR� GH� XQ� 3UR\HFWRGH� ,QVWUXPHQWDFLyQ� SDUD� OD� ,QGXVWULD/LFRUHUD�GHO�&DXFD´��� (ODERUDFLyQ�GH�,QIRUPH�3DUFLDO�GH�3DVDQWtD�1UR� 6HPDQD$FWLYLGDGHV �� �� �� �� ��
�� &XUVR� $YDQ]DGR� GHO� 6RIWZDUH� 6&$'$� L),;����GH�*(�)$18&�,QWHOOXWLRQ��� 6HPLQDULR�� ³�WR�(QFXHQWUR�GH�,QYHVWLJDFLyQVREUH�7HFQRORJtDV� GH� ,QIRUPDFLyQ�$SOLFDGDD� OD� 6ROXFLyQ� GH� 3UREOHPDV� (,7,� �� ���� ´�$UWtFXOR�3XEOLFDGR��³(VWXGLR�GH�XQ�3UR\HFWRGH� ,QVWUXPHQWDFLyQ� ,QGXVWULDO� SDUD� OD,QGXVWULD�/LFRUHUD�GHO�&DXFD ´��� ,PSOHPHQWDFLyQ� GH� ORV� ,QVWUXPHQWRV� SDUDPHGLGD�GH�)OXMR�\�1LYHO��� ,PSOHPHQWDFLyQ�GHO�6LVWHPD�6XSHUYLVRULR�HQHO�3&��� (ODERUDFLyQ�GH�,QIRUPH�)LQDO�GH�3DVDQWtD�
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����5(6(f$�+,67Ï5,&$�'(�/$�,1'8675,$�/,&25(5$�'(/�&$8&$
3RU� PHGLR� GHO� GHFUHWR� ���� GHO� SULPHUR� GH� PD\R� GH� ������ VH� FUHy� HO� DFWXDO
GHSDUWDPHQWR� GHO� &DXFD� \� D� HVWD� IHFKD� VH� UHPRQWDQ� ODV� SULPHUDV� IiEULFDV� GH
OLFRUHV� TXH� H[LVWLHURQ� HQ� HO� &DXFD�� ODV� FXDOHV� HVWXYLHURQ� XELFDGDV� HQ�3RSD\iQ�
%ROtYDU��&DMLELR��7LHUUDGHQWUR�\�&RULQWR�
(Q������ OD� IiEULFD�GH� -DStR� SURGXMR�HO� DJXDUGLHQWH�SDUD�HO� GHSDUWDPHQWR�� � \� VH
PRQWDURQ� WUHV� FROXPQDV� GH� GHVWLODFLyQ� GH� GLVHxR� \� FRQVWUXFFLyQ� IUDQFHVD�� (Q
*XDSL�H[LVWLy�XQD�IiEULFD�GH�OLFRUHV�HQ������OD�FXDO�WUDEDMy�KDVWD�������2WUD�GH�ODV
IiEULFDV� IXQFLRQy� HQ� HO� HGLILFLR� TXH� KDELWDUDQ� ODV� PDGUHV� IUDQFLVFDQDV� KR\
%LEOLRWHFD�GH�OD�8QLYHUVLGDG�GHO�&DXFD�
(Q������FRQ�HO�ILQ�GH�XELFDU�OD�SURGXFFLyQ�V�WUDVODGDURQ�ORV�HTXLSRV�\�HQVHUHV�GH
-DStR� D� 3RSD\iQ� \� SRU� RUGHQDQ]D� ��� GHO� ��� GH� GLFLHPEUH� GH� ����� TXHGy� OD
,QGXVWULD� /LFRUHUD� GHO� &DXFD� FRPR� HPSUHVD� GHVFHQWUDOL]DGD� \� YLQFXODGD� D� OD
VHFUHWDUtD� GH� +DFLHQGD� GHO� 'HSDUWDPHQWR� GH� FDOLGDG� GH� (QWLGDG� ,QGXVWULDO� \
&RPHUFLDO�� FRQ� SHUVRQHUtD� MXUtGLFD�� DXWRQRPtD� DGPLQLVWUDWLYD� \� SDWULPRQLR
LQGHSHQGLHQWH�



��

$FWXDOPHQWH�VX�HVWUXFWXUD�RUJiQLFD�HVWD�GDGD�DVt��-XQWD�GLUHFWLYD�SUHVLGLGD�SRU�HO
6HxRU�*REHUQDGRU�� 6HFUHWDULR� GH� +DFLHQGD�� -HIH� GH� 3ODQHDFLyQ� 'HSDUWDPHQWDO�
*HUHQFLD��'LYLVLRQHV��6HFFLRQHV�\�*UXSRV�
'XUDQWH� ��� DxRV� OD� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� OOHYR� D� FDER� HO� SURFHVR� GH
SUHSDUDFLyQ� GH� DJXDUGLHQWH� GHVGH� OD� SUHSDUDFLyQ� GHO� PRVWR� \� HO� FXOWLYR� GH� OD
OHYDGXUD� XWLOL]DQGR� SDUD� HOOR� WDQTXHV� GH� IHUPHQWDFLyQ� GRQGH� VH� FXOWLYDED� OD
OHYDGXUD��\�VH�FRQWDEDQ�FRQ�ODV�FROXPQDV�GH�UHFWLILFDFLyQ�\�GHVWLODFLyQ�GH�DOFRKRO�
6H�WUDEDMDQ�ODV����KRUDV�GHO�GtD�HQ�WXUQRV�VHLV�KRUDV��(Q�FDGD�WXUQR�WUDEDMDQ�FLQFR
SHUVRQDV� FDGD� XQR� FRQ� XQD� WDUHD� HVSHFtILFD�� XQ� GHVWLODGRU� HQFDUJDGR� GH� OD
FROXPQDV�GH�GHVWLODFLyQ��XQ�FDOGHULVWD�HQFDUJDGR�GH�PDQHMDU� OD�FDOGHUD�SDUD� ORV
UHTXHULPLHQWRV� GH� YDSRU�� XQ� SUHSDUDGRU� HQFDUJDGR� GHO� PDQHMR� GHO� PRVWR� \� VX
JUDGR� %UL[� \� XQ� -HIH� GH� WXUQR� HQFDUJDGR� GHO� FRQWURO� GH� WRGR� HO� SURFHVR� GH
SURGXFFLyQ�\�GH�OD�HODERUDFLyQ�GH�ORV�UHSRUWHV�
(O� SURFHVR� GH� SUHSDUDFLyQ� GH� DJXDUGLHQWH� HUD� SRU� EDFKHV� GHELGR� D� GLILFXOWDGHV
HFRQyPLFDV� TXH� QR� SHUPLWtDQ� XQ� VXPLQLVWUR� FRQVWDQWH� GH�PDWHULD� SULPD� OR� TXH
REOLJDED�HQ�UHSHWLGDV�RSRUWXQLGDGHV�D�SDUDU�HO�SURFHVR�LQFUHPHQWDQGR�ORV�FRVWRV
GH� XQD�PDQHUD� LQVRVWHQLEOH�� 6XPDQGR� D� ORV� HOHYDGRV� FRVWRV� GH� SURGXFFLyQ� VH
SUHVHQWDURQ�SUREOHPDV�FRQ� OD�&RUSRUDFLyQ�5HJLRQDO�GHO�9DOOH�HQWLGDG�HQFDUJDGD
GH�FRQWURODU�HO� LPSDFWR�DPELHQWDO� JHQHUDGR�SRU� ORV� SURFHVRV� LQGXVWULDOHV� HO� FXDO
H[LJLy� D� OD� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� GLVPLQXLU� OD� FDUJD� FRQWDPLQDQWH� GH� VXV
DJXDV�UHVLGXDOHV��PHGLDQWH�OD�LQVWDODFLyQ�GH�XQ�UHDFWRU�DQDHURELR�8$6%��'DGR�HO



��

HOHYDGR�FRVWR�GHO�UHDFWRU�\�DO�QR�FRQWDU�FRQ�XQ�HVSDFLR�DGHFXDGR�SDUD�XELFDUOD��OD
,QGXVWULD�/LFRUHUD�GHO�&DXFD�WUDEDMy�FRQ�XQD�SODQWD�SLORWR�SDUD�OD�GLVPLQXFLyQ�GH�OD
FDUJD� FRQWDPLQDQWH� GXUDQWH� GRV� DxRV� VLQ� HPEDUJR�� OD� &RUSRUDFLyQ� ILMy� FRPR
UHTXHULPLHQWR� OD� FRQVWUXFFLyQ� GHO� UHDFWRU� 8$6%� D� HVFDOD� LQGXVWULDO� KHFKR� TXH
FRQFOX\y�HQ�HO�SDUR�WRWDO�GH�ORV�HTXLSRV�
3DUD�HVWD�pSRFD�\D�VH�KDEtDQ�UHDOL]DGR�RIUHFLPLHQWRV�SRU�SDUWH�GH�HPSUHVDV�GHO
(FXDGRU� GH� VXPLQLVWUDU� HO� DOFRKRO� \� DXQTXH� OD� FDOLGDG�GH� pVWH� QR� HUD� HO� ySWLPR
PHGLDQWH�DQiOLVLV�GH�FRVWRV�VH�FRQFOX\y�TXH�HUD�PiV�UHQWDEOH�FRPSUDU�HO�DOFRKRO
SHVH�D�OD�QHFHVLGDG�GH�UHFWLILFDUOR�HQ�OD�HPSUHVD��6LQ�HPEDUJR�XQ�KHFKR�TXH�KDFH
TXH�OD�HPSUHVD�EXVTXH�RWUDV�DOWHUQDWLYDV�HV�TXH�KDVWD�OD�IHFKD�QR�VH�FRQWDED�XQD
DXWRUL]DFLyQ� SDUD� UHDOL]DU� HO� SURFHVR� GH� UHFWLILFDFLyQ� \D� TXH� OD� ,QGXVWULD� VH
HQFXHQWUD�XELFDGD�HQ�HO�FHQWUR�KLVWyULFR�GH� OD�FLXGDG�HV�SRU�HOOR�TXH� OD� ,QGXVWULD
/LFRUHUD� GHO� &DXFD� RSWy� SRU� DQDOL]DU� HO� FRVWR� DGLFLRQDO� TXH� LPSOLFDED� OD
LPSRUWDFLyQ� GH� DOFRKRO� FRQ� PHMRUHV� FDUDFWHUtVWLFDV� GH� FDOLGDG� GH� PDQHUD� TXH
IXHUD�ySWLPR�SDUD� OD�SUHSDUDFLyQ�GLUHFWD�GHO�DJXDUGLHQWH� OR�TXH�DUURMy� UHVXOWDGRV
VDWLVIDFWRULRV�\�SRU�HOOR�VH�GHFLGLy�OD�LPSRUWDFLyQ�GH�HVWH�WLSR�GH�DOFRKRO�
&RQ�HO�ILQ�GH�DPSOLDU�\�PRGHUQL]DU�HQ�HQYDVDGR��HQ������VH�FRQWUDWR�FRQ�OD�ILUPD
6,$�OD�DGTXLVLFLyQ�\�SXHVWD�HQ�PDUFKD�GH�XQD�VRSODGRUD��XQD�HPERWHOODGRUD��XQD
FRUFKDGRUD��XQD�HWLTXHWHDGRUD�\�VXV�ULHOHV�GH�FRQGXFFLyQ�FRQ�XQD�FDSDFLGDG�GH
������ XQLGDGHV� KRUD�� $FWXDOPHQWH�� OD� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� DEULy� XQD
OLFLWDFLyQ�S~EOLFD�SDUD�DGTXLULU�XQD�QXHYD� OtQHD�GH�HQYDVDGR�DXWRPiWLFD��DGHPiV
GH�LQLFLDU�HO�SURFHVR�GH�&HUWLILFDFLyQ�17&��,62�����������
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0,6,Ï1
3URGXFLU� \� FRPHUFLDOL]DU� OLFRUHV� GH� FDOLGDG� SDUD� VDWLVIDFHU� D� QXHVWURV� FOLHQWHV� \
FRQVXPLGRUHV� JHQHUDQGR� UHFXUVRV� GLULJLGRV� D� OD� VDOXG�� HGXFDFLyQ�� FXOWXUD� \
UHFUHDFLyQ�TXH�FRQWULEX\DQ�DO�GHVDUUROOR�\�ELHQHVWDU�GH�OD�FRPXQLGDG�FRQ�HO�DSR\R
\�FRPSURPLVR�GH�VX�HTXLSR�KXPDQR�
9,6,Ï1
$PSOLDU� \� IRUWDOHFHU� DO� DxR� ����� HO� PHUFDGR� LQWHUQR� \� H[WHUQR� D� WUDYpV� GHO
GHVDUUROOR� FRPSHWLWLYR� GH� QXHVWURV� SURGXFWRV�� FRQ� SHUVRQDO� FRPSHWHQWH� \
WHFQRORJtD�DSURSLDGD�SDUD�VDWLVIDFHU� ODV� QHFHVLGDGHV�\�H[SHFWDWLYDV�GH�QXHVWURV
FOLHQWHV�\�FRQVXPLGRUHV�
32/,7,&$�'(�&$/,'$'
3URGXFLU� \� FRPHUFLDOL]DU� OLFRUHV� GH� FDOLGDG� TXH� VDWLVIDJDQ� ODV� QHFHVLGDGHV� \
H[SHFWDWLYDV�GH�QXHVWURV�FOLHQWHV��PHGLDQWH�OD�SDUWLFLSDFLyQ�GH�SHUVRQDO�FDOLILFDGR
\� FRPSURPHWLGR� TXH� IDFLOLWH� ODV� UHODFLRQHV� FRPHUFLDOHV�� HO� FXPSOLPLHQWR� GH� ODV
QRUPDV�� OD� SUHVHUYDFLyQ� GHO� PHGLR� DPELHQWH� \� HO� PHMRUDPLHQWR� FRQWLQXR� GH� ORV
SURFHVRV�SDUD�HO�FUHFLPLHQWR�\�UHQWDELOLGDG�HVSHUDGD�SRU�HO�GHSDUWDPHQWR�



��

����6,78$&,Ï1�$&78$/�'(�/$�=21$�'(�35(3$5$&,Ï1�'(�$*8$5',(17(
'(�/$�,1'8675,$�/,&25(5$�'(/�&$8&$

/D�]RQD�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�VH�GLYLGH�HQ�GRV�iUHDV�SULQFLSDOPHQWH��/D
SULPHUD�� ORFDOL]DGD� HQ� HO� SULPHU� SLVR� GH� OD� HGLILFDFLyQ� GRQGH� VH� XELFDQ� ORV� ��
WDQTXHV�GH�DJXDUGLHQWH�ILOWUDGR��ORV�FXDWUR�WDQTXHV�GH�UHSRVR�\�HO�ILOWURSUHQVD��/RV
WDQTXHV� GH� DJXDUGLHQWH� ILOWUDGR� FRPR� VX� QRPEUH� OR� LQGLFD�� DOPDFHQDQ� HO
DJXDUGLHQWH� OXHJR� GH� TXH� pVWH� VH� VRPHWH� DO� SURFHVR� GH� ILOWUDFLyQ�� ORV� WDQTXHV
HVWiQ� GHVLJQDGRV� FRQ� Q~PHURV� GH� � D� �� \� FRQ� OHWUDV� $�%�&����� SDUD� OOHYDU� HO
FRQWURO�GH�LQYHQWDULR��&DGD�XQR�FXHQWD�FRQ�XQD�FDSDFLGDG�GH������OLWURV�
/RV�WDQTXHV�GH�UHSRVR�DOPDFHQDQ�HO�DJXDUGLHQWH�TXH�YD�D�VHU�ILOWUDGR�\�pVWRV�VH
HQFXHQWUDQ�QXPHUDGRV�GHO�XQR�DO�FXDWUR��/D�FDSDFLGDG�GH�FDGD�XQR�GH�HOORV�HV
GH������OLWURV���(O�PDWHULDO�GH�ORV�WDQTXHV�GH�UHSRVR�GH�DJXDUGLHQWH�HV�GH�PDGHUD
GH� UREOH� SHUR� SRU� UHFRPHQGDFLRQHV� GH� OD� GLUHFFLyQ� GH� 6DOXG� GHO� &DXFD�� HVWRV
HVWiQ�VLHQGR�UHPSOD]DGRV�SRU�WDQTXHV�HQ�DFHUR�LQR[LGDEOH��)LQDOPHQWH��WHQHPRV
HQ�HVWH�SLVR��XELFDGR�HO�ILOWURSUHQVD��HTXLSR�HQ�DFHUR�LQR[LGDEOH�TXH� WUDEDMD�FRQ
���ILOWURV�GH�FHOXORVD�SUHQVDGRV�HQWUH�SODFDV�GH�DFHUR�LQR[LGDEOH�\��WUDEDMD�D�XQD
SUHVLyQ� GH� ��.� D� ��.� SDVFDOHV�� SUHVLyQ� DGHFXDGD� SDUD� ORJUDU� HO� IOXMR� GHO
DJXDUGLHQWH� D� ILOWUDU�� UHDOL]iQGRVH� HO� SURFHVR� GH� HOLPLQDFLyQ� GH� LPSXUH]DV� � R
UHVLGXRV�VyOLGRV�TXH�SXHGDQ�YHQLU�HQ�HO�SURGXFWR�WHUPLQDGR�



��

3RU�XOWLPR�HQ�HO�VHJXQGR�SLVR�VH�HQFXHQWUD�OD�VHJXQGD�iUHD��GRQGH�HVWiQ�ORV�GRV
WDQTXHV�GH�SUHSDUDFLyQ�HQ�DFHUR� LQR[LGDEOH��FDGD�XQD�FRQ�FDSDFLGDG�SDUD�����
OLWURV� \� ODV� GLIHUHQWHV� WXEHUtDV� \� OODYHV� TXH� SHUPLWHQ� HO� SDVR GH� DJXD�� DOFRKRO� \
HVHQFLDV�SDUD�OD�SUHSDUDFLyQ�GHO�DJXDUGLHQWH�
)LJXUD�����7DQTXH�GH�3UHSDUDFLyQ�

(Q�HVWD�iUHD�WDPELpQ�VH�XELFD�HO� WDEOHUR�GH�FRQWURO�PDQXDO�SDUD�HO�HQFHQGLGR�\
DSDJDGR� GH� OD� ERPED� GH� DJXD� \� GH� OD� ERPED� GH� DOFRKRO�� DVt� FRPR� GH� ORV
FRQWUROHV�PDQXDOHV�GH�ORV�DJLWDGRUHV��(Q�FDGD�WDQTXH�GH�SUHSDUDFLyQ��HO�RSHUDULR
GLVSRQH� GH� XQ� WHUPyPHWUR� GH� FROXPQD� GH� PHUFXULR�� XQ� DOFRKROtPHWUR� \� GRV



��

HQYDVHV�SDUD�WRPD�GH�PXHVWUDV���XWLOL]DGRV�SDUD�WRPDU�OD�WHPSHUDWXUD�\�JUDGR�GH
DOFRKRO�GHO�DJXDUGLHQWH�SUHSDUDGR�
)LJXUD�����&XDGUR�GH�&RQWUROHV�

(Q�HO�WHUFHU�SLVR�GH�OD�HGLILFDFLyQ�VH�XELFD�HO�FXDUWR�GH�HVHQFLDV��HV�DOOt�GRQGH�HO
-HIH� GH� 3URGXFFLyQ� SUHSDUD� OD� FDQWLGDG� GH� HVHQFLD� D� XWLOL]DU� \� HO� YROXPHQ� GHO
FODULILFDGRU�SDUD�DGLFLRQDU�D�OD�PH]FOD�SUHVHQWH�HQ�ORV�WDQTXHV�
/D� DQWHULRU� GLVSRVLFLyQ� GH� FRQWUROHV�� WDQTXHV� \� GHPiV� HOHPHQWRV�� REOLJDQ� HO
SHUPDQHQWH� WUDVODGR�GH� XQD� ]RQD� D�RWUD� GH� ORV� RSHUDULRV� HQ� HO�PRPHQWR� GH� OD
SUHSDUDFLyQ�GHO�DJXDUGLHQWH�\�D�OD�REOLJDWRULD�LQWHUYHQFLyQ�GHO�MHIH�GH�SURGXFFLyQ
HQ�HVWH�SURFHVR�
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��� '(6&5,3&,Ï1�'(/�352&(62�'(�35(3$5$&,Ï1�'(�$*8$5',(17(
���� '(),1,&,21(6
7DQTXH� GH� SUHSDUDFLyQ� OXJDU� GRQGH� VH� UHDOL]D� OD� PH]FOD� GH� DOFRKRO�� DJXD� \
HVHQFLDV�SDUD�OD�HODERUDFLyQ�GHO�DJXDUGLHQWH��6RQ�GRV�WDQTXHV�$�\�%�
7DQTXH� GH� UHSRVR� OXJDU� GRQGH� VH� DOPDFHQD� HO� DJXDUGLHQWH� DQWHV� GH� VX
ILOWUDFLyQ�
7DQTXH� GH� DJXDUGLHQWH� ILOWUDGR� OXJDU� GRQGH� VH� DOPDFHQD� HO� DJXDUGLHQWH� \D
ILOWUDGR�\�OLVWR�SDUD�VHU�HQYDVDGR�
7DQTXHV�GH�DOFRKRO� VRQ�ORV�WDQTXHV�GH�ORV�FXDOHV�VH�YD�D�ERPEHDU�HO�DOFRKRO�D
XWLOL]DUVH�HQ�OD�SUHSDUDFLyQ�
&ODULILFDGRU� DGLWLYR�TXH�SURSRUFLRQD�EULOOR�DO�DJXDUGLHQWH�
&RQWDGRU� GH� DOFRKRO� GLVSRVLWLYR� PHFiQLFR� TXH� LQGLFD� OD� FDQWLGDG� GH� DOFRKRO
ERPEHDGD�GHVGH�ORV�WDQTXHV�GH�DOFRKRO�KDVWD�OD�]RQD�GH�SUHSDUDFLyQ�
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=RQD�GH�SUHSDUDFLyQ� OXJDU�GRQGH�VH�OOHYD�D�FDER�OD�SUHSDUDFLyQ�\�ILOWUDFLyQ�GHO
DJXDUGLHQWH�
=RQD�GH�DOFRKROHV� OXJDU�GRQGH�VH�HQFXHQWUDQ� ORV� WDQTXHV�GH�DOPDFHQDPLHQWR
GH�DOFRKRO�\�HO�FRQWDGRU�GH�DOFRKRO�
������352&(',0,(172
+D\�TXH�WHQHU�HQ�FXHQWD�TXH�WRGDV�ODV�RSHUDFLRQHV�GHVFULWDV�DTXt�VRQ�UHDOL]DGDV
SRU�HO�RSHUDULR�HQ�IRUPD�PDQXDO�
3ULPHUR�HO� RSHUDULR� FLHUUD� ODV� YiOYXODV� GH� VDOLGD� GH� ORV� WDQTXHV� GH� SUHSDUDFLyQ
PDQXDOPHQWH� SDUD� HYLWDU� TXH� HO� FRQWHQLGR� GH� HVWDV� SDVH� GLUHFWDPHQWH� D� ORV
WDQTXHV�GH�UHSRVR��GHVSXpV�LQWURGXFH�XQD�UHJOD�JUDGXDGD�GH�PDGHUD�SRU�OD�SDUWH
VXSHULRU�GH�ORV�WDQTXHV�SDUD�REWHQHU��OD�DOWXUD�GHO�OtTXLGR�DXQ�FRQWHQLGR�HQ�HOORV�\
DQRWD�HQ� HO� UHJLVWUR� GH� SUHSDUDFLyQ��3RVWHULRUPHQWH�DEUH� OD� YiOYXOD� GH� SDVR� GH
DOFRKRO�KDFLD�HO�WDQTXH�$�\�OD�YiOYXOD�GH�SDVR�GH�DJXD�GHO�WDQTXH�%�\�SUHQGH�OD
ERPED� GH� DJXD�� VH� GLULJH� D� OD� ]RQD� GH� DOFRKROHV� \� WRPD� OD� OHFWXUD� LQLFLDO� GHO
FRQWDGRU��DEUH� OD�YiOYXOD�JHQHUDO�GH�DOFRKRO�\�SUHQGH�OD�ERPED�GH�DOFRKRO��HVWH
IOXMR� HV� HQYLDGR� KDFLD� HO� WDQTXH� GH� SUHSDUDFLyQ� $�� pO� UHJUHVD� D� OD� ]RQD� GH
SUHSDUDFLyQ�\� YHULILFD� HO� QLYHO� GH� DJXD�GHO� WDQTXH�%� KDVWD� TXH� DOFDQFH�HO� QLYHO
GHVHDGR�SDUD�SRGHU�DSDJDU� OD�ERPED�GH�DJXD��VLPXOWiQHDPHQWH�YHULILFD�HO�QLYHO
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GHO�WDQTXH�$�KDVWD�TXH�DOFDQFH�HO�QLYHO�GH�DOFRKRO�GHVHDGR�SDUD�SRGHU�DSDJDU�OD
ERPED�GH�DOFRKRO�
8QD�YH]�VH�KDQ�DOFDQ]DGR� ORV�QLYHOHV�GHVHDGRV�HQ�DPERV� WDQTXHV��VH�FRQWLQ~D
FRQ�HO�DQWHULRU�SURFHGLPLHQWR��VROR�TXH�LQYLHUWH�OD�GLVSRVLFLyQ�GH�ORV�WDQTXHV�\�XQD
YH]�VH�DOFDQFHQ�GH�QXHYR� ORV�YDORUHV�GHVHDGRV�GH�DJXD�\�DOFRKRO��VH�SUHQGH�HO
DJLWDGRU��KpOLFH�JLUDQGR�GHQWUR�GHO�WDQTXH��GH�FDGD�WDQTXH��(O�SURSyVLWR�GH�DJLWDU
OD�PH]FOD�GH�DOFRKRO� \�DJXD�HV� ORJUDU� VX�KRPRJHQHL]DFLyQ�\�SUHSDUDUOD�SDUD� VX
FRPELQDFLyQ�FRQ� OD�HVHQFLD��(Q�HVWH� SURFHVR� VH� JHQHUD� � HO� GHVSUHQGLPLHQWR�GH
YDSRUHV�DOFRKyOLFRV�\�FDORU��SURFHVR�H[RWpUPLFR���(Q�HVWD�HWDSD�HO�RSHUDULR�HVSHUD
TXH�HO�MHIH�GH�SURGXFFLyQ�SUHSDUH�\��HQYtH�OD�HVHQFLD�SRU��OD�WXEHUtD��FXDQGR�HVWD
OOHJD�D�ORV�WDQTXHV�$�\�%�HO�RSHUDULR�HVSHUD�XQ�WLHPSR�DJLWDFLyQ�DGLFLRQDO��DJUHJD
HO�FODULILFDGRU�\�DSDJD�ORV�PRWRUHV�GH�ORV�DJLWDGRUHV�
&RQ� HO� SURGXFWR� \D� SUHSDUDGR�� ILQDOPHQWH� VH� PLGH� OD� WHPSHUDWXUD� \� QLYHO� GHO
DJXDUGLHQWH�HQ�ORV�WDQTXHV�$�\�%��SDUD�GHWHUPLQDU�HO�YROXPHQ�\�JUDGR�DOFRKyOLFR
GHO�DJXDUGLHQWH�SUHSDUDGR��6H� WRPDQ�PXHVWUDV�GH�DPERV� WDQTXHV�\�VH� OOHYDQ�DO
ODERUDWRULR�GH�FRQWURO�GH�FDOLGDG�SDUD�FRQILUPDU�VX�JUDGR�DOFRKyOLFR�\�SXUH]D�
���� '(6&5,3&,Ï1�'(/�352'8&72
$�FRQWLQXDFLyQ�VH� UHDOL]D�XQD�GHVFULSFLyQ�GHO� SURGXFWR�� \� WpUPLQRV� JHQHUDOHV� VH
QRPEUDQ� ORV� PDWHULDOHV� TXH� VH� HPSOHDQ� SDUD� HO� HQYDVH� \� HPEDODMH� GHO



��

DJXDUGLHQWH�FDXFDQR�� �(O�FDUWyQ�TXH�VH�XWLOL]D�HQ�HO�HPEDODMH�GHO�DJXDUGLHQWH�HV
FDUWyQ� FUDIW�� HO� HQYDVH� HV� FRORU� IOLQW� \� HV� DGTXLULGR� D� 3(/'$5�� OD� WDSD� TXH� VH
HPSOHD�HV�GH�DOXPLQLR�7HPSOH�+����\�OD�HWLTXHWD�HV�GH�SDSHO�SURSDFROWH�
)LJXUD�����)RWRJUDItD�GHO�3URGXFWR�HQ�VXV�WUHV�SUHVHQWDFLRQHV�

/D�DQWHULRU�IRWRJUDItD�PXHVWUD�HO�SURGXFWR�ILQDO��$JXDUGLHQWH�&DXFDQR��HQ�VXV�WUHV
SUHVHQWDFLRQHV��PHGLD������FF���ERWHOOOD������FF��\�JDUUDID� ������FF���DGHPiV�GH
XQD�PXHVWUD�PLQLDWXUD�



��

7DEOD����&DUDFWHUtVWLFDV�GHO�$JXDUGLHQWH�
&DUDFWHUtVWLFD 3DUiPHWUR&ODVH�GH�OLFRU $QLVDGR*UDGR�DOFRKyOLFR ���*/&RORU &ULVWDOLQR�H�LQFRORUR2ORU�\�VDERU 0H]FOD�GH�DQLV,QJUHGLHQWHV $JXD��DOFRKRO�\�HVHQFLDV3UHVHQWDFLyQ 8QLGDGHV� GH� ���� FF�� ���� FF� \�����FF�(PEDODMH &DMDV�GH�ERWHOOD������FF���� ���8QLGDGHV&DMDV� GH� ERWHOOD� ����� FF�� ��� 8QLGDGHV&DMDV�GH�ERWHOOD�������F�� � ��8QLGDGHV

3DUD�OD�HODERUDFLyQ�GHO�DJXDUGLHQWH�VH�DGTXLHUH�DOFRKRO�H[WUD�QHXWUR�� OD� ,QGXVWULD
/LFRUHUD�GHO�&DXFD�H[LJH�HVWRV�SDUiPHWURV�
7DEOD����&DUDFWHUtVWLFDV�GHO�DOFRKRO�

&DUDFWHUtVWLFD 3DUiPHWUR*UDGR�GH�$OFRKRO�D����& ����*/$FLGH] ��SSP�Pi[�0HWDQRO 1R�GHWHFWDEOH7RWDO�LPSXUH]DV �����SSP2UJDQROpSWLFR %XHQR



��
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/D�,QGXVWULD�/LFRUHUD�GHO�&DXFD�LPSXOVD�GHVGH�OD�]RQD�GH�DOFRKROHV�KDFLD�OD�]RQD
GH� SUHSDUDFLyQ� GH� DJXDUGLHQWH�� VLWXDGD� XQD� GLVWDQFLD� GH� DSUR[LPDGDPHQWH� ���
PHWURV�� HO� DOFRKRO� SRU�PHGLR� GH� XQD� ERPED� \� XQ� VLVWHPD� GH� WXEHUtDV� HQ� DFHUR
LQR[LGDEOH� ���� GH� VHFFLyQ� FLUFXODU� GH� � SXOJDGDV� GH� GLiPHWUR�� � $O� GLVSRQHU
VRODPHQWH� GH� YiOYXODV� GH� EROD� LQVWDODGDV� HQ� HO� VLVWHPD� GH� WXEHUtDV�
FRPSOHWDPHQWH� PDQXDOHV� \� DO� WHQHU� FRQVWDQWHV� HVWDQFDPLHQWRV� H� LQYHUVLyQ� GHO
IOXMR�GH�DOFRKRO�GHELGR�DO�WHQGLGR�GHO�VLVWHPD�GH�WXEHUtDV��OD�SUHVLyQ�GH�OD�ERPED
LPSXOVRUD� GH� DOFRKRO� WLHQH� XQ� SDSHO� LPSRUWDQWH� HQ� OD�PHGLFLyQ� GHO� IOXMR�� \D� TXH
HVWD�GHWHUPLQD� HO� FDXGDO� GH� DOFRKRO� LPSXOVDGR�KDFLD� OD� ]RQD� GH� SUHSDUDFLyQ�GH
DJXDUGLHQWH�
3RU�PHGLR�GH�H[SHULPHQWRV�UHDOL]DGRV��VH�GHWHUPLQR�TXH�OD�SUHVLyQ�GH� OD�ERPED
LPSXOVDGRUD� GH� DOFRKRO� HQ� FRQGLFLRQHV� GH� WUDEDMR� QRUPDOHV�� HV� GHFLU� VLQ� FHUUDU
DEUXSWDPHQWH� ODV� YiOYXODV� TXH� GHVYtDQ� HO� DOFRKRO� KDFLD� FXDOTXLHUD� GH� ORV� GRV
WDQTXHV� GH� SUHSDUDFLyQ� GH� DJXDUGLHQWH�� HV� GH� ��� SVL�� � &XDQGR� ODV� YiOYXODV� GH
SDVR�GH�DOFRKRO�KDFLD�ORV� WDQTXHV�GH�SUHSDUDFLyQ�VH�FLHUUDQ��GDQGR�SDVR�DO� IOXMR
GH�DOFRKRO�KDFLD�HO�FXDUWR�GH�HVHQFLDV� �VH�H[SHULPHQWy� OD�SUHVLyQ�Pi[LPD�GH� OD
ERPED��VLHQGR�HVWD�GH����SVL�



��

$GHPiV� SDUD� GHWHUPLQDU� HO� Q~PHUR� GH� 5H\QROGV�� SDUiPHWUR� SDUD� HVWDEOHFHU� OD
QDWXUDOH]D� GHO� IOXMR� �ODPLQDU� R� WXUEXOHQWR�� VH� UHDOL]DURQ� SUXHEDV� GH� YLVFRVLGDG
FLQHPiWLFD�\�GHQVLGDG�HQ�ORV�/DERUDWRULRV�GH�OD�8QLYHUVLGDG�GHO�&DXFD��\D�TXH�OD
,QGXVWULD� OLFRUHUD� GHO� &DXFD� QR� GLVSRQH� GH� ORV� LQVWUXPHQWRV� GH� ODERUDWRULR
QHFHVDULRV�SDUD�OD�PHGLFLyQ�GH�HVWRV�SDUiPHWURV��HQ�HO� ODERUDWRULR�GH�&RQWURO�GH
&DOLGDG�GH�OD�HPSUHVD���/DV�SUXHEDV�GHO�FDXGDO�SURPHGLR�GH�DOFRKRO�VH�HIHFWXDURQ
HQ� OD� IDEULFD�FRQ�D\XGD�GH�XQ�&RQWDGRU�PHFiQLFR�GH�DOFRKRO��VLPLODU�DO�XWLOL]DGR
SRU�ODV�HVWDFLRQHV�GH�JDVROLQD�\�XQ�FURQRPHWUR�
7DEOD����3DUiPHWURV�XWLOL]DGRV�SDUD�OD�PHGLFLyQ�GH�)OXMR�GH�$OFRKRO�

3DUiPHWUR 0HGLGD7HPSHUDWXUD� SURPHGLR� GHO� $OFRKRO� DFRQGLFLRQHV�GH�RSHUDFLyQ� ����&������
9LVFRVLGDG�FLQHPiWLFD��Q��D�����& �����&HQWLVWRNHV� ��������� ���P��VHJ'HQVLGDG�GHO�DOFRKRO�D�����& ������JU�FP�  �����.J�P�
9LVFRVLGDG�GLQiPLFD��P��D�����& �����&HQWLSRLVHV&DXGDO� SURPHGLR� GH� DOFRKRO� D� FRQGLFLRQHVQRUPDOHV�GH�RSHUDFLyQ� ����/LWURV�PLQ� ��������� ��P��VHJ
'LiPHWUR� LQWHUQR� GH� OD� VHFFLyQ� WUDQVYHUVDOGH�OD�WXEHUtD ��LQ� ��������P� ������PP
$UHD�GH�OD�VHFFLyQ�WUDQVYHUVDO�GH�OD�WXEHUtD� ������������P�  ������LQ�9HORFLGDG� PHGLD� GH� )OXMR� GH� DOFRKRO� DFRQGLFLRQHV�QRUPDOHV� �����P�V
1~PHUR�GH�5H\QROGV �����
/RV�UHVXOWDGRV�DQWHULRUHV�FRQILUPDQ�TXH�HO�IOXMR�GH�DOFRKRO�HVWD�GHQWUR�GHO�UpJLPHQ
WXUEXOHQWR�
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(Q�HVWD�VHFFLyQ�VH�GHWHUPLQR�DOJXQRV�SDUiPHWURV�LPSRUWDQWHV�SDUD�OD�PHGLFLyQ�GH
QLYHO� GH� DJXDUGLHQWH� HQ� ORV� WDQTXHV� GH� SUHSDUDFLyQ� GH� OD� ,QGXVWULD� /LFRUHUD� GHO
&DXFD� FRPR� VRQ�� GHQVLGDG� GHO� DJXDUGLHQWH�� FDSDFLGDG� \� FDSDFLWDQFLD� GH� ORV
WDQTXHV�GH�SUHSDUDFLyQ�
���� '(),1,&,21(6
&DSDFLGDG�� �0HGLGD� GH� OD� Pi[LPD� FDQWLGDG� GH� HQHUJtD� R� PDWHULDO� TXH� SXHGH
DOPDFHQDUVH�GHQWUR�GHO�UHFLQWR�GH�XQ�HTXLSR�
&DSDFLWDQFLD�� �(V� XQD�PHGLGD� GH� ODV� FDUDFWHUtVWLFDV� SURSLDV� GHO� SURFHVR� SDUD
PHGLU� R� WUDQVIHULU� XQD� FDQWLGDG� GH� HQHUJtD� R� GH� PDWHULDO� FRQ� UHODFLyQ� D� XQD
FDQWLGDG� XQLWDULD� GH� DOJXQD� YDULDEOH� GH� UHIHUHQFLD�� � (Q� XQ� SURFHVR�� XQD
FDSDFLWDQFLD� UHODWLYDPHQWH� JUDQGH� HV� IDYRUDEOH� SDUD� PDQWHQHU� FRQVWDQWH� OD
YDULDEOH�FRQWURODGD�D�SHVDU�GH� ORV�FDPELRV�HQ� OD�FDUJD�TXH�SXHGHQ�SUHVHQWDUVH�
6LQ� HPEDUJR�� HVWD� PLVPD� FDUDFWHUtVWLFD� KDFH� TXH� VHD� PiV� GLItFLO� FDPELDU� OD
YDULDEOH�D�XQ�QXHYR�YDORU��H�LQWURGXFH�XQ�UHWDUGR�LPSRUWDQWH�HQWUH�XQD�YDULDFLyQ�GH
XQ�IOXLGR�GH�FRQWURO�\�HO�QXHYR�YDORU�TXH�WRPD�OD�YDULDEOH�FRQWURODGD�
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7DEOD����3DUiPHWURV�TXH�LQIOX\HQ�HQ�OD�0HGLGD�GH�1LYHO�'H�$JXDUGLHQWH�
3DUiPHWUR 0HGLGD'HQVLGDG�GHO�DJXDUGLHQWH�FDXFDQR�D�����& �����JP�FP�$OWXUD� GH� ORV� 7DQTXHV� GH� SUHSDUDFLyQ� GHDJXDUGLHQWH� �����P

'LiPHWUR�GH�ORV�7DQTXHV�GH�SUHSDUDFLyQ�GHDJXDUGLHQWH� �����P
&DSDFLGDG� GH� ORV� 7DQTXHV� GH� SUHSDUDFLyQGH�DJXDUGLHQWH� ��������P�  ���������/WV
&DSDFLWDQFLD� GH� ORV� 7DQTXHV� GHSUHSDUDFLyQ�GH�DJXDUGLHQWH� �������P����P�QLYHO
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/D�YHULILFDFLyQ�GHO�QLYHO�VH�UHDOL]D�PHGLDQWH� OD�REVHUYDFLyQ�GLUHFWD�GHO�RSHUDULR�
VLQ� HPEDUJR� HVWD�PHGLFLyQ� QR� HV� FRQILDEOH� \� ORV� YDORUHV� TXH� VH�PXHVWUDQ� QR
UHSUHVHQWDQ� GH� PDQHUD� H[DFWD� HO� YROXPHQ� FRQWHQLGR� HQ� FDGD� WDQTXH� GH
DOPDFHQDPLHQWR�� HVWR� QR� WLHQH�PD\RU� LQFLGHQFLD� HQ� OD� FDOLGDG� GHO� SURGXFWR� \D
TXH�VH�FXHQWDQ�FRQ�LQVWUXPHQWRV�TXH�PLGHQ�HO�JUDGR�GH�DOFRKRO�GHO�DJXDUGLHQWH�
SHUR� VL� UHSUHVHQWD� XQ� GHVSHUGLFLR� GH� LQVXPRV� HQ� OD�PHGLGD�� \D� TXH� VH� SXHGH
HVWDU� HPSOHDQGR� PD\RU� FDQWLGDG� GH� DJXD� \� DOFRKRO� GH� OD� QHFHVDULD� FRQ� HO
FRQVLJXLHQWH�DXPHQWR�GHO�SUHFLR�HQ�HO�SURGXFWR�ILQDO��8Q�HVWXGLR�UHDOL]DGR�HQ� OD
'LYLVLyQ� GH� 3URGXFFLyQ� GH� OD� LQGXVWULD� GHPXHVWUD� TXH� ODV� SHUGLGDV� SRU� QR
GLVSRQHU� GH� LQVWUXPHQWRV� SDUD� PHGLU� HILFD]PHQWH� HO� IOXMR� GH� DOFRKRO� XWLOL]DGR
GXUDQWH� HO� SURFHVR� GH� SUHSDUDFLyQ� GH� DJXDUGLHQWH� DVFLHQGHQ� D� XQ� FRVWR� GH� �
��¶��������GH�SHVRV�DQXDOHV�
(Q�OD�PHGLFLyQ�GHO�QLYHO�VH�WLHQH�HO�LQFRQYHQLHQWH�GH�OD�WXUEXOHQFLD�JHQHUDGD�SRU
HO� DJLWDGRU�� TXH� JLUD� D� ����� USP�� KDFLHQGR�DXQ�PiV� GLItFLO� UHJLVWUDU� OD�PHGLGD�
DGHPiV�GH�TXH�HQ� ORV� WDQTXHV� ODV� OODYHV�GH�HQWUDGD�GH� ORV� LQVXPRV�D�PH]FODU
SDUD� OD� SUHSDUDFLyQ�� VH� HQFXHQWUDQ� HQ� OD� SDUWH� VXSHULRU�� FUHDQGR� DXQ� PiV
YLEUDFLyQ�GH�OD�REWHQLGD�SRU�ORV�DJLWDGRUHV�



��

3DUD� LPSOHPHQWDU� XQ� PDQXDO� GH� FDOLGDG� GHO� SURGXFWR�� DGHPiV� GH� WHQHU� XQ
PRQLWRUHR� GHO� IOXMR� \� QLYHO� GH� ORV� LQVXPRV� HPSOHDGRV� HQ� OD� SUHSDUDFLyQ� GHO
DJXDUGLHQWH�VH�QHFHVLWDQ�PHGLGRUHV�GH�JUDGR�DOFRKyOLFR�GLJLWDOHV��\D�TXH�FRQ�ORV
LQVWUXPHQWRV�TXH�VH�FXHQWDQ�DO�VHU�GH�WLSR�DQDOyJLFR��HO�RSHUDULR�SXHGH�LQFOXLU�HQ
HUURUHV�GH�SDUDODMH�DO�WRPDU�OD�PHGLGD�
(Q� OD�PHGLFLyQ� GH� IOXMR� GH� DOFRKRO�� HO� RSHUDULR� GLVSRQH� GH� XQ�PHGLGRU� GH� IOXMR
PHFiQLFR��VLPLODU� DO� TXH�XWLOL]DQ� ODV� HVWDFLRQHV�GH�JDVROLQD��6LQ�HPEDUJR��HVWH
PHGLGRU� VH� HQFXHQWUD� HQ� OD� ]RQD� GH� DOFRKROHV� D� ���� PHWURV� GH� OD� ]RQD� GH
SUHSDUDFLyQ�GH�DJXDUGLHQWH��SRU�OR�TXH�VH�KDFH�QHFHVDULR�LQVWDODU�XQ�PHGLGRU�GH
IOXMR�HQ� OD�]RQD�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH��DO�VHU�XQ�IOXMR�WXUEXOHQWR�\�SDUD
HYLWDU� ODV� LQYHUVLRQHV�GH�IOXMR�GHELGDV�D� ORV�FDPELRV�GH�GLUHFFLyQ�HQ�HO�VLVWHPD
GH�WXEHUtDV�VH�SURSRQH�LQVWDODU�XQD�YiOYXOD�GH�UHWHQFLyQ��FKHFN���TXH�LPSLGHQ�HO
IOXMR� LQYHUVR�HQ�HO�VLVWHPD�GH� WXEHUtDV��6RQ�GH� IXQFLRQDPLHQWR�DXWRPiWLFR�\�VH
PDQWLHQHQ� DELHUWDV� SRU� OD� SUHVLyQ� GHO� IOXLGR� TXH� FLUFXOD�� HO� FLHUUH� VH� ORJUD
PHGLDQWH�HO�SHVR�GHO�PHFDQLVPR�GH�UHWHQFLyQ�R�SRU�OD�FRQWUDSUHVLyQ�FXDQGR�VH
LQYLHUWH�HO�IOXMR�
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/D� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� LQLFLR� HO� SURFHVR� GH� FHUWLILFDFLyQ� GH� OD� QRUPD
17&�,62� ����������� GHQWUR� GH� OD� FXDO� VH� FRQWHPSOD� OD� PHGLFLyQ�� DQiOLVLV� \
PHMRUD� GHO� VLVWHPD� GH� JHVWLyQ� GH� OD� FDOLGDG�� 3DUD� HVWR�� VH� KDFH� QHFHVDULR� OD
PHGLFLyQ�GH� ORV� SURFHVRV�SDUD� UHDOL]DU� VX� DQiOLVLV� \�PHMRUD�� DO� QR� GLVSRQHU�GH
LQVWUXPHQWRV� DGHFXDGRV� SDUD� OD� PHGLFLyQ� GH� ODV� GLIHUHQWHV� YDULDEOHV
LQYROXFUDGDV�HQ�HO�SURFHVR�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�� OD� ,QGXVWULD�/LFRUHUD
GHO�&DXFD�GHEH�DGTXLULU�HTXLSRV� WHFQROyJLFRV�GH�YDQJXDUGLD�SDUD�GHPRVWUDU� OD
LGRQHLGDG�\�OD�HILFDFLD�GHO�VLVWHPD�GH�JHVWLyQ�GH�OD�FDOLGDG�\�SDUD�HYDOXDU�GRQGH
SXHGH� UHDOL]DUVH� OD�PHMRUD� FRQWLQXD�GHO� VLVWHPD�GH�JHVWLyQ� GH� OD� FDOLGDG��(VWR
GHEH� LQFOXLU� ORV�GDWRV�JHQHUDGRV�GHO� UHVXOWDGR�GH� OD�PHGLFLyQ�GH� ORV� GLIHUHQWHV
SURFHVRV�
$FWXDOPHQWH� OD� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� SURGXFH� ������� OLWURV� GH
DJXDUGLHQWH�PHQVXDOHV�D�XQ FRVWR�SRU�PDQR�GH�REUD�GH��������������&HEDOORV�
������
'H� LPSODQWDUVH� XQ� VLVWHPD� DXWRPiWLFR� GH� VXSHUYLVLyQ� \� FRQWURO�� VH� ORJUDUtD
DXPHQWDU�HO� YROXPHQ�GH�SURGXFFLyQ�HQ�XQ��������GHELGR�D�TXH�HO� WLHPSR�GH
FDGD� FLFOR� GHO� SURFHVR� VH� UHGXFH� HQ� LJXDO� SRUFHQWDMH�� HO� FXDO� UHSUHVHQWD� XQ
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YROXPHQ� GH� ������� OLWURV� DO�PHV� FRQ� HO� PLVPR� FRVWR� SRU�PDQR� GH� REUD�� HVWR
RFDVLRQD�TXH�HO�FRVWR�GHO�SURGXFWR�ILQDO�FDUJXH�FRQ�XQ�SRUFHQWDMH��������PHQRV
FRQ�UHODFLyQ�DO�UXEUR�PDQR�GH�REUD�
$GHPiV� GHO� DKRUUR� REWHQLGR� SDUD� HVWD� ,QGXVWULD�� VH� WHQGUtD� XQD� VXSHUYLVLyQ� H
LQYHQWDULR�FRQVWDQWH�GH�ORV�LQVXPRV�XWLOL]DGRV�HQ�OD�SUHSDUDFLyQ�GH�DJXDUGLHQWH�
DVt�FRPR�PD\RU�FDOLGDG�GHO�SURGXFWR�ILQDO��KHFKR�TXH�SRVLELOLWD�VX�FRPSHWHQFLD
HQ�RWURV�PHUFDGRV�
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3DUD�VHOHFFLRQDU� ORV�GLVSRVLWLYRV�HOHFWUyQLFRV�QHFHVDULRV�SDUD�OD� LPSOHPHQWDFLyQ
GHO�VLVWHPD��VH�PXHVWUDQ�ODV�VHxDOHV�TXH�VH�GHVHDQ�VXSHUYLVDU�
7DEOD����6HxDOHV�D�VXSHUYLVDU�

6HxDO 7LSR�GH�6HxDO 8QLGDG�GH�0HGLGD)OXMR� 9ROXPpWULFR� GH$OFRKRO $QDOyJLFD VHJ/WV
9ROXPHQ�GH�$JXDUGLHQWH�HQWDQTXH�$ $QDOyJLFD /WV
9ROXPHQ�GH�$JXDUGLHQWH�HQWDQTXH�$ $QDOyJLFD /WV

)OXMR� 9ROXPpWULFR� GH� $OFRKRO�� � 6HJ~Q� HO� DQiOLVLV� GHO� SURFHVR� GHVFULWR�� SDUD
PHGLU�HVWD�YDULDEOH��VH�KDFH�QHFHVDULR�XWLOL]DU�XQ� WUDQVPLVRU�GH� IOXMR� LQWHOLJHQWH�
FRQ�WRWDOL]DGRU��VDOLGD�GH���±����P$�F�F���6H�RIUHFHQ�GLVWLQWRV�WLSRV�GH�WpFQLFDV�GH
PHGLGD�SDUD�HVWH�WUDQVPLVRU��SHUR�SRU�VHU�GH�IiFLO�LQVWDODFLyQ��SUHFLVLyQ�\�FRVWR�VH
SURSRQH� DGTXLULU� XQ� WUDQVPLVRU� LQWHOLJHQWH� GH� SUHVLyQ� GLIHUHQFLDO� FRQ� SODFD� GH
RULILFLRV�HQ�DFHUR�LQR[LGDEOH�����FRQ�WRPDV�HQ�OD�EULGD�
1LYHO� GH�$JXDUGLHQWH��6HJ~Q�HO� DQiOLVLV� GHO� SURFHVR�GHVFULWR�� SDUD�PHGLU� HVWD
YDULDEOH�� VH� KDFH� QHFHVDULR� XWLOL]DU� XQ� WUDQVPLVRU� GH� QLYHO� LQWHOLJHQWH�� FRQ



���

WRWDOL]DGRU�� VDOLGD�GH� �� ±� ���P$� F�F�� �6H� RIUHFHQ� GLVWLQWRV� WLSRV� GH� WpFQLFDV� GH
PHGLGD�SDUD�HVWH�WUDQVPLVRU��SHUR�SRU�VHU�GH�IiFLO�LQVWDODFLyQ��SUHFLVLyQ�\�FRVWR�VH
SURSRQH�DGTXLULU�XQ�WUDQVPLVRU�LQWHOLJHQWH�GH�SUHVLyQ�GLIHUHQFLDO�SDUD�PHGLFLyQ�GH
QLYHO�� 6H� GHVFDUWD� ORV� PHGLGRUHV� XOWUDVyQLFRV�� \D� TXH� GHELGR� D� OD� WXUEXOHQFLD
JHQHUDGD�SRU�ORV�DJLWDGRUHV�HQ�ORV�WDQTXHV��SURGXFLUtDQ�XQ�HFR�IDOVR��GDQGR�XQD
VHxDO�GH�PHGLGD�HUUyQHD�
'HELGR�DO� UpJLPHQ� WXUEXOHQWR�GHO� IOXMR�VH�KDFH�QHFHVDULR� LQVWDODU�XQD�YiOYXOD�GH
UHWHQFLyQ� �&KHFN��� SDUD� VHU� LQVWDODGD� HQ� HO� VLVWHPD� GH� WXEHUtDV� DQWHV� GHO
WUDQVPLVRU�GH�IOXMR��SDUD�HYLWDU�OD�LQYHUVLyQ�GHO�IOXMR�GH�DOFRKRO�
$GHPiV�SDUD� UHFLELU� ODV� VHxDOHV�GH�FDPSR�DO�3&��HV�GHFLU�� OD� VHxDO� GH� IOXMR�GH
DOFRKRO� \� ODV� GRV� VHxDOHV� GH� QLYHO� GH� DJXDUGLHQWH� VH� QHFHVLWD� XQD� WDUMHWD� GH
DGTXLVLFLyQ� GH� GDWRV� GH� 1DWLRQDO� ,QVWUXPHQWV�� FRQ� SRU� OR� PHQRV� WUHV� HQWUDGDV
DQDOyJLFDV�� UHVROXFLyQ� GH� ��� ELWV� \� GULYHU� GH� FRPXQLFDFLRQHV� 23&� \D� TXH� pO
SUHVXSXHVWR� HV� LQVXILFLHQWH� SDUD� DGTXLULU� XQ� 3/&� GH� ~OWLPD� JHQHUDFLyQ�� (VWD
WDUMHWD�HQWUHJDUi�ODV�VHxDOHV�GH�FDPSR�GLJLWDOL]DGDV�SDUD�VHU�OOHYDGDV�DO�VRIWZDUH
6&$'$��6H�SURSRQH�DGTXLULU�HO�VRIWZDUH�L),;�����GH�*(�)$18&�,QWHOOXWLRQ��SRU�VX
YHUVDWLOLGDG��IiFLO�SURJUDPDFLyQ��VRSRUWH�TXH�EULQGD�\�FRQILDQ]D�DO�VHU�XWLOL]DGR�HQ
YDULDV�SODQWDV�GH�SURGXFFLyQ�LQGXVWULDO�HQ�HO�SDtV�



���

����,03/(0(17$&,Ï1�'(�/26�75$160,625(6�'(�)/8-2�<�1,9(/
(O� /'��� HV� XQ� WUDQVPLVRU� GH� SUHVLyQ� LQWHOLJHQWH� SDUD� OD� PHGLFLyQ� GLIHUHQFLDO�
PDQRPpWULFD� \� DEVROXWD� GH� QLYHO� \� IOXMR�� (O� WUDQVPLVRU� VH� EDVD� HQ� XQ� VHQVRU
FDSDFLWLYR� SUREDGR� HQ� HO� FDPSR�� TXH� RIUHFH� XQ� IXQFLRQDPLHQWR� VHJXUR� \� DOWR
UHQGLPLHQWR�� � /D� WHFQRORJtD� GLJLWDO� TXH� VH� XVD� HQ� HO� /'��� SHUPLWH� VHOHFFLRQDU
YDULRV�WLSRV�GH�XQLGDGHV�GH�PHGLGD��XQD�IiFLO�LQWHUID]�HQWUH�HO�FDPSR�\�OD�VDOD�GH
FRQWURO� \� DOJXQDV� FDUDFWHUtVWLFDV� TXH� UHGXFHQ� QRWDEOHPHQWH� ORV� FRVWRV� GH
LQVWDODFLyQ��RSHUDFLyQ�\�PDQWHQLPLHQWR�
)LJXUD����� 7UDQVPLVRU�/'�����



���

���� '(6&5,3&,Ï1�)81&,21$/�'(/�75$160,625�/'����
(O� /'� ���� HVWD� GLVHxDGR� SDUD� DSOLFDFLRQHV� GH� FRQWURO� GH� SURFHVRV� LQGXVWULDOHV�
H[LVWHQ� GRV� FDEOHV� GH� WUDQVPLVLyQ� TXH� HQWUHJDQ� XQD� VHxDO� GH� �� ± ��� P$
SURSRUFLRQDO� D� OD� SUHVLyQ� GLIHUHQFLDO� DSOLFDGD� DO� VHQVRU�� � (VWD� VHxDO� SXHGH� VHU
WUDQVPLWLGD� D� ODUJDV� GLVWDQFLDV� �KDVWD� �� .P��� OD� FRPXQLFDFLyQ� GLJLWDO� SDUD
FDOLEUDFLyQ�\�PRQLWRUHR�UHPRWR�GHO�WUDQVPLVRU�D�WUDYpV�GHO�SURWRFROR�+DUW�VH�KDFH
FRQ�ORV�PLVPRV�FDEOHV�TXH�OOHYDQ�OD�VHxDO�GH������P$��(O�WUDQVPLVRU�FRQVLVWH�GH
GRV� SDUWHV� SULQFLSDOPHQWH�� HO� VHQVRU� �XQD� FpOXOD� GH� YDULDFLyQ� FDSDFLWLYD�� \� XQ
FLUFXLWR�HOHFWUyQLFR�
������ '(6&5,3&,Ï1�)81&,21$/�'(/�6(1625
(O�GLDIUDJPD�VHQVRU�VH�GHIOHFWD� FRPR� UHVXOWDGR�GH� OD�GLIHUHQFLD�HQWUH� OD�SUHVLyQ
DSOLFDGD�DO�ODGR�L]TXLHUGR�\�GHUHFKR�GHO�VHQVRU�
)LJXUD�����&pOXOD�&DSDFLWLYD�



���

'RQGH����3��\�3��VRQ�ODV�SUHVLRQHV�HQ�ODV�FiPDUDV�+�\�/�
&+�HV�OD�FDSDFLWDQFLD�HQWUH�OD�SODFD�ILMD�HQ�HO�ODGR�3��\�HO�GLDIUDJPD�VHQVRU�
&/�HV�OD�FDSDFLWDQFLD�HQWUH�OD�SODFD�ILMD�HQ�HO�ODGR�3��\�HO�GLDIUDJPD�VHQVRU�
G�HV�OD�GLVWDQFLD�HQWUH�ODV�SODFDV�ILMDV�&+�\�&/�
'G�HV�OD�GHIOH[LyQ�GHO�GLDIUDJPD�VHQVRU�GHELGD�D�OD�SUHVLyQ�GLIHUHQFLDO�'3� �3��±
3��
6DELHQGR�TXH� OD� FDSDFLWDQFLD�GH� XQ� FRQGHQVDGRU� FRQ�SODFDV� SODQDV� \� SDUDOHODV
SXHGH� H[SUHVDUVH� FRPR� XQD� IXQFLyQ� GH� OD� SODFD� GHO� iUHD� �$�� \� OD� GLVWDQFLD� �G�
HQWUH�ODV�SODFDV�FRPR�

G$& �H 
'RQGH�
H  �FRQVWDQWH�GLHOpFWULFD�GHO�PHGLR�HQWUH�ODV�SODFDV�GHO�FDSDFLWRU�
6L�VH�FRQVLGHUDQ�&+�\�&/�FRPR�ODV�FDSDFLWDQFLDV�GH�ODV�SODFDV�SODQDV�\�SDUDOHODV
FRQ�iUHDV�LGpQWLFDV��HQWRQFHV�

GG $&+ '� ���� �H \��� GG $&/ '� ���� �H
6LQ�HPEDUJR��VL� OD�SUHVLyQ�GHO�GLIHUHQFLDO��'3��DSOLFDGR�DO�HOHPHQWR�FDSDFLWLYR�QR
GHVYtD� HO� GLDIUDJPD� VHQVRU� PiV� DOOi� GHO� G���� HV� SRVLEOH� VXSRQHU� TXH� 'G� HV
SURSRUFLRQDO�D�'3�TXH�HV��� 3G '' D
$O�GHVDUUROODU�OD�H[SUHVLyQ��&/���&+���&/���&+���VH�GHGXFH�TXH�



���

G G&/&+ &/&+3 ' ¹̧·©̈§ �� ' ��
&RPR�OD�GLVWDQFLD��G��HQWUH�OD�SODFD�ILMD�&+�\�&/�HV�FRQVWDQWH��HV�SRVLEOH�FRQFOXLU
TXH�OD�H[SUHVLyQ��&/�&+���&/���&+��HV�SURSRUFLRQDO�D�'3�\�SRU�FRQVLJXLHQWH��D�OD
SUHVLyQ�GLIHUHQFLDO�D�VHU�PHGLGD��(QWRQFHV�HV�SRVLEOH�GHFLU�TXH�OD�FpOXOD�FDSDFLWLYD
HV�XQ�VHQVRU�GH�SUHVLyQ�IRUPDGR�SRU�GRV�FDSDFLWRUHV�YDUtDEOHV��VHJ~Q�OD�SUHVLyQ
GLIHUHQFLDO�DSOLFDGD�
������ '(6&5,3&,Ï1�)81&,21$/�'(/�&,5&8,72�(/(&75Ï1,&2
(O� FLUFXLWR� HOHFWUyQLFR� PLGH� OD� YDULDFLyQ� GH� OD� FDSDFLWDQFLD� HQWUH� ODV� SODFDV� \
JHQHUD�XQD�VHxDO�GH������P$�TXH�HV�SURSRUFLRQDO�D�OD�SUHVLyQ�GLIHUHQFLDO�DSOLFDGD
DO� VHQVRU�� 6LHQGR� HO� FLUFXLWR� HOHFWUyQLFR� EDVDGR� HQ� XQ�PLFURSURFHVDGRU� HV�PX\
SUHFLVR�� DGHPiV� GH� VHU� PHMRUDGR� DO� FRQWDU� FRQ� XQ� VHQVRU� GH� WHPSHUDWXUD
HPEHELGR�SDUD�HYLWDU�VX�IXQFLRQDPLHQWR�LQFRUUHFWR�
(O� WUDQVPLVRU� SXHGH� WDPELpQ� RSHUDU� FRPR� XQD� FRPELQDFLyQ� GH� WUDQVPLVRU� PiV
FRQWURODGRU��(Q�HVWH�FDVR�� OD�VHxDO�GH������P$�HV�XVDGD�FRPR� OD�VDOLGD�GH�XQD
IXQFLyQ�GH�FRQWURO�3,'��PLHQWUDV�OD�VHxDO�GLJLWDO�SXHGH�VHU�XVDGD�SDUD�PRQLWRUHR�\
FDOLEUDFLyQ� UHPRWD�� (Q� OD� VLJXLHQWH� ILJXUD� VH� SXHGH� REVHUYDU� HO� GLDJUDPD� HQ
EORTXHV� GHO� FLUFXLWR� HOHFWUyQLFR� GHO� WUDQVPLVRU� LQWHOLJHQWH� GH� SUHVLyQ� GLIHUHQFLDO
PDUFD�60$5�/'�����
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)LJXUD�����'LDJUDPD�HQ�EORTXHV�GHO�FLUFXLWR�GHO�/'�����
&21-8172�'(/�6(1625�� 3/$&$�35,1&,3$/

3/3/3/$$6.6.��� 3/$&$�'(/�9,62533
-

7DEOD�����3DUWHV�GHO�7UDQVPLVRU�/'�����
1UR��3DUWH 1RPEUH�GH�OD�3DUWH� 7DSD�FRQ�9LVRU� $QLOORV�GH�YHGDPLHQWR� 7RUQLOORV� 'LVSOD\� 7RUQLOORV� 7DUMHWD�(OHFWUyQLFD�3ULQFLSDO� (VSDFLDGRUHV� 7RUQLOOR�GH�WUDED�GHO�VHQVRU� 7RUQLOOR�GH�WUDED�GH�WDSD�� $ORMDPLHQWR�� 7DSD�GH�SURWHFFLyQ�GH�DMXVWH�ORFDO�� 7RUQLOOR�GH�ILMDFLyQ�GH�SODFD�GH�LGHQWLILFDFLyQ�� $LVODGRU�GH�EORTXH�WHUPLQDO�� 7RUQLOOR�GH�ILMDFLyQ�GH�WHUPLQDO�� 7DSD�VLQ�9LVRU�� 7DSDQ�GH�IODQJH�� )ODQJH��FRQ�RULILFLR�SDUD�GUHQDMH�
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�� 7XHUFD�GH�IODQJH�� $QLOORV�GH�YHGDPLHQWR�� $QLOORV�GH�YHGDPLHQWR�� 7RUQLOOR�GH�DLVODPLHQWR�D�7LHUUD�H[WHUQR�� 7XHUFDV�� 7RUQLOOR�GH�'UHQDMH�SDUD�VDFDU�$LUH�� $QLOORV�GH�YHGDPLHQWR�� 7RUQLOOR�GH�DGDSWDGRU�� $GDSWDGRU�� 6HQVRU�� $QLOORB2��GH�UHIXHU]R�
)LJXUD�����3DUWHV�GHO�7UDQVPLVRU�/'�����



���

������352*5$0$&,Ï1�<�$-867(�'(/�75$160,625
(O� /'� ���� SXHGH� VHU� SURJUDPDGR� XWLOL]DQGR� HO� +DQG�7HUPLQDO� R� XQ� FRPSXWDGRU
SHUVRQDO� �3&�� XVDQGR� HO� VRIWZDUH� &21)���MXQWR� FRQ� XQD� LQWHUIDFH� 60$5
+,����+$57�56���&��� �(O� VRIWZDUH�&21)����HV�XQD� LQWHUIDFH�GH�FRQILJXUDFLyQ
EDMR�:LQGRZV��TXH�KDFH�OD�LQWHUID]�KRPEUH�PDTXLQD�VHD�PX\�DPLJDEOH�
(O� DMXVWH� ORFDO� VH� KDFH� SRU� PHGLR� GH� XQ� GHVDWRUQLOODGRU� PDJQpWLFR� TXH� SHUPLWH
DMXVWDU�HO�FHUR��VSDQ��VHWSRLQW��WRWDOL]DFLyQ��3,'��XQLGDG�GH�PHGLGD��WULP��HWF��(Q�OD
VLJXLHQWH�ILJXUD�VH�SXHGH�YHU�FRPR�VH�UHDOL]D�HO�DMXVWH�ORFDO�GHO�WUDQVPLVRU�
)LJXUD�����$MXVWH�ORFDO�GHO�&HUR�\�6SDQ�FRQ�HO�'HVDWRUQLOODGRU�0DJQpWLFR�



���

�������,167$/$&,Ï1
/D�SUHFLVLyQ�JOREDO�GH� OD�PHGLFLyQ�GH� IOXMR�� QLYHO��R�SUHVLyQ�GHSHQGH�GH�PXFKDV
YDULDEOHV�� $XQTXH� HO� WUDQVPLVRU� WHQJD� XQ� EXHQ� GHVHPSHxR�� OD� LQVWDODFLyQ
DGHFXDGD� HV� HVHQFLDO� SDUD� DXPHQWDU� DO�Pi[LPR� ORV� EHQHILFLRV� REWHQLGRV�� HQWUH
WRGRV�ORV�IDFWRUHV�TXH�SXHGHQ�DIHFWDU�OD�SUHFLVLyQ�GHO� WUDQVPLVRU�� ODV�FRQGLFLRQHV
DPELHQWDOHV�VRQ�PiV�GLItFLOHV�SDUD�FRQWURODU��6LQ�HPEDUJR��KD\�PDQHUDV�GH�UHGXFLU
ORV�HIHFWRV�GH�WHPSHUDWXUD��KXPHGDG�\�YLEUDFLyQ�
(O�/'����WLHQH�XQ�VHQVRU�GH�WHPSHUDWXUD�HPEHELGR�TXH�FRPSHQVD�ODV�YDULDFLRQHV
GH�WHPSHUDWXUD��(Q�OD�IiEULFD�GH�FRQVWUXFFLyQ��FDGD�WUDQVPLVRU�HV�VRPHWLGR�D�XQ
FLFOR�GH� WHPSHUDWXUD�\� ODV�FDUDFWHUtVWLFDV�GHO� VHQVRU��EDMR� WHPSHUDWXUDV�GLVWLQWDV
VRQ� JUDEDGDV� HQ� OD� PHPRULD� GHO� WUDQVPLVRU�� (Q� HO� FDPSR�� HVWD� FDUDFWHUtVWLFD
DWHQ~D�HO�HIHFWR�GH� OD�YDULDFLyQ�GH� WHPSHUDWXUD��(O� WUDQVPLVRU� IXH�GLVHxDGR�SDUD
VHU�VyOLGR�\�OLJHUR�DO�PLVPR�WLHPSR��HVWR�IDFLOLWD�VX�PRQWDMH�HQ�HO�FDPSR�
)LJXUD�����'LVHxR�GH�0RQWDMH�GHO�7UDQVPLVRU�/'�����



���

3DUD� HO�PRQWDMH� JHQHUDO� GH� FDGD� XQR� GH� ORV� WUHV� WUDQVPLVRUHV�� �� WUDQVPLVRU� GH
IOXMR�\��� WUDQVPLVRUHV� GH�QLYHO� VH�XWLOL]y�HO� VLJXLHQWH�GLDJUDPD�GH� FDEOHDGR�� TXH
PXHVWUD�FRPR�OD�VHxDO�GH�FDPSR��IOXMR�y�QLYHO��HV�WUDQVIRUPDGD�DO�UDQJR�GH����±���
P$� F�F� SRU� HO� WUDQVPLVRU� /'� ���� \� HV� HQYLDGD� SRU� PHGLR� GH� �� FDEOHV� GH
WUDQVPLVLyQ�FRQ�DSDQWDOODPLHQWR�D�XQD�UHVLVWHQFLD�GH����: TXH�JHQHUD�XQD�FDtGD
GH�WHQVLyQ�GH�������9ROWLRV�'&�UDQJR�D�VHU�GLJLWDOL]DGR�SRU�OD�WDUMHWD�GH�DGTXLVLFLyQ
GH�GDWRV�'$4�����(�GH�1DWLRQDO�,QVWUXPHQWV�LQVHUWDGD�HQ�HO�FRPSXWDGRU��3&���OD
WDUMHWD� GLVSRQH� GH� EXV� 3&,�� ��� HQWUDGDV� DQiORJDV�� �� ,�2� GLJLWDOHV� \� �� VDOLGDV
DQiORJDV�WRGDV�FRQ�XQD�UHVROXFLyQ�GH����ELWV��WUDQVSRUWD�ORV�GDWRV�GLJLWDOL]DGRV�GH
FDPSR�DO�FRPSXWDGRU� �3&��SRU�PHGLR�GHO�GULYHU�GH�FRPXQLFDFLRQHV�23&�6HUYHU
GH�1DWLRQDO�,QVWUXPHQWV�DO�VRIWZDUH�GH�VXSHUYLVLyQ�6&$'$�
)LJXUD�����'LDJUDPD�JHQHUDO�GH�FDEOHDGR�SDUD�HO�7UDQVPLVRU�/'�����



���

������ 0217$-(�'(/�75$160,625�/'�����3$5$�0(','$�'(�)/8-2�'(
$/&2+2/

/D� FRQILJXUDFLyQ� GHO� WUDQVPLVRU� /'� ���� SDUD� PHGLGD� GH� IOXMR� GH� DOFRKRO� \� OD
FRQVWUXFFLyQ�GH�OD�SODFD�RULILFLR�HQ�DFHUR�LQR[LGDEOH�����TXH�IXHURQ�LQVWDODGRV�HQ
OD� WXEHUtD� TXH� FRQGXFH� HO� DOFRKRO� KDFLD� ORV� WDQTXHV� GH� SUHSDUDFLyQ� GH
DJXDUGLHQWH��VH�UHDOL]y�HQ� OD�HPSUHVD�TXH�VXPLQLVWUD� ORV� WUDQVPLVRUHV�VHJ~Q� ORV
SDUiPHWURV�HVFULWRV�HQ�HO�FDStWXOR����GH�HVWH�WUDEDMR��&DEH�DQRWDU�TXH�VH�SXHGH
FRQILJXUDU� HQ� FDPSR� VL� HV� QHFHVDULR� KDFLHQGR� XQ� DMXVWH� ORFDO� XWLOL]DQGR� HO
GHVDWRUQLOODGRU� PDJQpWLFR�� 3DUD� VX� LQVWDODFLyQ� IXHURQ� QHFHVDULRV� DOJXQRV
DFFHVRULRV� FRPR�� YiOYXODV� GH�EROD� �WRGR�R� QDGD��� FRGRV� SDUD� GHVYLDU� OD� WXEHUtD�
XQD�YiOYXOD�GH�UHWHQFLyQ��&KHFN��TXH�VH�HQFDUJD�DXWRPiWLFDPHQWH�GH� LPSHGLU� OD
LQYHUVLyQ� GH� IOXMR� GH� DOFRKRO� \� GH� HVWD� IRUPD� HYLWDU� XQD� PHGLGD� HUUyQHD� GHO
WUDQVPLVRU�� WXELQ�HQ�DFHUR� LQR[LGDEOH�����SDUD� OOHYDU� HO� IOXLGR�GH� OD�SODFD�RULILFLR
FRQ�WRPDV�HQ� OD�EULGD�D� ODV� WRPDV�DOWR�\�EDMR��+LJK�DQG�/RZ��GHO� WUDQVPLVRU��DVt
FRPR� HPSDOPHV� \� DFFHVRULRV� GH� IHUUHWHUtD�� FDEOH� GH� LQVWUXPHQWDFLyQ� FRQ
DSDQWDOODPLHQWR�FDOLEUH����SDUD� OOHYDU� OD�VHxDO�GH� FDPSR�DO� VLVWHPD� VXSHUYLVRULR
HQ�HO�FRPSXWDGRU��3&��\�XQD�IXHQWH�GH�DOLPHQWDFLyQ�GH����9ROWLRV�'&��HQFDUJDGD
GH� VXPLQLVWUDU� OD� WHQVLyQ� QHFHVDULD� SDUD� ORJUDU� VX� FRUUHFWD� LQVWDODFLyQ� \
IXQFLRQDPLHQWR�HQ�OD�]RQD�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�GH�OD�,QGXVWULD�/LFRUHUD
GHO�&DXFD�



���

)LJXUD�����'LDJUDPD�GH�,QVWDODFLyQ�GHO�7UDQVPLVRU�GH�)OXMR�GH�$OFRKRO�

������ 0217$-(� '(/� 75$160,625� /'� ���� 3$5$�0(','$� '(� 1,9(/� '(
$*8$5',(17(

/D�FRQILJXUDFLyQ�GH ORV WUDQVPLVRUHV /'�����SDUD�PHGLGD�GH�QLYHO�GH�DJXDUGLHQWH
TXH�IXHURQ�LQVWDODGRV�HQ�ORV�GRV�WDQTXHV�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH��VH�KL]R
HQ�OD�HPSUHVD�TXH�VXPLQLVWUD�ORV�WUDQVPLVRUHV�VHJ~Q�ORV�SDUiPHWURV�HVFULWRV�HQ�HO
FDStWXOR����GH�HVWH�WUDEDMR��&DEH�DQRWDU�TXH�VH�SXHGHQ�FRQILJXUDU�HQ�FDPSR�VL�HV
QHFHVDULR�KDFLHQGR�XQ�DMXVWH�ORFDO�XWLOL]DQGR�HO�GHVDWRUQLOODGRU�PDJQpWLFR���3DUD�OD
FRUUHFWD� LQVWDODFLyQ� GH� ORV� WUDQVPLVRUHV� LQWHOLJHQWHV� GH� SUHVLyQ� /'���� SDUD
PHGLGD�GH�QLYHO�GH�DJXDUGLHQWH�HQ� OD� ]RQD�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�GH� OD
,QGXVWULD�/LFRUHUD�GHO�&DXFD��IXH�QHFHVDULR�DGTXLULU�DFFHVRULRV�GH�IHUUHWHUtD�FRPR
WXEHUtD�HQ�DFHUR�LQR[LGDEOH�GH���SXOJDGDV��YiOYXODV�GH�EROD��WRGR�R�QDGD���DGHPiV
GH�FDEOH�GH�LQVWUXPHQWDFLyQ�FRQ�DSDQWDOODPLHQWR�FDOLEUH����SDUD�OOHYDU�OD�VHxDO�GH



���

FDPSR�DO�VLVWHPD�VXSHUYLVRULR�HQ�HO�FRPSXWDGRU�\�XQD�IXHQWH�GH�DOLPHQWDFLyQ�GH
���9ROWLRV�'&��&RPR�VH�GHVHD�PHGLU�XQD�GLIHUHQFLDO�GH�SUHVLyQ�\� OD�PHGLGD�GHO
QLYHO� GH� DJXDUGLHQWH�� DO� VHU� DPERV� WDQTXHV� GH� SUHSDUDFLyQ� DELHUWRV� HQ� OD� SDUWH
VXSHULRU� SDUD� ORJUDU� HO� GHVSUHQGLPLHQWR� GH� YDSRUHV� DOFRKyOLFRV� JHQHUDGRV� HQ� HO
SURFHVR�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�� OD� LQVWDODFLyQ�GHO� WUDQVPLVRU�GH�QLYHO� GH
DJXDUGLHQWH� VH� KL]R� HQ� OD� SDUWH� LQIHULRU� GHO� WDQTXH� SDUD� ORJUDU�PHGLU� HO� QLYHO� GH
DJXDUGLHQWH�VREUDQWH� �TXH�QR� ORJUD�SDVDU� D� ORV� WDQTXHV�GH�DOPDFHQDPLHQWR��HQ
FDGD�SUHSDUDFLyQ�\�OD�VDOLGD�GH�OD�WXEHUtD�GH�OD�SDUWH�LQIHULRU�GHO�WDQTXH�VH�OOHYD�D
OD�WRPD�GH�DOWR��+LJK��GHO�WUDQVPLVRU��PLHQWUDV�TXH�OD�WRPD�GH�EDMR��/RZ��VH�GHMD
DELHUWD�D�SUHVLyQ�DWPRVIpULFD��SDUD�REWHQHU�HO�GLIHUHQFLDO�GH�SUHVLyQ�UHTXHULGR�SDUD
OD�PHGLGD�GHO�QLYHO�GH�DJXDUGLHQWH�HQ� ORV� WDQTXHV�GH�SUHSDUDFLyQ�GH� OD�]RQD�GH
SUHSDUDFLyQ�GH�DJXDUGLHQWH�HQ�OD�,QGXVWULD�/LFRUHUD�GHO�&DXFD�
)LJXUD�����'LDJUDPD�GH�,QVWDODFLyQ�GHO�7UDQVPLVRU�GH�1LYHO�GH�$JXDUGLHQWH�



���

��� ,03/(0(17$&,Ï1�'(/�6,67(0$�683(59,625,2�(1�(/�3&
���� &$5$&7(5Ë67,&$6�'(�/$�$3/,&$&,Ï1
$FWXDOPHQWH�� H[LVWH� XQD� JUDQ� RIHUWD� GH� VRIWZDUH� GH� VXSHUYLVLyQ�� FRQWURO� \
DGTXLVLFLyQ� GH� GDWRV� \� OD� HYROXFLyQ� GH� HVWH� VRIWZDUH� VLJXH�XQD� WULSOH� WHQGHQFLD�
LQWHUFRPXQLFDFLyQ�HQWUH�DSOLFDFLRQHV��HVWDQGDUL]DFLyQ�GH�ODV�FRPXQLFDFLRQHV�FRQ
ORV�GLVSRVLWLYRV�GH�FDPSR�\�DGRSFLyQ�GHO�HQWRUQR�GH�FRPXQLFDFLyQ�,QWHUQHW�
(QWUH�ORV�HOHPHQWRV�TXH�FDUDFWHUL]DQ�OD�RIHUWD�DFWXDO�GH�VRIWZDUH�GH�VXSHUYLVLyQ�\
FRQWURO�VH�GHVWDFDQ�OD�SURJUDPDFLyQ�HQ�9LVXDO�%DVLF�R�9LVXDO�&�SDUD�$SOLFDFLRQHV�
XVR�GH�WHFQRORJtD�$FWLYH;��FRPSDWLELOLGDG�FRQ�HO�HQWRUQR�\�WHFQRORJtD�GH�0LFURVRIW�
\�XVR�GHO�6LVWHPD�2SHUDWLYR�0LFURVRIW�:LQGRZV��/DV�YHQWDMDV�GH�OD�XWLOL]DFLyQ�GH
ODV�UHGHV�GH�FRPXQLFDFLyQ�HQ�ORV�HQWRUQRV�6&$'$�VH�UHVXPHQ�HQ�OD�REWHQFLyQ�GH
OD�LQIRUPDFLyQ�HQ�WLHPSR�UHDO�GH�OD�SODQWD�SDUD�FXDOTXLHU�SHUVRQD�DXWRUL]DGD�GH�OD
PLVPD��HVWp�GRQGH�HVWp�
&RQ�HO�GHVDUUROOR�GH�HVWH�SUR\HFWR��OD�LQGXVWULD�/LFRUHUD�GHO�&DXFD�FXHQWD�FRQ�XQD
DSOLFDFLyQ�TXH�SHUPLWH�OD�VXSHUYLVLyQ�GH�WUHV�YDULDEOHV�GHO�SURFHVR�GH�SUHSDUDFLyQ
GH�DJXDUGLHQWH��XQ�IOXMR�GH�DOFRKRO�\��HO�QLYHO�GH�DJXDUGLHQWH�HQ�VXV�GRV�WDQTXHV
GH�SUHSDUDFLyQ�D�WUDYpV�GH�XQ VHUYLGRU��3&���/D�DSOLFDFLyQ�GH�XQ�VLVWHPD�6&$'$
VH�FRPSRQH��SRU�XQD�SDUWH��GHO�VLWLR�GyQGH�HVWi�XELFDGR�HO�FRPSXWDGRU�SULQFLSDO�R



���

VHUYLGRU� �OODPDGR� FRP~QPHQWH� FHQWUR� GH� FRQWURO��� \� SRU� RWUD�� ORV� FRPSXWDGRUHV
FOLHQWHV� TXH� YtD� UHG� FRQ� SURWRFROR� 7&3�,3�� SXHGHQ� UHDOL]DU� JHVWLyQ� UHPRWD� GHO
VLVWHPD�
/DV�KHUUDPLHQWDV�XWLOL]DGDV�HQ�HO�GHVDUUROOR�GHO�SUR\HFWR�VRQ�
x 6RIWZDUH� 6&$'$� L),;� 9HUVLyQ� ��� GH� *(� )$18& ,QWHOOXWLRQ FRQ� 0LFURVRIW

9LVXDO�%$6,&�SDUD�DSOLFDFLRQHV�LQFOXLGR�
x 6LVWHPD�2SHUDWLYR�0LFURVRIW�:LQGRZV�;3�
x 0LFURVRIW�([FHO�SDUD�OD�FUHDFLyQ�GH�UHSRUWHV�
/D�DSOLFDFLyQ�GHVDUUROODGD�FXPSOH�FRQ�ODV�VLJXLHQWHV�HVSHFLILFDFLRQHV�
x ,QWHUID]�JUiILFD�VLPLODU�D�OD�]RQD�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�HQ�OD�,QGXVWULD

/LFRUHUD�GHO�&DXFD�
x $GTXLVLFLyQ�GH�GDWRV�D�WUDYpV�GH�OD�7DUMHWD�����(�GH�1DWLRQDO�,QVWUXPHQWV�
x 9LVXDOL]DFLyQ� GHO� HVWDGR� GHO� VLVWHPD� VXSHUYLVRULR�� GDWRV�� JUiILFDV�� DODUPDV�

KLVWyULFRV�\�UHSRUWHV�
x %DVH�GH�GDWRV�TXH�UHJLVWUD�WRGRV�ORV�YDORUHV�GH�ORV�SDUiPHWURV�GH�OD�DSOLFDFLyQ

'&6�
������ 7$5-(7$�'(�$'48,6,&,Ï1�'(�'$726�����(�'(�1,
/D�7DUMHWD� ,QWHUID]� ����(�GH�1,� HQFDUJDGD�GHO� VLVWHPD� GH� DGTXLVLFLyQ� GH� GDWRV
HVWi�FRQIRUPDGD�SRU�OD�WDUMHWD��XQ�FDEOH�FRQHFWRU�\�XQ�EORTXH�FRQHFWRU���/D�WDUMHWD



���

HV�SDUD� LQVHUFLyQ� HQ� XQD� UDQXUD� WLSR�3&,� GHO� FRPSXWDGRU�� OD� FXDO� FRQVWD� GH� ORV
VLJXLHQWHV�EORTXHV�IXQFLRQDOHV�
x %ORTXH�GH����HQWUDGDV�DQDOyJLFDV�FRQ�UHVROXFLyQ�GH����ELWV�
x %ORTXH�GH���VDOLGDV�DQDOyJLFDV�FRQ�UHVROXFLyQ�GH����ELWV�
x %ORTXH�GH����SXHUWRV�GLJLWDOHV�GH�HQWUDGD�\�VDOLGD�
x %ORTXH�GH���FRQWDGRUHV�\����WHPSRUL]DGRUHV�
)LJXUD�����7DUMHWD�GH�$GTXLVLFLyQ�GH�'DWRV�����(�

(O� EORTXH� FRQHFWRU� IXQFLRQD� FRPR� ERUQHUD� SDUD� ODV� FRQH[LRQHV� DQiORJDV� \
GLJLWDOHV� \� HO� FDEOH� FRQHFWRU� HV� XQ� FDEOH� ULEERQ� TXH� SHUPLWH� FRQHFWDU� HO� EORTXH
FRQHFWRU� \� OD� WDUMHWD� GH� DGTXLVLFLyQ� GH� GDWRV�� (O� VRIWZDUH� HVSHFLDOL]DGR� L),;
9HUVLyQ���� GH�*(�)$18& ,QWHOOXWLRQ LQFOX\H�XQD� VHULH� GH� GULYHUV� TXH� SHUPLWHQ
UHDOL]DU� OD� DGTXLVLFLyQ� GH� ORV� GDWRV� D� WUDYpV� GH� VLVWHPDV� 6&$'$� R� 3/&¶V
FRPHUFLDOHV� �,�2� 6HUYHU��� VLQ� HPEDUJR�� WDPELpQ� SHUPLWH� OD� DGLFLyQ� GH� RWURV



���

VLVWHPDV�QR�WDQ�JHQpULFRV�PHGLDQWH�ORV�GHQRPLQDGRV�&RQWUROHV�$FWLYH;���'HELGR
D�TXH�HQ�OD�,QGXVWULD�OLFRUHUD�GHO�&DXFD�OD�DGTXLVLFLyQ�GH�ORV�GDWRV�GHO�SURFHVR�GH
SUHSDUDFLyQ� GH� DJXDUGLHQWH� VH� UHDOL]D� D� WUDYpV� GH� OD� 7DUMHWD� ,QWHUID]� ����(�� VH
KL]R�QHFHVDULD� OD� LQFOXVLyQ�GH�XQ�GULYHU�SDUD�GLFKD� WDUMHWD�HQ�HO� VRIWZDUH�GH� L),;
9HUVLyQ� ��� GH� *(� )$18& ,QWHOOXWLRQ�� HO� FXDO� HV� XQ� GULYHU� 23&� 6HUYHU
GHVDUUROODGR�SRU�1DWLRQDO�,QVWUXPHQWV�\�TXH�YLHQH�LQFOXLGR�HQ�XQ�&'�HQWUHJDGR�SRU
OD�FRPSUD�GH�OD�WDUMHWD�
������ '5,9(5� '(� &2081,&$&,Ï1� (175(� /$� 7$5-(7$� ����(� (� ,),;

9(56,Ï1�����'(�*(�)$18&�,17(//87,21�
$SURYHFKDQGR� ORV� GULYHUV� LQFOXLGRV� HQ� � L),;� VH� LQVWDOy� XQ� � 'ULYHU� 23&�23&
&OLHQWH� TXH� SHUPLWLHUD� HO� DFFHVR� D� ORV� FDQDOHV� GH� � OD� WDUMHWD� GH� DGTXLVLFLyQ� GH
GDWRV�GHVGH�OD�DSOLFDFLyQ�GH�L),;���(VWD�FRPXQLFDFLyQ�JDUDQWL]D�HO�HQYtR�GH�GDWRV
GHVGH�OD�WDUMHWD�KDFLD�HO�FRPSXWDGRU�TXH�FRQWLHQH�HO�VLVWHPD�VXSHUYLVRULR�HQ�L),;�
�������'(6$552//2�'(�/$�$3/,&$&,Ï1
8QD� YH]� LQVWDODGR� HO� GULYHU� GH� FRPXQLFDFLyQ� HQWUH� OD� WDUMHWD� GH� DGTXLVLFLyQ� GH
GDWRV� ����(� H� LQFOXLGR� HQ� L),;�� VH� SURFHGLy� D� HODERUDU� ODV� UHSUHVHQWDFLRQHV
JUiILFDV� GH� OD� ]RQD� GH� SUHSDUDFLyQ� GH� DJXDUGLHQWH� HQ� OD� ,QGXVWULD� /LFRUHUD� GHO
&DXFD�� (O� VRIWZDUH� GH� YLVXDOL]DFLyQ� L),;�SHUPLWH� DGHPiV� HQODFHV� GH� DQLPDFLyQ
SDUD� TXH� OD� LQIRUPDFLyQ� VHD� YLQFXODGD� D� OD� SDQWDOOD� SDUD� VHU� YLVWD� \�PRGLILFDGD



���

GLQiPLFDPHQWH�� (Q� HO� PRQLWRUHR� GH� IOXMR� GH� DOFRKRO�� OD� VHxDO� HV� HQYLDGD� SRU� HO
WUDQVPLVRU�/'������DTXt�HO�IOXMR�PtQLPR�FRUUHVSRQGH�D���P$����9ROWLR�'&��\�HO�IOXMR
Pi[LPR�D����P$����9ROWLRV�'&���(Q�HO�PRQLWRUHR�GH�QLYHO�GH�DJXDUGLHQWH�HQ� ORV
WDQTXHV� GH� SUHSDUDFLyQ� HO� QLYHO�PtQLPR� FRUUHVSRQGH� D� ��P$� ��� 9ROWLR�'&�� \� HO
QLYHO�Pi[LPR�D����P$����9ROWLRV�'&��
)LJXUD�����6LVWHPD�6XSHUYLVRULR�GH�)OXMR�\�1LYHO�SRU�3&�HQ�L),;�



���

����� $548,7(&785$�,03/(0(17$'$
$XQTXH�L),;�SUHVHQWD�OD�DUTXLWHFWXUD�GLVWULEXLGD�FRQ�PXFKDV�YHQWDMDV�SDUD�UHDOL]DU
DSOLFDFLRQHV�� QR� IXH� SRVLEOH� LQFOXLUOD� HQ� HVWH� SUR\HFWR� SRU� PRWLYRV� GH� FDUiFWHU
HFRQyPLFRV�� VH� LPSOHPHQWy� OD� DUTXLWHFWXUD� 6WDQG�$ORQH� GRQGH� HO� FRPSXWDGRU
SULQFLSDO��6HUYLGRU�6&$'$��HV�HO�QRGR�FRQHFWDGR�GLUHFWDPHQWH�DO�SURFHVR�D�WUDYpV
GH�OD�WDUMHWD�GH�DGTXLVLFLyQ�GH�GDWRV��8QD�GHVYHQWDMD�GH�pVWD�DUTXLWHFWXUD��HV�TXH
HQ�FDVR�GH�FDHUVH�HO�QRGR�SULQFLSDO��VH�FDH�OD�LQIRUPDFLyQ�GHO�SURFHVR�FRQHFWDGR
D� pO� \� DGHPiV� VH� SLHUGH� OD� FRPXQLFDFLyQ� FRQ� OD� WDUMHWD�� \D� TXH� OD� WDUMHWD� GH
DGTXLVLFLyQ� GH� GDWRV� ����(� HVWi� FRQHFWDGD� GLUHFWDPHQWH� D� OD� UDQXUD� 3&,� GHO
FRPSXWDGRU�� 8QD� SRVLEOH� VROXFLyQ� D� HVWH� SUREOHPD� HV� FRQHFWDU� RWUR� VHUYLGRU
6&$'$�JHPHOR�TXH�UHFLED�ORV�GDWRV�GHO�SURFHVR�FXDQGR�HO�QRGR�SULQFLSDO�IDOOH�
)LJXUD������&RQILJXUDFLyQ�6WDQG�$ORQH�

,PSUHVRUD��������� 6HUYLGRU�6&$'$���� +DUGZDUH�GHO�3URFHVR
3DUD� OD� FRQILJXUDFLyQ� GH� OD� DSOLFDFLyQ�6WDQG�$ORQH�� XQD� YH]� VH� KD� UHDOL]DGR� OD
LQWHUID]� JUiILFD�� VH� DVRFLDQ� ORV� REMHWRV� TXH� LQWHUYLHQHQ� HQ� HOOD� FRQ� VXV
FRUUHVSRQGLHQWHV�7DJV�\�VH�SUXHED�VX�IXQFLRQDPLHQWR�HQ�VX�QRGR�SULQFLSDO��3DUD



���

FRQILJXUDU�\�SRQHU�HQ�PDUFKD�OD�DSOLFDFLyQ��HV�QHFHVDULR�KDELOLWDU�ORV�SHUPLVRV�GH
DFFHVR� �QRPEUH� GH� XVXDULR� \� FRQWUDVHxD�� TXH� VH� HVWDEOHFHQ� HQ� HO� VLVWHPD
VXSHUYLVRULR� HQ� L),;�� $O� ILQDO� GH� FDGD� FLFOR� GH� SUHSDUDFLyQ� GH� DJXDUGLHQWH� HO
XVXDULR�SXHGH�VROLFLWDU�XQ�UHSRUWH�JHQHUDGR�HQ�(;&(/�TXH�FRQWLHQH� OD�FDQWLGDG
GH� DOFRKRO� HPSOHDGR� \� YROXPHQ� GH� OD� FDQWLGDG� GH� DJXDUGLHQWH� SUHSDUDGR�� 6H
UHDOL]y� XQD� FRSLD� GH� VHJXULGDG� � �%DFNXS�� GH� WRGD� OD� DSOLFDFLyQ� XWLOL]DQGR� XQD
IXQFLyQ� GH� L),;�� HO� %DFNXS� 5HVWRUH� �TXH� SHUPLWH� KDFHU� FRSLDV� GH� VHJXULGDG� \
UHFXSHUDU� XQD� DSOLFDFLyQ� GHVGH� XQD� FRSLD� GH� VHJXULGDG�� HQ� HO� GLVFR� GXUR� GHO
FRPSXWDGRU�SULQFLSDO�\�HQ�XQ�&'�HQ�FDVR�GH�TXH�HO�3&�VXIUD�DOJ~Q�GDxR�



���

�����&21&/86,21(6
�� /D� UHDOL]DFLyQ� GH� XQ� HVWXGLR� GHO� SURFHVR� GH� SUHSDUDFLyQ� GH� DJXDUGLHQWH�

SHUPLWLy� HYLGHQFLDU� OD� IDOWD� GH� LQVWUXPHQWRV� LQGXVWULDOHV� DGHFXDGRV� SDUD� OD
PHGLFLyQ� GHO� QLYHO� \� GH� IOXMR� TXH� SHUPLWDQ� FRQRFHU� GH� XQ� PRGR� ILDEOH� OD
FDQWLGDG�GH� ORV� LQVXPRV�XWLOL]DGRV�HQ� OD�SUHSDUDFLyQ�GHO�SURGXFWR�ILQDO�HQ� OD
,QGXVWULD�/LFRUHUD�GHO�&DXFD��$Vt�FRPR�OD�QHFHVLGDG�GH� LPSOHPHQWDUORV�HQ� OD
IDEULFD� SDUD� SRGHU� WHQHU� XQD� VXSHUYLVLyQ� FRQVWDQWH� HQ� HO� SURFHVR� GH
SURGXFFLyQ�GH�DJXDUGLHQWH��DGHPiV�GH�DXPHQWDU�HO�YROXPHQ�GH�SURGXFFLyQ�D
XQ� PHQRU� FRVWR�� KHFKR� TXH� SRVLELOLWD� � D� OD� ,QGXVWULD� /LFRUHUD� GHO� &DXFD
FRPSHWLU�HQ�RWURV�PHUFDGRV�

�� /D�LPSOHPHQWDFLyQ�GH�ORV�WUDQVPLVRUHV�SDUD�PHGLU�HO�IOXMR�GH�DOFRKRO�\�HO�QLYHO
GH� DJXDUGLHQWH� HQ� ORV� WDQTXHV� GH� SUHSDUDFLyQ� UHGXMR� HO� WLHPSR� GHO� FLFOR� GH
SUHSDUDFLyQ� GH� DJXDUGLHQWH� \� SHUPLWH� GLVPLQXLU� ODV� DFWLYLGDGHV� GHO� RSHUDULR
HQFDUJDGR�GH�OD�SUHSDUDFLyQ�GH�DJXDUGLHQWH��DFWLYLGDGHV�TXH�DJUHJDQ�YDORU�DO
SURGXFWR�ILQDO��\�FRQ�VX�HOLPLQDFLyQ�UHGXFHQ�HO�FRVWR�SRU�XQLGDG�GHO�SURGXFWR�
\D�TXH�VH�UHGXFH�HO�FRVWR�TXH�VH�OH�DJUHJD�DO�SURGXFWR�SRU�PDQR�GH�REUD�

�� (O� WUDQVPLVRU� SDUD�PHGLGD� GH� IOXMR� GH� DOFRKRO� SHUPLWH� OOHYDU� XQ� FRQWURO�PiV
SUHFLVR�GH�OD�FDQWLGDG�GH�DOFRKRO�HPSOHDGR�HQ�OD�SUHSDUDFLyQ�GH�DJXDUGLHQWH�\
GLVPLQX\H� OD� SRVLELOLGDG� GH� SpUGLGD� GH� DOFRKRO�� SXHVWR� TXH� HO� LQVWUXPHQWR



���

LQGLFD�OD�FDQWLGDG�GH�DOFRKRO�HQYLDGR�D�ORV�WDQTXHV�GH�SUHSDUDFLyQ�KDFH�TXH�OD
FDOLGDG�GHO� SURGXFWR� ILQDO� HVWH� GH� DFXHUGR� DO� JUDGR� DOFRKyOLFR� GHVHDGR� ����
*/��VHJ~Q�OD�³UHFHWD´�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH�

�� /RV� WUDQVPLVRUHV� SDUD� PHGLGD� GH� QLYHO� GH� DJXDUGLHQWH� HQ� ORV� WDQTXHV� GH
SUHSDUDFLyQ�GH�DJXDUGLHQWH�SHUPLWLHURQ�HVWDEOHFHU�GH�XQ�PRGR�PiV�SUHFLVR�\
FRQILDEOH�HO�YROXPHQ�GH�OD�FDQWLGDG�GH�DJXDUGLHQWH�SUHSDUDGR�HQ�FDGD�FLFOR�GH
SUHSDUDFLyQ�

�� /D� LPSOHPHQWDFLyQ�GH�XQ�VLVWHPD�VXSHUYLVRULR�HQ�3&�SHUPLWLy�HO�PRQLWRUHR�\
VXSHUYLVLyQ�FRQVWDQWH�GHO�SURFHVR�GH�SUHSDUDFLyQ�GH�DJXDUGLHQWH��DGHPiV�GH
JHQHUDU�UHSRUWHV�HQ�(;&(/�DXWRPiWLFDPHQWH�TXH�UHGXFHQ�HO�WLHPSR�GHO�-HIH
GH� 3URGXFFLyQ� HQ� KDFHUORV�� DGHPiV� GH� FRQRFHU� DODUPDV� H� KLVWyULFRV� GHO
SURFHVR�GH�SUHSDUDFLyQ��KHFKR�TXH�SRVLELOLWD� OD�DFFLyQ�FRUUHFWLYD�GHO�SURFHVR
RSRUWXQDPHQWH�HYLWDQGR�OD�SpUGLGD�GH�LQVXPRV�\�GLVPLQX\HQGR�ORV�JDVWRV�GH
SUHSDUDFLyQ�GH�DJXDUGLHQWH�HQ�OD�,QGXVWULD�/LFRUHUD�GHO�&DXFD��SHUPLWLHQGR�XQ
DKRUUR��D�HVWD�,QGXVWULD�TXH�VH�YHUi�UHIOHMDGR�HQ�PD\RUHV�DSRUWHV�D� OD�VDOXG�
HGXFDFLyQ�\�UHFUHDFLyQ�HQ�HO�GHSDUWDPHQWR�GHO�&DXFD��IDYRUHFLHQGR�D�WRGD�OD
FRPXQLGDG�&DXFDQD�

�� /D� VROXFLyQ�SUHVHQWDGD�HQ� HVWH� WUDEDMR�SHUPLWH� TXH� OD� ,QGXVWULD� /LFRUHUD� GHO
&DXFD� DXWRPDWLFH� VXV� SURFHVRV� JUDGXDOPHQWH�� DO� FRQWDU� FRQ� XQ� VRIWZDUH
6&$'$� QR� VH� LQFXUULUi� HQ� JDVWRV� DGLFLRQDOHV� SRU� HVWH� FRQFHSWR� HQ� IXWXURV
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SUR\HFWRV�� SHUPLWLHQGR� XQD� VROXFLyQ� HVFDODEOH� GH� ORV� GLVWLQWRV� SURFHVRV
LQGXVWULDOHV� UHDOL]DGRV� HQ� OD� ,QGXVWULD� /LFRUHUD� GHO� &DXFD� HQ� GRQGH� ORV
HVWXGLDQWHV�GH�,QJHQLHUtD�)tVLFD�GH�OD�8QLYHUVLGDG�GHO�&DXFD�SXHGDQ�SDUWLFLSDU
\�OLGHUDU�HVWRV�IXWXURV�WUDEDMRV�

�� /DV�H[LJHQFLDV�GH�OD�QRUPD�17&�,62�������EXVFDQ�HO�VHJXLPLHQWR��PHGLFLyQ�
DQiOLVLV�\�PHMRUD�GHO�VLVWHPD�GH�JHVWLyQ�GH�OD�FDOLGDG�GH�ORV�SURFHVRV��GHELGR
D� HVWR� ODV� ,QGXVWULDV� QDFLRQDOHV� GHEHQ� EXVFDU� PHFDQLVPRV� HILFDFHV� SDUD
ORJUDU�XQD�PHMRUD�FRQWLQXD�GH�VXV�SURFHVRV��XQD�IRUPD�GH�ORJUDUOR�HV�OD�XQLyQ
GH� ORV� SURJUDPDV� GH� ,QJHQLHUtD� \� OD� ,QGXVWULD�� SDUD� TXH� MXQWRV� EXVTXHQ
VROXFLRQHV� WHFQROyJLFDV� DGHFXDGDV� \� D� OD� PHGLGD� GH� VX� SUHVXSXHVWR� D� ORV
SUREOHPDV�SUHVHQWDGRV�HQ�VXV�SURFHVRV�
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%,%/,2*5$),$
$0<�� /�� 6&$'$� 6XSHUY\VRU\� &RQWURO� DQG� 'DWD� $GTXLVLWLRQ� 5HVRXUFHV� IRU

0HDVXUHPHQW�&RQWURO�6HULHV��,6$� �����
&(%$//26�� /�$� (VWXGLR� GH� PpWRGRV� \� WLHPSRV� HQ� OD� ]RQD� GH� SUHSDUDFLyQ� GH

DJXDUGLHQWH� GH� OD� ,QGXVWULD� /LFRUHUD� GHO� &DXFD�� 8QLYHUVLGDG� GHO� &DXFD�
3RSD\iQ�������

&5(86�� $�� ,QVWUXPHQWDFLyQ� ,QGXVWULDO�� (G�� � � � 0DUFRPER�� %DUFHORQD�� (VSDxD�
�����

'Ë$=��-��&XUVR�GH�,QVWUXPHQWDFLyQ�,QGXVWULDO��(G��8QLFDXFD��3RSD\iQ�������
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