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(O� REMHWLYR� GH� HVWH� SUR\HFWR� ILQDO� GH� HVWXGLRV� HV� GHVDUUROODU� XQ� LQVWUXPHQWR�
HOHFWUyQLFR� GH� WHOHPHWUtD� SDUD� DQiOLVLV� HVWUXFWXUDO�PHGLDQWH� XOWUDVRQLGRV�� (Q� RWUDV� SDODEUDV��
FUHDU� XQ� LQVWUXPHQWR� TXH� SHUPLWD�� VLQ� XWLOL]DU� IXHQWHV� GH� HQHUJtD� H[WHULRUHV�� DQDOL]DU� OD�
LQWHJULGDG�HVWUXFWXUDO�GH�XQD�SLH]D��ILVXUDV�R�SRVLEOHV�GHIHFWRV��PHGLDQWH�XOWUDVRQLGRV��

�
8Q� HMHPSOR� SUiFWLFR� HQ� OD� YLGD� LQGXVWULDO� SRGUtD� VHU� HO� DQiOLVLV� GH� OD� LQWHJULGDG�

HVWUXFWXUDO�GH�ODV�DODV�GH�XQ�DYLyQ��$Vt��SRGUtDPRV�UHFXSHUDU�OD�HQHUJtD�GHO�PRYLPLHQWR�GH�ODV�
DODV�GHO�DYLyQ�SDUD�DQDOL]DU�HO�HVWDGR�GH�ODV�PLVPDV��URWXUDV��GHIHFWRV��«���
�

(Q�HO� ODERUDWRULR� VH�KDQ� VLPXODGR� ODV� DODV�GHO�DYLyQ�FRQ�XQD�YLJD�KHFKD�HQ� ILEUD�GH�
YLGULR��6H�KD�HVWXGLDGR�OD�LGHD�GH�OD�FRQYHUVLyQ�SLH]RHOpFWULFD��HIHFWR�SLH]RHOpFWULFR�GLUHFWR���
TXH� SHUPLWH� WUDQVIRUPDU� OD� HQHUJtD� PHFiQLFD� GHO� PRYLPLHQWR� GH� OD� YLJD� �PRWRU� OLQHDO�� HQ�
HQHUJtD� HOpFWULFD�� JUDFLDV� D� XQRV� SDUFKHV� SLH]RHOpFWLFRV� �WUDQVIRUPDGRU� SLH]RHOpFWULFR��
SHJDGRV�HQ�OD�VXSHUILFLH�GH�OD�HVWUXFWXUD��

�
(Q�HO�SURFHVR�GH� UHFXSHUDFLyQ�GH�HQHUJtD�VH�KD�HPSOHDGR�XQD� WpFQLFD� OODPDGD�66+,�

�6\QFKRQLVHG� 6ZLWFK� +DUYHVWLQJ� RQ� ,QGXFWDQFH��� (VWD� WpFQLFD� FRQVLVWH� HQ� FRUWRFLUFXLWDU� HO�
SDUFKH�SLH]RHOpFWULFR�FDGD�YH]�TXH�OD�WHQVLyQ�HQ�VXV�ERUQDV�SDVH�SRU�XQ�Pi[LPR��6H�DXPHQWD�
GH�HVWD�PDQHUD�OD�GLIHUHQFLD�GH�SRWHQFLDO�FUHDGD�HQ�ERUQDV�GHO�SDUFKH�\�SRU�WDQWR�OD�FDQWLGDG�
GH�HQHUJtD�UHFXSHUDGD��

�
�(VWD�HQHUJtD�UHFXSHUDGD�SRU�HO�LQVWUXPHQWR�VLUYH�SDUD�HIHFWXDU�WUHV�WDUHDV���HQYLDU�

XQDV�RQGDV�XOWUDVyQLFDV�GH�VXSHUILFLH��RQGDV�GH�/DPE���UHDOL]DU�XQ�SURFHVR�GH�GDWRV�\�KDFHU�
XQD�WHOHPHWUtD�PHGLDQWH�XQ�FDQDO�8+)���

�
�
�
�

,,�0(025,$�-867,),&$7,9$�
�
�

(O�SUR\HFWR�KD�VLGR�SURSXHVWR�SRU�HO�/DERUDWRULR�/*()�GHO�GHSDUWDPHQWR�GH�LQJHQLHUtD�
HOHFWUyQLFD�GH�OD�XQLYHUVLGDG�GHO�,16$�GH�/\RQ��)UDQFLD���TXH�FRPR�WRGRV�ORV�DxRV�SURSRQH�
XQD� VHULH� GH� SUR\HFWRV� ILQDO� GH� FDUUHUD� SDUD� DTXHOORV� DOXPQRV� TXH� ILQDOL]DQ� VXV� HVWXGLRV�
XQLYHUVLWDULRV�� /D� LGHD� HV� FUHDU� XQD� IXHQWH� GH� HQHUJtD�� EDVDGD� HQ� HO� SULQFLSLR� GH� OD�
SLH]RHOHFWULFLGDG�� TXH� SHUPLWD� UHDOL]DU� XQ� VLVWHPD� GH�PHGLGD� SDUD� GHWHUPLQDU� OD� LQWHJULGDG�
HVWUXFWXUDO�GH�XQD�SLH]D��YLJD�HQ�ILEUD�GH�YLGULR����

��
(VWH�WUDEDMR�VHUi�~WLO�DO�ODERUDWRULR�*(0330�TXH�SRGUi�D�FRQWLQXDFLyQ�LPSODQWDU�

HO�LQVWUXPHQWR�HOHFWUyQLFR�GH�WHOHPHGLGD�VREUH�XQDV�HVWUXFWXUDV�YLEUDQWHV��(OHJt�HVWH�SUR\HFWR�
SRUTXH�FRQVLVWH�HQ�HO�GHVDUUROOR�GH�XQ�VLVWHPD�GH�WHOHPHGLGD����

�
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(O�SUR\HFWR�VH�KD�GHVDUUROODGR�HQ�ORV�ORFDOHV�GHO�ODERUDWRULR�/*()�GHO�GHSDUWDPHQWR�
GH�LQJHQLHULD�HOpFWULFD�HQ�OD�WHUFHUD�SODQWD�GHO�HGLILR�*XVWDYH�)HUULp��'H�HVWD�IRUPD�KH�SRGLGR�
HVWDU�FHUFD�GH�ORV�WXWRUHV�GH�HVWH�SUR\HFWR��'RQ�/LRQHO�3HWLW�\�'RQ�(OLH�/HIHXYUH��FRQ�ORV�TXH�
KH�WHQLGR�XQ�WUDWR�FDVL�GLDULR�GHO�FRPLHQ]R�KDVWD�HO�ILQDO�GHO�PLVPR����
�
�
�

,,,�5(&25'$725,2�'(/�&8$'(512�'(�7$5($6�
�
�

&RPR� \D� VH� KD� GLFKR� HQ� OD� LQWURGXFFLyQ�� HO� REMHWLYR� GHO� SUR\HFWR� HV� GHVDUUROODU� XQ�
VLVWHPD�TXH�DQDOLFH� OD� LQWHJULGDG�HVWUXFWXUDO�GH�XQD�SLH]D��(Q�HVWH�SUR\HFWR� OD�SLH]D�KD�VLGR�
XQD�YLJD�KHFKD�GH�ILEUD�GH�YLGULR���

�
6H� KD� D� FUHDGR� XQD� IXHQWH� GH� DOLPHQWDFLyQ� GH� FRQWLQXD� SDUWLHQGR� GH� OD� LGHD� GH� OD�

FRQYHUVLyQ� SLH]RHOpFWULFD� �HIHFWR� SLH]RHOpFWULFR� GLUHFWR��� 6H� KD� KHFKR� YLEUDU� OD� YLJD� FRQ� OD�
D\XGD�GH�XQ�HOHFWURLPiQ��PRWRU� OLQHDO�PDJQpWLFR��\�D�FRQWLQXDFLyQ�VH�KD� WUDQVIRUPDGR�HVWD�
HQHUJtD�PHFiQLFD�HQ�HQHUJtD�HOpFWULFD�JUDFLDV�D�XQRV� LQVHUWRV�SLH]RHOpFWULFRV� �WUDQVIRUPDGRU�
SLH]RHOpFWULFR��� (Q� OD� SULPHUD� SDUWH� GHO� SUR\HFWR�� VH� KD� UHFXSHUDGR� OD� PD\RU� FDQWLGDG� GH�
HQHUJtD�SRVLEOH�SDUD�SRGHU� DOLPHQWDU�XQD� VHULH�GH� HOHPHQWRV� HOHFWUyQLFRV� �PLFURSURFHVDGRU��
WUDQVPLVRU�8+)��TXH�KDQ�SHUPLWLGR�UHDOL]DU�HO�DQiOLVLV�GH�OD�LQWHJULGDG�HVWUXFWXUDO�GH�OD�YLJD���

�
/D�SULPHUD�DSOLFDFLyQ�KD� VLGR�VLWXDU� ORV� LQVHUWRV�SL]RHOpFWULFRV� VREUH�XQD�YLJD� ILMDGD��

GH�XQ�H[WUHPR�\�SXHVWD�HQ�YLEUDFLyQ��3DUD�HVR�KD�KDELGR�TXH�SHJDU�HVWRV�LQVHUWRV�HQ�DTXHOORV�
OXJDUHV�TXH�RSWLPL]DUDQ�OD�UHFXSHUDFLyQ�GH�HQHUJtD��6H�KD�WHQLGR�TXH�FRQFHELU�LJXDOPHQWH�XQ�
VRSRUWH�TXH�KD�UHDOL]DGR� OD� IXQFLyQ�GH�ILMDFLyQ�GH� OD�YLJD�DVt�FRPR�GH�VLVWHPD�GH�YLEUDFLyQ�
DUWLILFLDO� �PRWRU� OLQHDO��� 'HVGH� HO� SXQWR� GH� YLVWD� HOHFWUyQLFR�� VH� KD� UHDOL]DGR� OD� WDUMHWD� GH�
UHFXSHUDFLyQ� GH� HQHUJtD� � TXH� KD� UHFXSHUDGR� VXILFLHQWH� FRPR� SDUD� SRGHU� FRQVWUXLU� QXHVWUR�
VLVWHPD� GH�PHGLGD��� (VWH� VLVWHPD� GH� PHGLGD�� TXH� GHWHUPLQD� OD� LQWHJULGDG� HVWUXFWXUDO� GH� OD�
YLJD��VH�EDVD�HQ�OD�HPLVLyQ�GH�����

�
�� 8QD�RQGD�GH�/$0%�D�SDUWLU�GH�XQ�SDUFKH�SLH]RHOpFWULFR��HIHFWR�SLH]RHOpFWULFR�

LQYHUVR����
�� 8Q�PHQVDMH� SRU�8+)� TXH� LGHQWLILTXH� FXiO� KD� VLGR� HO� SDUFKH� XWLOL]DGR� HQ� OD�

HPLVLyQ�GH�OD�RQGD�GH�/DPE��
�������������������

�
(Q�UHFHSFLyQ�VH�KD�VLWXDGR�XQ�UHFHSWRU�8+)�\�XQ�QXHYR�SDUFKH�SLH]RHOpFWULFR��(O�

UHFHSWRU�8+)�LQWHUSUHWD�ODV�HPLVLRQHV�GHO� WUDQVPLVRU�8+)�FRQ�OR�TXH�HV�SRVLEOH�FRQRFHU�HO�
SDUFKH� TXH� KD� HPLWLGR� OD� RQGD� GH� /DPE�� 3RU� RWUD� SDUWH�� HO� QXHYR� SDUFKH� SLH]RHOpFWULFR��
VLWXDGR� HQ� HO� RWUR� H[WUHPR� GH� OD� YLJD�� DFW~D� FRPR� VHQVRU� GH� ODV� RQGDV� GH� /DPE��
3RVWHULRUPHQWH� HO� ODERUDWRULR� *(0330�� RWUR� ODERUDWRULR� GHO� GHSDUWDPHQWR� GH� LQJHQLHUtD�
HOHFWUyQLFD� GH� OD� XQLYHUVLGDG� GH� /\RQ�� VH� HQFDUJDUi� GH� UHDOL]DU� XQ� WUDWDPLHQWR� PiV� HQ�
SURIXQGLGDG�GH�ODV�VHxDOHV�UHFLELGDV��

�
$KRUD� ELHQ�� SDUD� TXH� WRGDV� ODV� WDUHDV� GHO� SUR\HFWR� VH� UHDOLFHQ� HQ� RUGHQ�� VH� KD�

LQWURGXFLGR� XQ� HOHPHQWR� LQWHOLJHQWH� HQ� HO� VLVWHPD��� XQ� PLFURSURFHVDGRU� GLJLWDO� GH� EDMR�
FRQVXPR�� (VWH� 3,&� VH� DOLPHQWD� GH� OD� HQHUJtD� UHFXSHUDGD� GH� ODV� YLEUDFLRQHV� GH� OD� YLJD�� (Q�
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SULPHU�OXJDU�RUGHQD�OD�HPLVLyQ�8+)�SRU�VX�SXHUWR�VHULH��<�OXHJR�SURYRFD�OD�HPLVLyQ�GH�ODV�
RQGDV�GH�/DPE�HQYLDQGR�XQD�VHxDO�FXDGUDGD�SRU�XQR�GH�VXV�GLIHUHQWHV�SLQHV�GH�VDOLGD���
� �
� �
�
�
�
�

(O�GLDJUDPD�GH�EORTXHV�GH�ODV�SULQFLSDOHV�WDUHDV�D�HIHFWXDU�HV�HO�VLJXLHQWH����
�
�
�
�
�

��
�
�

6H�SXHGH�YHU�DVt�FDGD�SDUWH�GH�PDQHUD�HVSHFtILFD�\�UHODWLYDPHQWH�DXWyQRPD�GHO�UHVWR��
�

6H�KDQ�XWLOL]DGR���SDUFKHV�SLH]RHOpFWULFRV�D� OR�ODUJR�GHO�SUR\HFWR��(VWRV�SDUFKHV�
WLHQHQ�OD�FDSDFLGDG�GH�DFWXDU�FRPR�VHQVRUHV�R�JHQHUDGRUHV�GH�RQGDV�GHSHQGLHQGR�GHO�XVR�TXH�
VH�TXLHUD�KDFHU�GH�HOORV����GH�HOORV�VH�KDQ�VLWXDGR�HQ�XQR�GH�ORV�H[WUHPRV�GH�OD�YLJD��SUy[LPRV�
D� OD� ILMDFLyQ� GH� OD� HVWUXFWXUD�� 6X�PLVLyQ� KD� VLGR� GREOH��� UHFXSHUDU� HQHUJtD� HOpFWULFD� �HIHFWR�
SLH]RHOpFWULFR�GLUHFWR��\�JHQHUDU� ODV�RQGDV�GH�/DPE� �HIHFWR�SLH]RHOpFWULFR� LQYHUVR���(O�RWUR�
SDUFKH�VH�VLW~D�HQ�HO�RWUR�H[WUHPR�GH�OD�YLJD�\�DFW~D�FRPR�VHQVRU��SHUPLWLHQGR�UHFXSHUDU�ODV�
RQGDV�GH�/DPE�HQYLDGDV��

�
3DUD� FRQWURODU� HO�PRPHQWR� HQ� HO� TXH� ORV� SDUFKHV� SLH]RHOpFWULFRV� SDVHQ� GH� UHFXSHUDU�

HQHUJtD�D�HPLWLU�ODV�RQGDV�GH�/DPE�R�YLFHYHUVD��VH�KD�FRQVWUXLGR�XQ�FLUFXLWR�GH�FRQPXWDFLyQ��
(VWH� FLUFXLWR� WLHQH� GRV� PRGRV� SRVLEOHV� GH� IXQFLRQDPLHQWR�� LQGLYLGXDO� R� JOREDO�� TXH� VH�
H[SOLFDUiQ�PiV�DGHODQWH���

�
'HELGR�D�SUREOHPDV�FRQ�HO�FLUFXLWR�GH�FRQPXWDFLyQ��VH�GHFLGLy�RSWDU�SRU�XQD�VROXFLyQ�

GH�SDUFKHV�GHGLFDGRV��UHSDUWLHQGR�ORV�SDUFKHV�SLH]RHOpFWULFRV�HQ�GRV�JUXSRV���GRV�SDUFKHV�SDUD�
OD�UHFXSHUDFLyQ�GH�HQHUJtD�\�RWURV�GRV�SDUD�OD�WUDQVPLVLyQ�GH�RQGDV�/DPE��1R�KD�KDELGR�SRU�
WDQWR�QHFHVLGDG�GH�FRQPXWDU��(VWD�KD�VLGR�OD�VROXFLyQ�GHILQLWLYD��

�
�
�

�
��

9LJD� HQ�
YLEUDFLyQ�

&RQYHUVLyQ�
GH�OD�HQHUJtD�
SRU��SDUFKHV�

SLH]R�
HOpFWULFRV�

5HFXSHUDFLyQ�
GH�OD�HQHUJtD�

$OPDFHQD
PLHQWR�

*HVWLyQ�GH�
OD�HQHUJtD�

(PLVLyQ�
GH�OD�RQGD�
GH�/DPE�

(PLVLyQ�
8+)�
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�

$�6RSRUWH�
�

3DUD� KDFHU� YLEUDU� OD� YLJD� KD\� TXH� ILMDUOD� GH� XQR� GH� VXV� H[WUHPRV�� 3DUD� TXH� TXHGH�
SHUIHFWDPHQWH�ILMDGD�HO�VRSRUWH�GHEH�SHUPDQHFHU�HVWDEOH�D�SHVDU�GH�ODV�RVFLODFLRQHV�GH�OD�YLJD��
3DUD�HOOR�VH�KD�FRQVWUXLGR�XQ�VRSRUWH�PDVLYR�FRQ�XQD�EDVH�GH�DFHUR��(O�SHVR�GHO�VRSRUWH�HV�GH�
DSUR[LPDGDPHQWH����NLORJUDPRV��

�
3DUD�KDFHU�YLEUDU�OD�YLJD�HV�QHFHVDULR�SRGHU�VLWXDU�HO�HOHFWURLPiQ�GHEDMR�GH�OD�YLJD�\�

FRQ�GRV�JUDGRV�GH�OLEHUWDG��ORQJLWXGLQDO�\�YHUWLFDO���
�

(O� SRVLFLRQDPLHQWR� ORQJLWXGLQDO� VH� UHDOL]D� FRQ� OD� D\XGD� GH� XQD� JXtD� \� HO�
SRVLFLRQDPLHQWR� YHUWLFDO� VH� UHDOL]D� FRQ� XQ� SODWR� HOHYDGRU��*UDFLDV� D� HVWH� VLVWHPD� VH� SXHGH�
VLWXDU�HO�HOHFWURLPiQ�HQ�WRGRV�ORV�OXJDUHV�TXH�LQWHUHVDQ�\�GH�XQD�PDQHUD�PX\�SUHFLVD���

��

��
�

(O�HOHFWURLPiQ�HVWi�UHDOL]DGR�SRU�ERELQDMH�DOUHGHGRU�GH�XQ�QXGR�GH�IHUULWD�HQ�IRUPD�GH�
(�� (O� QXGR� HVWi� GLPHQVLRQDGR� GH� PDQHUD� TXH� SUHVHQWH� XQ� PDJQHWLVPR� VXILFLHQWH� SDUD� OD�
DSOLFDFLyQ��/D�FRUULHQWH�Pi[LPD�DGPLVLEOH�SRU�OD�ERELQD�HV�GH�XQRV��$��

�
�
�
�
�



� � �
�� � �

�� �� �

�
%�5HFXSHUDFLyQ�

�
�

8QD� HVWUXFWXUD� HQ� YLEUDFLyQ�� DTXt� VLPXODGD� SRU� OD� YLJD�� FRQVWLWX\H� XQD� IXHQWH� GH�
HQHUJtD� PHFiQLFD� LQXWLOL]DGD�� (O� SULPHU� REMHWLYR� GH� HVWH� SUR\HFWR� HV� UHFXSHUDU� OD� PD\RU�
FDQWLGDG�GH�HQHUJtD�SRVLEOH�GH�ODV�YLEUDFLRQHV�GH�OD�YLJD��9HDPRV�FRPR�VH�KD�UHDOL]DGR�HVWD�
UHFXSHUDFLyQ�GH�HQHUJtD��

�
�
�

��� 3ULQFLSLR��
�

/D�SULPHUD�HWDSD�GH�OD�UHFXSHUDFLyQ�GH�HQHUJtD�HV�OD�FRQYHUVLyQ�GH�OD�HQHUJtD�PHFiQLFD�
HQ�HQHUJtD�HOpFWULFD��(VWD�FRQYHUVLyQ�VH�UHDOL]D�SRU�PHGLR�GH�SDUFKHV�SLH]RHOpFWULFRV��HIHFWR�
SLH]RHOpFWULFR�GLUHFWR��HVWUDWpJLFDPHQWH�VLWXDGRV�VREUH�OD�YLJD��(VWRV�SDUFKHV�SLH]RHOpFWULFRV��
KHFKRV�GH�FHUiPLFD�� WLHQHQ� OD�SDUWLFXODULGDG�GH�SRODUL]DUVH�HOpFWULFDPHQWH�EDMR� OD�DFFLyQ�GH�
XQD�IXHU]D�PHFiQLFD��HQ�QXHVWUR�FDVR�ODV�YLEUDFLRQHV�GH�OD�YLJD���(VWH�SULQFLSLR�HV�HO�OODPDGR�
SULQFLSLR�GH�OD�SLH]RHOHFWULFLGDG���

��
8QD� YH]� UHFXSHUDGD� OD� HQHUJtD� HOpFWULFD� KDEUi� TXH� XWLOL]DUOD� R� DOPDFHQDUOD�� /D� LGHD�

PiV� VLPSOH� VHUtD� FRQHFWDU� XQD� FDUJD� HQ� ERUQDV� GH� ORV� SDUFKHV� SLH]RHOpFWULFRV�� 3HUR�
GHVJUDFLDGDPHQWH�OD�FDQWLGDG�GH�HQHUJtD�UHFXSHUDGD�VHUtD�PXFKR�PiV�SHTXHxD��6H�KD�XWLOL]DGR�
SRU� WDQWR� RWUD� WpFQLFD� GLVWLQWD��� OD� 66+,�� (VWD� FRQVLVWH� HQ� FRUWRFLUFXLWDU� HO� SDUFKH�
SLH]RHOpFWULFR�FDGD�YH]�TXH� OD� WHQVLyQ� VXV�ERUQDV�SDVH�SRU�XQ�Pi[LPR��6H�DXPHQWD�GH�HVWD�
PDQHUD� OD� GLIHUHQFLD� GH� SRWHQFLDO� FUHDGD� HQ� ERUQDV� GHO� SDUFKH� \� SRU� WDQWR� OD� FDQWLGDG� GH�
HQHUJtD�UHFXSHUDGD��6H�KD�LQFOXLGR�DGHPiV�XQD�LQGXFWDQFLD�HQ�VHULH��(VWD�LQGXFWDQFLD�FUHD�XQD�
VREUHWHQVLyQ�GXUDQWH�FDGD�FRQPXWDFLyQ�DXPHQWDQGR�DVt�OD�GLIHUHQFLD�GH�SRWHQFLDO�FUHDGD��(Q�
OD�VLJXLHQWH�ILJXUD�YHPRV�HQ�URVD�OD�WHQVLyQ�GH�OD�YLJD�SXHVWD�HQ�YLEUDFLyQ�\�HQ�D]XO�OD�WHQVLyQ�
HQ�ERUQDV�GHO�SDUFKH�SLH]RHOpFWULFR��

�
�

�
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�
�� $�FRQWLQXDFLyQ�VH�PXHVWUD�HO�HVTXHPD�GH�UHFXSHUDFLyQ�GH�HQHUJtD�EDVDGR�HQ�OD�WpFQLFD�
66+,��6\QFKRQLVHG�6ZLWFK�+DUYHVWLQJ�RQ�LQGXFWDQFH���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
��� 'LVSRVLFLyQ�GH�ORV�SDUFKHV��

�
&RQ�HO�ILQ�GH�UHFXSHUDU�OD�PD\RU�FDQWLGDG�GH�HQHUJtD�SRVLEOH��HV�LPSRUWDQWH�VLWXDU�ORV�

LQVHUWRV�SLH]RHOpFWULFRV�HQ�DTXHOORV�OXJDUHV�GRQGH�ODV�SUHVLRQHV�VHDQ�Pi[LPDV��(Q�HO�FDVR�GH�
XQD�YLJD�ILMDGD�HQ�XQ�H[WUHPR�OD�]RQD�TXH�SUHVHQWD�HO�Pi[LPR�GH�SUHVLyQ�HV�DTXHOOD�GRQGH�HO�
GHVSOD]DPLHQWR�HV�PHQRU��HV�GHFLU��OR�PiV�FHUFD�SRVLEOH�GH�OD�]RQD�GH�ILMDFLyQ��

�

��
�

�
��� 3ULQFLSLR�GHO�HVTXHPD�HOpFWULFR��

�
(O� SULQFLSLR� GHO� 66+,�� FRPR� \D� VH� KD� H[SOLFDGR�� FRQVLVWH� D� FRUWRFLUFXLWDU� HO� SDUFKH�

SLH]RHOpFWULFR�FXDGR�OD�WHQVLyQ�HQ�VXV�ERUQDV�SDVH�SRU�XQ�Pi[LPR��+HPRV�GH�GLVWLQJXLU�SRU�OR�
WDQWR�GRV�SDUWHV�HQ�HO�HVTXHPD�HOpFWULFR���OD�GHWHFFLyQ�GHO�Pi[LPR�\�OD�FRQPXWDFLyQ��

�
/D�GHWHFFLyQ�GHO�Pi[LPR�VH� UHDOL]D�SRU�FRPSDUDFLyQ�GH� OD�VHxDO�HQWUH�GRV� LQVWDQWHV��

+D\�TXH�FRPSDUDU�OD�PLVPD�VHxDO�SHUR�HQ�GRV�PRPHQWRV�GLVWLQWRV��%DVWD�FRQ�UHWUDVDU�OD�VHxDO�
\�FRPSDUDUOD�FRQ�HOOD�PLVPD��3DUD� LQWHQWDU�FRPSUHQGHU�HVWR�XQ�SRFR�PHMRU�YDPRV�D� OODPDU��
VHxDO���D�OD�VHxDO�HQ�HO�PRPHQWR�SUHVHQWH�\�VHxDO���D�OD�VHxDO�UHWUDVDGD��
�

6L� OD� VHxDO� �� HV�PD\RU� TXH� OD� VHxDO� ��� VLJQLILFD� TXH� OH� YDORU� DFWXDO� GH� VHxDO� HV�PiV�
IXHUWH� TXH� HO� GH� XQ� LQVWDQWH� DQWHULRU�� (VWR� TXLHUH� GHFLU� TXH� OD� RQGD� HVWi� FUHFLHQGR�� 6L� DO�
FRQWUDULR�OD�VHxDO���HV�PiV�IXHUWH�TXH�OD�VHxDO����OD�RQGD�HVWi�GHFUHFLHQGR�\�HVWR�LPSOLFD�TXH�
HVWDPRV�HQ�XQ�Pi[LPR��

�
(O� UHWUDVR� GH� VHxDO� VH� KDFH� FRQ� XQ� VLPSOH� FLUFXLWR�5&� HQ� HO� TXH� KD\� TXH� DMXVWDU� OD�

FRQVWDQWH�GH�WLHPSR�D�VX�YDORU�PiV�SHTXHxR�SRVLEOH�FRQ�HO�ILQ�GH�GHWHFWDU�PiV�UiSLGDPHQWH�
ORV�Pi[LPRV��

�
/D� FRQPXWDFLyQ� VH� UHDOL]D� FRQ� XQ� WUDQVLVWRU� 026)(7� FX\D� HQWUDGD� �JDWH�� HVWi�

DFFLRQDGD�SRU�OD�VDOLGD�GHO�FRPSDUDGRU���
��
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�

7HQLHQGR� HQ� FXHQWD� TXH� OD� WHQVLyQ� HQ� ERUQDV� GH� ORV� LQVHUWRV� SLH]RHOpFWULFRV� HV�
VLQXVRLGDO�KD\�TXH�KDFHU�XQ�GREOH�PRQWDMH��8QR�SDUD�ODV�DOWHUQDQFLDV�SRVLWLYDV�\�RWUR�SDUD�ODV�
QHJDWLYDV��

�
&RQ� HVWH� VLVWHPD� WRGR� HVWi� OLVWR� SDUD� UHFXSHUDU� HO� Pi[LPR� GH� HQHUJtD�� 6yOR� TXHGD�

GHVFLELU�OD�SDUWH�GH�UHFXSHUDFLyQ�SURSLDPHQWH�GLFKD��'HVSXpV�GHO�SDVR�D�WUDYpV�GH�XQ�SXHQWH�
GH�*UDHW]� �� OD�FRUULHQWH�FDUJD�XQ�FRQGHQVDGRU��(O�SXHQWH�GH�*UDHW]�HVWi�UHDOL]DGR�GH�GLRGRV�
6FKRWWN\�FRQ�HO�ILQ�GH�SUHVHQWDU�OD�PiV�EDMD�FDLGD�GH�WHQVLyQ�SRVLEOH���9HU�ILJXUD�SiJLQD�����

�
�
�

�

9�$1$/,6,6�'(�/$�,17(*5,'$'�(6758&785$/��
��

/D� HQHUJtD� UHFXSHUDGD� YD� D� VHUYLU� GH� DOLPHQWDFLyQ� D� XQ� VLVWHPD� GH� DQiOLVLV� GH� OD�
LQWHJULGDG� HVWUXFWXUDO� GH� OD� YLJD�� 6H� SRGUi� DVt� ORFDOL]DU� GHIHFWRV� HYHQWXDOHV� R� SXQWRV� PiV�
GHVJDVWDGRV�GH�OD�YLJD��

�
�

����0RGR�GH�IXQFLRQDPLHQWR��
�
(O�DQiOLVLV�GH�OD�LQWHJULGDG�HVWUXFWXUDO�GH�OD�YLJD�VH�UHDOL]D�FRQ�OD�D\XGD�GH�XQDV�RQGDV�

GH�VXSHUILFLH�OODPDGDV�RQGDV�GH�/DPE��$Vt��XQD�RQGD�GH�VXSHUILFLH�HV�HQYLDGD�GH�XQR�GH�ORV�
H[WUHPRV�GH�OD�YLJD�WUDQVPLWLpQGRVH�D�OR�ODUJR�GH�OD�PLVPD��6HJXLGDPHQWH�VHUi�UHFXSHUDGD�HQ�
HO�RWUR�H[WUHPR��/D�YHORFLGDG�GH�SURSDJDFLyQ�GH�OD�RQGD�DVt�FRPR�VX�GHIRUPDFLyQ�GHSHQGHUi�
GLUHFWDPHQWH� GH� XQ� HYHQWXDO� GHIHFWR� HQ� OD� HVWUXFWXUD�� 8Q� VLVWHPD� GH� WUDWDPLHQWR� GH� VHxDO�
SHUPHWLUi�GHILQLU�OD�QDWXUDOH]D��OD�WDOOD�\�HO�OXJDU�GHO�GHIHFWR��

�
3DUD� ORFDOL]DU� FRQ� SUHFLVLyQ� XQ� GHIHFWR� HQ� OD� YLJD�� VH� KDQ� VLWXDGR� �� SDUFKHV�

SLH]RHOpFWULFRV�TXH�HPLWHQ�XQDV�RQGDV�GH�/DPE�FDGD�XQR�D�VX�WXUQR��6L�HO�UHFHSWRU�VDEH�FXDO�
KD�VLGR�HO�SDUFKH�TXH�KD�HPLWLGR�VHUi�SRVLEOH�FRQRFHU�OD�SRVLFLyQ�GHO�GHIHFWR�HQ�OD�YLJD���+D\�
TXH�LQWHJUDU�OD�LGHQWLILFDFLyQ�GHO�SDUFKH�HPLVRU�D�QXHVWUR�VLVWHPD��
�����������������

&XDQGR�VH�KD\D�UHFXSHUDGR�VXILFLHQWH�HQHUJtD�KDEUi�TXH�HQYLDU�XQD�WUDPD�UDGLR��(VWD�
WUDPD� FRQWLHQH�XQ� FyGLJR�GH���ELWV�TXH� LGHQWLILFD� FXiO� HV� HO� SDUFKH�SLH]RHOpFWULFR�TXH�YD� D�
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HPLWLU�OD�RQGD�GH�/DPE��'HVSXpV�GHO�HQYLR�GHO�LGHQWLILFDGRU��XQD�RQGD�GH�/DPE�VHUi�JHQHUDGD�
SRU�HO�SDUFKH�DVRFLDGR�D�GLFKR�LGHQWLILFDGRU��
�

�(Q�XQ�SULQFLSLR�VH�KDQ�XWLOL]DGR�ORV�PLVPRV�SDUFKHV�SDUD�OD�UHFXSHUDFLyQ�GH�HQHUJtD�
TXH�SDUD�HO�HQYLR�GH� OD�RQGD�GH�/DPE��6H�KD�FUHDGR�SRU� WDQWR�XQ�VLVWHPD�SDUD�GHVFRQHFWDU�
PRPHQWiQHDPHQWH�HO�SDUFKH�GHO�VLVWHPD�GH�UHFXSHUDFLyQ�GH�HQHUJtD�HO�WLHPSR�GH�XQD�HPLVLyQ�
GH� /DPE�� �0iV� WDUGH�� GHELGR� D� TXH� QR� VH� KD� FRQVHJXLGR� UHDOL]DU� HVWD� FRQPXWDFLyQ�
UHFXSHUDFLyQ�HPLVLyQ��VH�KDQ�XWLOL]DGR�GRV�SDUFKHV�SDUD�OD�UHFXSHUDFLyQ�GH�HQHUJtD�\�RWURV�GRV�
SDUD�OD�WUDQVPLVLyQ�GH�OD�RQGD�GH�/DPE�VLQ�QHFHVLGDG�GH�FRQPXWDU���
�

7RGD�OD�SDUWH�TXH�FRPSRQH�OD�HPLVLyQ�GH�OD�RQGD�GH�/DPE��OD�HPLVLyQ�8+)�DVt�FRPR�
OD�JHVWLyQ�GH�OD�VHFXHQFLD�HV�WRWDOPHQWH�DXWyQRPD��7RGR�HVWR�HV�SRVLEOH�JUDFLDV�D�OD�HQHUJtD�
UHFXSHUDGD� GH� ODV� YLEUDFLRQHV� GH� OD� YLJD�� /D� SDUWH� UHFHSFLyQ� \� WUDWDPLHQWR� GH� VHxDO� HV�
DOLPHQWDGD�SRU�XQD�IXHQWH�GH�HQHUJtD�H[WHULRU���
�
�
�
�

��� *HVWLyQ�GH�OD�VHFXHQFLD��
�
/DV�DFFLRQHV�D�UHDOL]DU�FRQ�OD�HQHUJtD�UHFXSHUDGD�VRQ�PXOWLSOHV��+D\�TXH�JHQHUDU��XQ�

FyGLJR�GH���ELWV�DVRFLDGR�D�FDGD�XQR�GH�ORV�FXDWUR�SDUFKHV�SLH]RHOpFWULFRV�\�GHVSXpV�JHQHUDU�
XQD� RQGD� GH� /DPE� VREUH� HO� SDUFKH� HQ� FXHVWLyQ��+D\� TXH� FRQVHJXLU� DGHPiV� TXH� ORV� FXDWUR�
SDUFKHV�HPLWDQ�XQR�GHWUiV�GH�RWUR� FRQ�XQD� WHPSRUL]DFLyQ�HQWUH�FDGD� HPLVLyQ��7RGR�HVWR� HV�
GHPDVLDGR�FRPSOHMR�SDUD� UHDOL]DUOR�D�SDUWLU�GH�HOHFWUyQLFD�DQDOyJLFD��3RU�HOOR��\�SDUD�SRGHU�
UHDOL]DU�WRGDV�HVWDV�WDUHDV�GH�PDQHUD�HIHFWLYD��VH�LQWURGXMR�XQ�QXHYR�HOHPHQWR�HQ�HO�SUR\HFWR���
XQ�PLFURSURFHVDGRU�GLJLWDO�GH�EDMR�FRQVXPR���
�

'HVGH�KDFH�SRFR�WLHPSR�OD�VRFLHGDG�0LFURFKLS�GHVDUUROOD�PLFURFRQWURODGRUHV�D�PX\�
EDMR�FRQVXPR��(QWUH�OD�JDPD�GH�FRQWURODGRUHV�GH�0LFURFKLS�ORV�KD\�TXH�VH�DOLPHQWDQ�D��9��\�
FX\R�FRQVXPR�SXHGH�GHVFHQGHU�KDVWD��Q$��
�

�6H� KD� EXVFDGR� XQ� 3,&� TXH� UHXQLHUD� WRGDV� ODV� FDUDFWHUtVWLFDV� TXH� KDFHQ� IDOWD�� /DV�
FXDOHV�VRQ����
�

�� 8Q�FRQVXPR�PtQLPR�
�� XQ�PRGR�VOHHS��
�� XQ�SXHUWR�VHULH�XQ�&$1��
�� VXILFLHQWHV�SXHUWRV�GH�HQWUDGD�\�VDOLGD��
�

(O�PRGR�VOHHS�HV�XWLOL]DGR�HQWUH�GRV�HPLVLRQHV�FRQ�HO�REMHWLYR�GH�FRQVXPLU�OR�PHQRV�
SRVLEOH�VLQ�FRQ�HOOR�LQWHUUXPSLU�OD�VHFXHQFLD��

�
(O� SXHUWR� VHULH� HV� XWLOL]DGR� SDUD� WUDQVPLWLU� HO� LGHQWLILFDGRU� GHO� SDUFKH� DO� WUDQVPLVRU�

8+)�� (O� 3,&� LQWHJUD� HVWH� WLSR� GH� SXHUWRV� \� SHUPLWH� DVt� WUDQVPLWLU� XQ� RFWHWR� D� OD� YHORFLGDG�
GHVHDGD��(O�JHQHUD�LJXDOPHQWH�HO�ELW�GH�VWDU�\�GH�VWRS��

��
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(O�FRQYHUWLGRU�DQDOyJLFR�GLJLWDO�VLUYH�D�YLJLODU�HO�QLYHO�GH�WHQVLyQ�SUHVHQWH�HQ�ERUQDV�
GH� OD� FDSDFLGDG�� 6L� HO� FRQGHQVDGRU� SUHVHQWD� XQD� FDUJD� PX\� EDMD�� HV� LQ~WLO� GH� ODQ]DU� XQD�
HPLVLyQ�SXHV�pVWD�SRGUtD�VHU�LQWHUUXPSLGD�SRU�IDOWD�GH�DOLPHQWDFLyQ��(O�3,&�VH�SRQH�HQ�PRGR�
VOHHS�KDVWD�TXH�YXHOYD�D� VHU�GHVSHUWDGR�FXDGR�KD\D� �GH�QXHYR�XQD� WHQVLyQ�GH�DOLPHQWDFLyQ�
VXILFLHQWH��

�
+DFHQ� IDOWD� LJXDOPHQWH� YDULRV� SXHUWRV� GH� HQWUDGD� \� VDOLGD� SDUD� SRGHU� GLULJLU� ODV�

GLIHUHQWHV�SDUWHV�GHO�PRQWDJH��+DUi�IDOWD�XQD�VDOLGD�SDUD��GLULJLU�OD�DOLPHQWDFLyQ�GHO�WUDQVPLVRU�
8+)�� \D� TXH� QR�PHUHFH� OD� SHQD� DOLPHQWDUOR� WRGR� HO� WLHPSR��2WUD� VDOLGD� SDUD� FRQPXWDU� ORV�
SDUFKHV�SLH]RHOpFWULFRV�SDUD�TXH� IRUPHQ�SDUWH�GHO�FLUFXLWR�GH� UHFXSHUDFLyQ�GH�HQHUJtD�R�GHO��
FLUFXLWR�GH�HPLVLyQ�GH�RQGD�GH�/DPE��<�ILQDOPHQWH�RWUD�VDOLGD�VHUi�QHFHVDULD�SDUD�FDGD�SDUFKH�
SLH]RHOpFWULFR�SDUD�TXH�SXHGD�WHQHU�OXJDU�OD�WUDQVPLVLyQ�GH�ODV�RQGDV�GH�/DPE��6H�QHFHVLWDQ�
SRU�OR�WDQWR�XQ�WRWDO�GH���SXHUWRV�GH�HQWUDGD�\�VDOLGD���

�
�6H� KD� HOHJLGR� HO� PLFURFRQWURODGRU� 3,&� ��)���� SXHV� UHXQH� WRGDV� ODV� FRQGLFLRQHV�

UHTXHULGDV��
�������������

�+H�DTXt�HO�RUJDQLJUDPD�GHO�SURJUDPD�D�HIHFWXDU���
�
�
�
�
�
�
�
�
�

�
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�
+D\� TXH� SURJUDPDU� HO� PLFURFRQWURODGRU� WHQLHQGR� VLHPSUH� HQ� FXHQWD� TXH� KD\� TXH�

HFRQRPL]DU� HO� Pi[LPR� SRVLEOH� GH� HQHUJtD�� +D\� TXH� LQWHQWDU� GHVDFWLYDV� WRGDV� ODV� VDOLGDV�
LQ~WLOHV�\�QR�XWLOL]DU�QLQJ~Q�WLSR�GH�FRQWDGRUHV�R�GH�SHULIpULFRV��$Vt�PLVPR�KD\�TXH�SRQHU�HQ�
PRGR�6OHHS�HO�3,&�FRQ�REMHWR�GH�UHDOL]DU�XQD�WHPSRUL]DFLyQ���

�

�&RPLHQ]R�

6OHHS�

7UDQVPLVLyQ�8+)�GHO�
LGHQWLILFDGRU���

7UDQVPLVLyQ�GH�OD�RQGD�GH�
/DPE�

5HSHWLU�SDUD�FDGD�
SDUFKH��

5HSHWLU�VLHPSUH�

3DUFKH��
VLJXLHQWH�

'HVSLHUWD�



� � �
�� � �

�� ��� �

�
�

�
����2QGD�GH�/DPE�

�
/DV� RQGDV� GH� /DPE� VRQ� XQDV� RQGDV� DF�VWLFDV� TXH� VH� SURSDJDQ� HQ� PHGLRV� GH� SRFR�

JURVRU���
(O�H[SHULPHQWR�FRQVLVWH�HQ�FRORFDU�HO�WUDQVPLVRU�\�HO�UHFHSWRU�HQ�ODV�H[WUHPLGDGHV�GH�

OD�YLJD��
�

/DV� RQGDV� GH� /DPE� VRQ� VHQVLEOHV� D� DO� PHQRV� GRV� HIHFWRV� PDFURVFySLFRV� GH� OD�
FRUURVLyQ���OD�SpUGLGD�GH�PDWHULD�\�OD�PRGLILFDFLyQ�GHO�HVWDGR�GH�OD�VXSHUILFLH��(VWH�~OWLPR�HV�
HO�TXH�LQWHUHVD�\�VREUH�HO�FXDO�VH�WUDEDMDUi��
�

(O�UHFHSWRU�HVWi�FRQVWLWXLGR�SRU�XQ�SHTXHxR�SDUFKH�SLH]RHOpFWULFR�SHJDGR�DO�ILQDO�GH�OD�
YLJD��(Q�XQ�SULQFLSLR�VH�FRQHFWy�D�XQ�RVFLORVFRSLR�SDUD�SRGHU�YHU�OD�IRUPD�GH�VHxDO�UHFLELGD��
(O� REMHWLYR� ILQDO� HV� HO� GH� FRQHFWDU� HQ� XQ� IXWXUR� HO� UHFHSWRU� D� XQ� VLVWHPD� GH� WUDWDPLHQWR� GH�
VHxDOHV�TXH�SXHGD�OOHYDU�D�FDER�HO�DQiOLVLV�GH�ORV�HYHQWXDOHV�GHIHFWRV�GH�OD�YLJD��
�

(Q�FXDQWR�D�OD�WUDQVPLVLyQ��VH�KDQ�XWLOL]DGR�FXDWUR�SDUFKHV�FRQ�HO�ILQ�GH�FXEULU�WRGR�HO�
DQFKR�GH�OD�YLJD��&DGD�SDUFKH�HPLWLUi�D�VX�WXUQR��7HQLHQGR�HQ�FXHQWD�TXH�VH�KDEtDQ�SHJDGR�
FXDWUR�SDUFKHV�SDUD�UHFXSHUDU�OD�HQHUJtD��VH�DSURYHFKDUiQ�HVWRV�PLVPRV�SDUFKHV�SDUD�UHDOL]DU�
OD� HPLVLyQ�� �(VWD� IXH� OD� SULPHUD� LGHD�� PiV� WDUGH�� YLHQGR� TXH� HO� VLVWHPD� QR� IXQFLRQDED�� VH�
XWLOL]DURQ�GRV�SDUFKHV�SDUD�OD�UHFXSHUDFLyQ�GH�HQHUJtD�\�GRV�SDUFKHV�SDUD�OD�WUDQVPLVLyQ�GH�ODV�
RQGDV�GH�/DPE���
�

6H�KD�LQWURGXFLGR�HQ�VHULH�XQ�VLVWHPD�GH�FRQPXWDFLyQ�TXH�SHUPLWH�OLJDU�ORV�SDUFKHV�D�
OD�WDUMHWD�GH�UHFXSHUDFLyQ�GH�HQHUJtD�R�D�OD�WDUMHWD�GH�WUDQVPLVLyQ���
�

3DUD�GHWHUPLQDU� OD�QDWXUDOH]D�GH� OD� VHxDO� D�HPLWLU� VH� UHDOL]DURQ�XQD� VHULH�GH�HQVD\RV�
FRQ�SHUVRQDV�GHO� ODERUDWRULR�GH�*(0330�FRQ�REMHWR�GH�GHWHUPLQDU� OD�IRUPD�GH� OD�RQGD�� OD�
IUHFXHQFLD� \� OD� DPSOLWXG� TXH�PHMRU� VH� DGDSWDUDQ� DO� SUR\HFWR�� 6H� HQFRQWUDURQ� ORV� VLJXLHQWHV�
UHVXOWDGRV���XQD�VHxDO�FXDGUDGD�GH���YROWLRV�GH�DPSOLWXG�GXUDQWH�����V�\���YROWLRV�GH�DPSOLWXG�
GXUDQWH���PV��(VWD�LPSXOVLyQ�VHUi�UHSHWLGD���YHFHV��

�
��� 8+)�

�
(V� LPSRUWDQWH� HPLWLU� XQ�PHQVDMH� SRU�8+)�DQWHV� GH� FRPHQ]DU� OD� WUDQVPLVLyQ�GH�XQD�

RQGD�GH�/DPE��(VWH�PHQVDMH�WLHQH�GRV�IXQFLRQHV��VLUYH�SDUD�VHxDODU�DO�UHFHSWRU�TXH�XQD�RQGD�
YD�D�VHU�HQYLDGD�\�FRQ�HOOR�TXH�HO�UHFHSWRU�VH�SRQJD�HQ�PRGR�UHFHSFLyQ��\�OR�PiV�LPSRUWDQWH��
VLUYH�SDUD�HQYLDU�HO�LGHQWLILFDGRU�TXH�LQIRUPD�VREUH�FXDO�GH�ORV�FXDWUR�SDUFKHV�SLH]RHOpFWULFRV�
YD�D�WUDQVPLWLU���(O�PHQVDMH�HQYLDGR�VHUi�GH�XQ�RFWHWR��+DEUi�HQ�WRWDO�FXDWUR�RFWHWRV��XQR�SRU�
FDGD�LQVHUWR�SLH]RHOpFWULFR��

�
*UDFLDV�DO�PLFURFRQWURODGRU�VH�SXHGHQ�JHQHUDU�HVWRV�PHQVDMHV�GH���ELWV�\�HQYLDUORV�HQ�

VHULH�D�XQ�WUDQVPLVRU�8+)�HVWDQGDU��(O�WUDQVPLVRU�XWLOL]DGR�HV�HO��WUDVQVPLVRU�GLJLWDO�GH�EDMR�
FRQVXPR�$XUHO�7;��0',/��6X� WHQVLyQ�GH�DOLPHQWDFLyQ�HVWi�HQWUH���\���YROWLRV�\�FRQVXPH�
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XQD� FRUULHQWH� GH� ��D� �� P$�� (O� HQYLR� GH� HVWRV� PHQVDMHV� GH� �� ELWV�� TXH� VH� KDQ� OODPDGR�
LGHQWLILFDGRUHV�VH�KDFH�D�XQD�YHORFLGDG�GH������EDXGLRV�\�XWLOL]D�XQD�PRGXODFLyQ�HQ�DPSOLWXG�
FRQ�XQD�SRUWDGRUD�D��������0+]��
�

&RQ�REMHWLYR�GH�OLPLWDU�HO�FRQVXPR�GHO� WUDQVPLVRU��pVWH�VH�DOLPHQWDUi�~QLFDPHQWH�HQ�
ODV�IDVHV�GH�WUDQVPLVLyQ��/D�JHVWLyQ�GH�DOLPHQWDFLyQ�GHO�WUDQVPLVRU�HVWi�GLULJLGD�SRU�HO�3,&��

��� 5HFHSFLyQ��
�

3DUD� SRGHU� UHFXSHUDU� ODV� HPLVLRQHV� GH� ODV� RQGDV� GH� /DPE� GH� ORV� GLIHUHQWHV� SDUFKHV�
SLH]RHOpFWULFRV�� � VH� KD� LPSODQWDGR� RWUR� SDUFKH�� D�PRGR�GH� VHQVRU�� HQ� HO� RWUR� H[WUHPR�GH� OD�
YLJD��(VWH�~OWLPR�PLGH���FP�GH�ODUJR�SRU���FP�GH�DQFKR��(VWi�FRQHFWDGR�D�XQ�ILOWUR�SDVR�DOWR�
TXH�HOLPLQD�ODV�EDMDV�IUHFXHQFLDV�SDUiVLWDV��'XUDQWH�HVWH�SUR\HFWR�VH�XWLOL]DUi�XQ�RVFLORVFRSLR�
SDUD�REVHUYDU�OD�VHxDO�UHFLELGD��PiV�DGHODQWH�VHUi�UHPSOD]DGR�SRU�XQ�VLVWHPD�GH�WUDWDPLHQWR�
GH�VHxDO�TXH�LQIRUPDUi�VREUH�OD�LQWHJULGDG�HVWUXFWXUDO�GH�OD�YLJD���

�
�
�
�
�

�2QGD�GH�/DPE�HQ�UHFHSFLyQ��
�

�
�
�

�
�

�
�

9,�5(68/7$'26�
�
�

5HFHSFLyQ�

(PLVLyQ�
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$���9LJD��
�

(Q� HVWD� SDUWH� VH� YDQ� D� WUDWDU� ORV� GLIHUHQWHV� HQVD\RV� \� PHGLGDV� UHDOL]DGDV� HQ� HO�
ODERUDWRULR� /*()�� (VWRV� DSRUWDQ� XQRV� UHVXOWDGRV� QXPpULFRV� TXH� SHUPLWHQ� FDUDFWHUL]DU� HO�
VLVWHPD��

(Q� SULQFLSLR� VH� XWLOL]y� XQD� YLJD�� TXH� SRGUtDPRV� OODPDU� GH� HQVD\R�� FRQ� VX�
FRUUHVSRQGLHQWH� FLUFXLWR� GH� UHFXSHUDFLyQ�GH� HQHUJtD��'HVSXpV� VH� KD� WUDEDMDGR� FRQ�RWUD� YLJD�
FRQ� XQRV� LQVHUWRV� SLH]RHOpFWULFRV� PHMRU� DGDSWDGRV� \� VREUH� OD� FXDO� VH� KDQ� HQFRQWUDGR�
HYLGHQWHPHQWH�XQRV�UHVXOWDGRV�PiV�VDWLVIDFWRULRV��
�������������������

(QWUH�ODV�GLIHUHQWHV�PHGLGDV�UHDOL]DGDV��KH�DTXt�ODV�PiV�VLJQLILFDWLYDV���
�

•� )UHFXHQFLDV� GH� UHVRQDQFLD� �IXQGDPHQWDOHV� �� KDUPyQLFRV��� 7DQWR� SDUD� OD�
SULPHUD�FRPR�SDUD�OD�VHJXQGD�YLJD���

•� &RHILFLHQWH�GH�DFRSODPLHQWR��N���6HJ~Q�OD�IyUPXOD��
�

�

�� � 





−=

V

V
I
IN �GRQGH��

IV�� HV� OD� IUHFXHQFLD� GH� UHVRQDQFLD� GH� OD� YLJD� FRQ� ORV� SDUFKHV� HQ� FRUWR�
FLUFXLWR�\��IV���HV�OD�IUHFXHQFLD�GH�UHVRQDQFLD�GH�OD�YLJD�FRQ�ORV�SDUFKHV�HQ�
FLUFXLWR�DELHUWR���

�
•� 7HQVLyQ��REWHQLGD�HQ�ERUQDV�GH�ORV�SDUFKHV�SL]RHOpFWULFRV��

�
�

•� (QHUJtD�UHFXSHUDGD�HQ�ORV�FLUFXLWRV�GH�UHFXSHUDFLyQ�GH�HQHUJtD�\�PHMRUD�GH�
HVWRV�FLUFXLWRV��

�
��� 3ULPHUD�YLJD��

�
%XVFDQGR�TXH� OD� UHFXSHUDFLyQ�GH� HQHUJtD� VHD�ySWLPD�� HV�QHFHVDULR�TXH� OD�YLJD�\� ORV�

SDUFKHV�WHQJDQ�ORV�PLVPRV�FRHILFLHQWHV�GH�ULJLGH]�D�OD�IOH[LyQ��(V�QHFHVDULR�FRQRFHU�SRU�WDQWR�
WRGDV�ODV�FDUDFWHUtVWLFDV�GH�OD�YLJD��DVt�FRPR�ODV�GH�ORV�LQVHUWRV�SLH]RHOpFWULFRV��

�
/D�SULPHUD�YLJD�HVWi�KHFKD�GH�ILEUD�GH�YLGULR�\�WLHQH�XQD�GLPHQVLyQ�GH����[��[�PP��

6H� OD� KD� KHFKR� YLEUDU� VREUH� XQD� ORQJLWXG� GH� ���PP�� HO� UHVWR� TXHGD� D� OD� L]TXLHUGD� GH� OD�
ILMDFLyQ��
�

$O�QR�KDEHU�GLVSXHVWR�GH�WRGDV�ODV�LQIRUPDFLRQHV�VREUH�ODV�FDUDFWHUtVWLFDV�GH�OD�YLJD�KD�
VLGR� LPSRVLEOH�GHWHUPLQDU� ODV�GLPHQVLRQHV�GH� ORV� LQVHUWRV�SLH]RHOpFWULFRV�\� OD�~QLFD�PDQHUD�
GH�FRQRFHUODV�KD�VLGR�D�EDVH�GH�HQVD\RV�HQ�HO�ODERUDWRULR��
�

(Q�XQ�SULQFLSLR�VH�XWLOL]DURQ�XQRV�SDUFKHV�GH����PP�GH�HVSHVRU�SHJDGRV�PX\�FHUFD�GH�
OD�ILMDFLyQ�GH�OD�YLJD��DOOt�GRQGH�OD�SUHVLyQ�HV�Pi[LPD����
�

+H� DTXt� ORV� GLIHUHQWHV� YDORUHV� GH� IUHFXHQFLDV� GH� UHVRQDQFLD� GH� OD� SULPHUD� YLJD�
REWHQLGRV����

�
�
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2UGHQ� �� �� �� �� ��
)UHFXHQFLD�

�+]��
�

���� ����� ����� ����� �����

$PSOLWXG�
SLFR�D�SLFR�
�9ROWV��

����� ���� ����� ����� �����

�
�

�
'HVSXpV�VH�UHDOL]y�XQ�LQWHQWR�GH�PHGLU�HO�FRHILFLHQWH�GH�DFRSODPLHQWR�HQWUH�OD�YLJD�\�

ORV� LQVHUWRV� TXH� VLUYH� SDUD� VDEHU� VL� HO� UHQGLPLHQWR� HQHUJpWLFR� HV� EXHQR�� 1R� VH� KD� SRGLGR�
GHWHUPLQDU�HVWH�FRHILFLHQWH�SXHV�ODV�IUHFXHQFLDV�GH�UHVRQDQFLD�\�GH�DQWLUHVRQDQFLD�HVWDEDQ�WDQ�
SUy[LPDV� TXH� QR� VH� KD� FRQVHJXLGR� GLVWLQJXLUODV�� (VWR� TXLHUH� GHFLU� TXH� HO� FRHILFLHQWH� GH�
DFRSODPLHQWR�HV�FDVL�QXOR��(VWR�KHFKR�VH�GHEH�D�TXH�OD�YLJD�HV�PX\�IOH[LEOH�\�TXH�ORV�SDUFKHV�
VRQ�GHPDVLDGR�JUXHVRV�SDUD�GHIRUPDUVH�FRQ�OD�YLJD���
�

2WUD� PHGLGD� UHDOL]DGD� KD� VLGR� OD� WHQVLyQ� HQ� ERUQDV� GH� ORV� LQVHUWRV� SLH]RHOpFWULFRV��
&RPR� LQGLFD� HO� SULQFLSLR� 66+,� KD\� TXH� SRQHU� XQD� ERELQD� HQ� VHULH� FRQ� ORV� SDUFKHV�
SLH]RHOpFWULFRV��7HQLHQGR�HQ�FXHQWD�TXH�ORV�SDUFKHV�WLHQHQ�XQD�QDWXUDOH]D�FDSDFLWLYD��VH�IRUPD�
GH� HVWD� PDQHUD� XQ� FLUFXLWR� RVFLODWRULR� /&� TXH� SURGXFH� XQD� VREUHWHQVLyQ� GXUDQWH� OD�
FRQPXWDFLyQ�GHO�FLUFXLWR�GH� UHFXSHUDFLyQ�GH�HQHUJtD��&XDQWR�PiV� LPSRUWDQWH�VHD�HVWD�VREUH�
WHQVLyQ�PHMRU�YD�D�VHU�OD�UHFXSHUDFLyQ�GH�HQHUJtD���
�

6H� KD� HOHJLGR� GH� PDQHUD� H[SHULPHQWDO� OD� LQGXFWDQFLD� TXH� RIUHFtD� ORV� PHMRUHV�
UHVXOWDGRV��
�

(VWD�HV�OD�JUiILFD�HQ�ERUQDV�GH�ORV�SDUFKHV�SLH]RHOpFWULFRV�FRQ�XQD�ERELQD�GH����P+�HQ�
HO�FLUFXLWR�GH�UHFXSHUDFLyQ�GH�HQHUJtD��JUiILFD�HQ�DPDULOOR����

�
�
�
�
�
�
�
�

�
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�
�

D�FRQWLQXDFLyQ�OD�PLVPD�JUiILFD�SHUR�FRQ�XQD�ERELQD�GH�����P+���
�
�
�
�
�

��
�

�
6H�SXHGH�YHU�TXH�OD�SHQGLHQWH��FXDQGR�FRQPXWD�HQ�XQ�Pi[LPR��HV�OLJHUDPHQWH�PHQRV�

SURQXQFLDGD���
�

/D�HOHFFLyQ�ILQDO�KD�VLGR�OD�GH�XQD�ERELQD�GH����P+�FRQ�XQRV�LQVHUWRV�GH�����PP�SXHV�
VH�SURGXFH�XQD�VREUHWHQVLyQ��VXSHULRU��
�

6HJXLGDPHQWH� HO� FLUFXLWR� GH� UHFXSHUDFLyQ� GH� HQHUJtD� EDVDGR� HQ� OD� WpFQLFD� 66+,�
�6\QFKURQLVHG�6ZLWFK�+DUYHVWLQJ�RQ�,QGXFWDQFH��

�
�
�
�
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1R�VH�KDQ�EXVFDGR�RWURV�HVTXHPDV�HOpFWULFRV�DOWHUQDWLYRV�D�pVWH�SXHV�HVWD�WpFQLFD�\D�KD�
KDEtD�VLGR�HVWXGLDGD�\�PHMRUDGD�HQ�HO�VHQR�GHO�ODERUDWRULR��6yOR�KD�KHFKR�IDOWD�GLPHQVLRQDU�
FRUUHFWDPHQWH�ORV�YDORUHV�GH�ORV�FRPSRQHQWHV�GHO�FLUFXLWR��
�

(O�REMHWLYR�GHO�FLUFXLWR�HOHFWUyQLFR�HV�FRUWRFLUFXLWDU�HO�SDUFKH�SLH]RHOpFWULFR�FXDQGR�OD�
WHQVLyQ� HQ� VXV� ERUQDV� SDVH� SRU� XQ�Pi[LPR�� (V� LPSRUWDQWH� FRQPXWDU� HQ� ORV� Pi[LPRV� SDUD�
SRGHU�WHQHU�XQD�UHFXSHUDFLyQ�GH�HQHUJtD�ySWLPD��
�

/RV� YDORUHV� GH� ORV� FRPSRQHQWHV� VH� KDQ� HVFRJLGR� GHVSXpV� GH� UHDOL]DU� GLIHUHQWHV�
SUXHEDV�� (Q� SULPHU� OXJDU� VH� KD� HQVD\DGR� FRQ� FRQGHQVDGRUHV� GH� GLVWLQWRV� YDORUHV�� 6H� KD�
XWLOL]DGR�XQ�FRQGHQVDGRU�GH����Q)�HQ�SDUDOHOR�FRQ�&��SDUD�OOHJDU�KDVWD����Q)��6H�KD�REWHQLGR�
WDPELpQ� XQ� YDORU� ySWLPR� GH� OD� UHVLVWHQFLD�5�� GH� ���� N �� /RV� FDPELRV� KDQ� VLGR� UHDOL]DGRV�
WDQWR� HQ� OD� SDUWH� SRVLWLYD� FRPR� HQ� OD� SDUWH� QHJDWLYD� GHO� FLUFXLWR�� HV� GHFLU�� HO� YDORU� GH� OD�
UHVLVWHQFLD�5��HV�GH����N �\�HO�YDORU�GH�OD�FDSDFLGDG�&��HV�GH����Q)��*UDFLDV�D�HVWRV�FDPELRV�
VH�FRQVLJXH�OOHJDU�D�FDUJDU�HO�FRQGHQVDGRU�GH�DOPDFHQDPLHQWR�&��GH�YDORU�����)�KDVWD�XQD�
WHQVLyQ� GH� ��9� HQ� ��PLQXWRV� DSUR[LPDGDPHQWH��'H� OD�PLVPD� IRUPD� VH� YLR� TXH� VH� SXHGHQ�
TXLWDU� ORV� FRQGHQVDGRUHV� &�� \� &�� VLQ� QLQJ~Q� WLSR� GH� FRQVHFXHQFLDV� QHJDWLYDV� SDUD� OD�
UHFXSHUDFLyQ�GH�HQHUJtD��

�
��� 6HJXQGD�YLJD�

�
3DUD�OD�SULPHUD�YLJD�HO�JURVRU�GH�ORV�LQVHUWRV������PP��QR�HVWDED�DGDSWDGR�D�OD�YLJD��

/RV� � SDUFKHV� HUDQ�� SRU� DVt� GHFLU�� PiV� UtJLGRV� TXH� OD� YLJD�� 3DUD� HVWD� VHJXQGD� YLJD� VH� KDQ�
XWLOL]DGR�XQRV�SDUFKHV�SLH]RHOpFWULFRV�PiV� IOH[LEOHV� �����PP��FRQ� OR�TXH� VH�KD� FRQVHJXLGR�
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PHMRUDU� HO� FRHILFLHQWH� GH� DFRSODPLHQWR� DVt� FRPR� UHFXSHUDU� OD� HQHUJtD� PXFKR� PiV�
UiSLGDPHQWH��
�

/RV� YDORUHV� GH� ORV� FRPSRQHQWHV� GHO� FLUFXLWR� HVWiQ� HYLGHQWHPHQWH� OLJDGRV� D� OD�
IUHFXHQFLD� GH� UHVRQDQFLD� GH� OD� YLJD� DVt� FRPR� D� ODV� FDUDFWHULVWLFDV� GH� ORV� SDUFKHV�
SLH]RHOpFWULFRV�� 6H� KD� WHQLGR� TXH� YROYHU� D� KDFHU� WRGR� HO� GLPHQVLRQDPLHQWR� GH� ORV�
FRPSRQHQWHV�SDUD�HVWD�QXHYD�YLJD��
�

+H�DTXt�ORV�GLIHUHQWHV�YDORUHV�REWHQLGRV�GH�ODV�IUHFXHQFLDV�GH�UHVRQDQFLD�GH�OD�VHJXQGD�
YLJD����
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2UGHQ� �� ��
�

)UHFXHQFLD�
�+]��
�

����� ������

�
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�
�
�
�

(O�FRHILFLHQWH�GH�DFRSODPLHQWR�HV�WRGDYtD�PX\�EDMR�SHUR�HVWD�YH]�HV�SRVLEOH�PHGLUOR��
(V�GHO�RUGHQ�GH������
�

(O�FLUFXLWR�GH�UHFXSHUDFLyQ�GH�HQHUJtD�HV�HO�PLVPR�TXH�HQ�HO�SULPHU�HQVD\R��'H�QXHYR�
VH�KDQ�HVFRJLGR�ORV�YDORUHV�GH�ORV�FRPSRQHQWH�GHVSXpV�GH�KDEHU�UHDOL]DGR�XQD�VHULH�GH�WHVW��(O�
YDORU� GH� OD� UHVLVWHQFLD� 5�� RSWLPDO� HV� GH� ��� N � \� SDUD� HO� FRQGHQVDGRU� &�� GH� ��Q)�� /RV�
FDPELRV�KDQ�VLGR�UHDOL]DGRV�HYLGHQWHPHQWH�WDQWR�HQ�HO�ODGR�SRVLWLYR�FRPR�HQ�HO�QHJDWLYR�GHO�
FLUFXLWR��FRQ�OR�TXH�5��YDOH���N ��\�&��YDOH���Q)���*UDFLDV�D�HVWRV�FDPELRV�OD�UHFXSHUDFLyQ�
GH� HQHUJtD� KD� VLGR� UHDOPHQWH� PHMRUDGD� \D� TXH� VyOR� KDFHQ� IDOWD� ��� VHJ� SDUD� FDUJDU� HO�
FRQGHQVDGRU�&��KDVWD���9��
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�
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�
�
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��� 7DEOD�UHVXPHQ�GH�ORV�YDORUHV�GH�ORV�FRPSRQHQWHV��
�
�
� 3DUFKHV�GH�����PP� 3DUFKHV�GH�����PP�
5� ����N2KPV� ���N2KPV�
&� ����Q)� ���Q)�
/� ���P+� ���P+�
7HQVLyQ�UHFXSHUDGD�� �9�HQ���PLQ�����P-�� �9�HQ���V�

�
�
�
�

�
�

%�2QGD�GH�/DPE�
�

/D� WDUMHWD� GH� FRQPXWDFLyQ�� TXH� SHUPLWH� FRQPXWDU� GHO� FLUFXWR� GH� UHFXSHUDFLyQ� GH�
HQHUJtD��DO�FLUFXLWR�GH�HPLVLyQ�GH�ODV�RQGDV�GH�/DPE�R�YLFHYHUVD��KD�VLGR�FDXVD�GH�PXOWLWXG�GH�
SUREOHPDV� HQ� ODV� GLIHUHQWHV� SUXHEDV� UHDOL]DGDV�� /RV� VZLWFKHV� DQDOyJLFRV� GHEHQ� HVWDU�
DOLPHQWDGRV� WRGR� HO� WLHPSR� \� SUHVHQWDQ� XQ� FRQVXPR� GH� HQHUJtD� PiV� LPSRUWDQWH� TXH� OD�
HVSHUDGD�� LQGLFDGD�HQ� ORV�GDWDVKHHWV��(O�SUREOHPD�SULQFLSDO�VH�VLWXD�HQ� OD� UHVLVWHQFLD� LQWHUQD�
GHPDVLDGR� JUDQGH� GH� ORV� VZLWFKHV�� 6H� VLWXDURQ� XQRV� VZLWFKHV� HQ� VHULH�� FDGD� XQR� GH� XQD�
UHVLVWHQFLD�GH����2KPV��$�SDUWLU�GH�HVH�PRPHQWR�HO�FLUFXLWR�GH�UHFXSHUDFLyQ�GH�HQHUJtD�GHMy�
GH�IXQFLRQDU�FRPR�FRQVHFXHQFLD�GH�XQD�UHVLVWHQFLD�HQ�VHULH�GHPDVLDGR�JUDQGH��
�

3DUD� VROXFLRQDU� HVWH� SUREOHPD� HV� QHFHVDULR� VHSDUDU� ORV� FLUFXLWRV�� 3RU� OR� TXH� VH� KDQ�
XWLOL]DGR�GRV�SDUFKHV�SDUD�OD�UHFXSHUDFLyQ�GH�HQHUJtD�\�RWURV�GRV�SDUD�OD�HPLVLyQ�GH�ODV�RQGDV�
GH�/DPE���(VWD�KD�VLGR�OD�VROXFLyQ�GHILQLWLYD���

�
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�
�
�
�
�
�
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�
�

�

2QGD� GH�
/DPE�5HFXSHUDFLyQ�

GH�HQHUJtD�
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(VWD�VROXFLyQ�GHILQLWLYD�WLHQH�OD�YHQWDMD�GH�XQ�IXQFLRQDPLHQWR�PiV�VHQFLOOR��7LHQH�GH�
WRGDV� IRUPDV� HO� LQFRQYHQLHQWH� GH� WHQHU� TXH� GHGLFDU� GRV� SDUFKHV� SRU� IXQFLyQ� \� SRU� OR� WDQWR�
GLYLGLU�ORV�UHFXUVRV�DGHPiV�GH�DXPHQWDU�HO�Q~PHUR�GH�FDEOHV�TXH�OOHJDQ�D�PROHVWDU�XQ�SRFR��
�

$O�KDEHU�GLVPLQXLGR�D�GRV�HO�Q~PHUR�GH�SDUFKHV�SDUD�OD�UHFXSHUDFLyQ�GH�HQHUJtD���pVWD�
VH�UHDOL]D�GH�IRUPD�PiV�OHQWD��$IRUWXQDGDPHQWH�OD�HQHUJtD�UHFXSHUDGD�HV�D~Q�VXILFLHQWH�SDUD�
ORV�ILQHV�GHO�SUR\HFWR��

�
&RQ�HVWD�QXHYD�FRQILJXUDFLRQ�OD�WUDQVPLVLyQ�VH�UHDOL]y�FRUUHFWDPHQWH�\�SUXHED�GH�HOOR�

HV�HVWH�JUiILFR���
�
�
�
�
�
�
�
�

�5HFHSFLyQ�GH�OD�RQGD�GH�/DPE�
�
�
&�7UDQVPLVLyQ�8+)�

�
/D�WUDQVPLVLyQ�8+)�VH�HIHFWXD�VLQ�SUREOHPDV���

�
�
�
�

(PLVLyQ�

5HFHSFLyQ�
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�7UDPD�8+)�UHFLELGD�
�
�
�
�
�

3DUD� HQYLDU� OD� LQIRUPDFLyQ� GHO� LGHQWLILFDGRU� GHO� SDUFKH� VH� KD� XWLOL]DGR� OD� VDOLGD�
86$57��VHULH��GHO�PLFULSURFHVDGRU��+D\��FRPR�HQ�WRGD�WUDQVPLVLyQ�VHULH��XQ�ELW�GH�67$57���
ORV�ELWV�GH�GDWRV�\�XQ�ELW�GH�6723�DO�ILQDO��6H�KDQ�DxDGLGR�DGHPiV�GHO�LGHQWLILFDGRU����ELWV�GH�
FRUUHFFLyQ�� TXH� GXUDQWH� OD� UHFHSFLyQ� GH� OD� SDODEUD� LQIRUPD� VL� KD� KDELGR� DOJ~Q� HUURU� GH�
WUDQVPLVLyQ��(O�FRQWHQLGR�GHO�LGHQWLILFDGRU�HV���������R���\�GHSHQGH�SRU�WDQWR�GHO�Q~PHUR�GH�
SDUFKHV� XWLOL]DGR� SDUD� HQYLDU� OD� RQGD� GH� /DPE�� /D� YHORFLGDG� GH� WUDQVPLVLyQ� HV� GH� �����
EDXGLRV��

�
�
�

�
�
�
�
�

�������'�$OPDFHQDPLHQWR�GH�OD�HQHUJtD�
�
�

8QD�YH]�OD�HQHUJtD�UHFXSHUDGD�VH�YD�D�DOPDFHQDU�DQWHV�GH�XWLOL]DUOD����
�

%LW�67$57� ,GHQWLILFDGRU��ELWV� &RUUHFFLyQ�GH�HUURUHV���ELWV� %LW�6723�
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(O� DOPDFHQDPLHQWR� OR� OOHYD� D� FDER� XQ� FRQGHQVDGRU� TXH� VH� FDUJD� KDVWD� XQ� XPEUDO�
GHWHUPLQDGR��8QD�YH]� OOHJDGR�D� HVWH�XPEUDO� VH�SXHGH�XWLOL]DU� OD� HQHUJtD� UHFXSHUDGD�SDUD� OD�
DSOLFDFLyQ�TXH�VH�FUHD�FRQYHQLHQWH���
�

6H� KD� XWLOL]DGR� XQD� FDSDFLGDG� GH� ����)� TXH� VH� FDUJD� KDVWD� FHUFD� GH� � �9�� (VWR� HV�
DSUR[LPDGDPHQWH����P-��

�
�+DFH�IDOWD�HQHUJtD�SDUD�DOLPHQWDU�HO�3,&��HO�WUDVPLVRU�8+)�\�JHQHUDU�ODV�RQGDV�/DPE��

(O� 3,&� VyOR� FRQVXPH� DOJXQRV� �$� GXUDQWH� XQ� SHULRGR� LQIHULRU� D� ���PV�� /D� JHQHUDFLyQ� GH�
RQGDV�GH�/DPE�HV�WDQ�SRFD�TXH�VH�SXHGH�SUiFWLFDPHQWH�GHVSUHFLDU��/D�HPLVLyQ�8+)�HV�OD�TXH�
FRQVXPH� PiV� SHUR� VyOR� GXUD� XQ� LQVWDQWH�� FRQVXPH� DSUR[LPDGDPHQWH� ��P:� SHUR� GXUDQWH�
PHQRV�GH���PV��
��������������������

�+H�DTXt�XQD�WDEOD�TXH�PXHVWUD�HO�FRQVXPR�GH�ODV�GLIHUHQWHV�SDUWHV���
�

�
8WLOL]DFLyQ� 3,&� +)� /DPE�
&RQVXPR� ���P:� ��P:� �P:�
'XUDFLyQ� ���PV� ��PV� �PV�
(QHUJtD�QHFHVDLUD� ����P-� ���P-� ��-�

�
�
�
�
�

6H� KDQ� UHDOL]DGR� ODV� VLJXLHQWHV� PHGLGDV� HQ� HO� ODERUDWRULR� SDUD� YHU� HO� WLHPSR� GH�
UHFXSHUDFLyQ�\�GH�XWLOL]DFLyQ�GH�HQHUJtD���

�
&RQ� XQD� EXHQD� YLEUDFLyQ� GH� OD� YLJD� VH� QHFHVLWD� FHUFD� GH� ��V� SDUD� FDUJDU� � HO�

FRQGHQVDGRU�D��9��
�

6DFDQGR� XQ� FRUULHQWH� GH� ��P$� GHO� FRQGHQVDGRU�� KDFHQ� IDOWD� ���PV� SDUD� YDFLDU�
FRPSOHWDPHQWH�OD�FDSDFLGDG��

�
�
�
�
�

9,,�02'2�'(�(03/(2�
�

$��6RSRUWH�
�

(V�HO�VRSRUWH�ItVLFR�GHO�SUR\HFWR��6H�XWLOL]D�SDUD�ILMDU�OD�YLJD�\�VLWXDU�HO�HOHFWURLPiQ�TXH��
OD�KDFH�YLEUDU��
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/D� ILMDFLyQ� GH� OD� YLJD� � VH� UHDOL]D� FRORFDQGR� OD� YLJD� HQWUH� ODV� GRV� SDUWHV� GH� XQ� SLODU�
�SLH]DV�GH�DOXPLQLR���+D\�TXH�WHQHU�FXLGDGR�HQ�FHQWUDU�ELHQ�OD�YLJD�\�SRQHUOD�HQ�SDUDOHOR�FRQ�
HO�VRSRUWH��
�

8QD� YH]� OD� YLJD� FRUUHFWDPHQWH� FRORFDGD�� KD\� TXH� DxDGLU� �� WRUQLOORV� SDUD� TXH� VH�
PDQWHQJD�ILUPH��

�
�
�

��
�

(O� HOHFWURLPiQ� VH�SXHGH� FRORFDU� HQ�GLVWLQWRV� OXJDUHV�GH� OD�YLJD�JUDFLDV� D�XQ� VLVWHPD�
IRUPDGR�SRU�XQD�JXtD�\�XQ�SODWR�HOHYDGRU��
�

(O�SRVLFLRQDPLHQWR�ORQJLWXGLQDO�VH�KDFH�FRQ�OD�D\XGD�GH�XQD�JXtD���
�

(O�SRVLFLRQDPLHQWR�YHUWLFDO�VH�UHDOL]D�JUDFLDV�D�XQ�SODWR�HOHYDGRU��6yOR�KD\�TXH�JLUDU�
XQ�WRUQLOOR�SDUD�SRGHU�VXELU�R�EDMDU�HO�HOHFWURLPiQ��

�
�
�
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�
�
�

�
(O�HOHFWURLPiQ�HVWi�GLVHxDGR�SDUD�KDFHU�YLEUDU�OD�YLJD�GH�ILEUD�GH�YLGULR��/D�FRUULHQWH�

Pi[LPD� DGPLVLEOH� SRU� HO� KLOR� GH� FREUH� HV� GH� �$�� (VWi� DOLPHQWDGR� SRU� XQ� DPSOLILFDGRU� GH�
SRWHQFLD��WLSR�DPSOL�DXGLR���/D�HQWUDGD�GHO�DPSOLILFDGRU�HVWi�FRQHFWDGD�D�XQ�JHQHUDGRU�GH�EDMD�
IUHFXHQFLD� *%)� TXH� JHQHUD� XQD� VHxDO� VLQXVRLGDO� D� OD� IUHFXHQFLD� GHVHDGD� �WLSLFDPHQWH� OD�
IUHFXHQFLD� GH� UHVRQDQFLD��� +D\� TXH� WHQHU� FXLGDGR� FRQ� ODV� SURSLHGDGHV� PDJQpWLFDV� GHO�
HOHFWURLPiQ�� SXHV� VX� IUHFXHQFLD� HV� HO� GREOH� GH� OD� IUHFXHQFLD� GHO�*%)�� 3RU� OR� TXH� SDUD� XQD�
VHxDO�GH�IUHFXHQFLD��+]�D�OD�VDOLGD�GHO�*%)��OD�YLJD�YLEUDUi�D���0+]��

�
/RV�UHJODMHV�WtSLFRV�GH�HVWRV�DSDUDWRV�VRQ����

�� DPSOLWXG�SLFR�D�SLFR�D�OD�VDOLGD�GHO�*%)�����P9�
�� YROXPHQ�GHO�DPSOLILFDGRU���HQWUH�XQ�WHUFLR�\�OD�PLWDG��
�� GLVWDQFLD�HQWUH�HO�HOHFWURLPiQ�\�OD�YLJD���GH���D���FP�
�

%��7DUMHWD�GH�UHFXSHUDFLyQ��
�

/D�WDUMHWD�GH�UHFXSHUDFLyQ�XWLOL]D�HO�VLVWHPD�GH�UHFXSHUDFLyQ�66+,�FX\R�HVTXHPD�HV�HO�
VLJXLHQWH���
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��
�

(VWH� HVTXHPD� SHUPLWH� UHFXSHUDU� HQHUJtD� SHUR� VyOR� HQ� XQD� GH� ODV� DOWHUQDQFLDV� GH� OD�
VHxDO��/D�WDUMHWD�GH�UHFXSHUDFLyQ�GH�HQHUJtD�ILQDO�LQWHJUD�HVWH�HVTXHPD�GRV�YHFHV�FRQ�REMHWR�GH�
UHFXSHUDU�HQHUJtD�HQ�ODV�GRV�DOWHQDQFLDV�GH�OD�VHxDO��
�

/D�WDUMHWD�FRQWLHQH�LJXDOPHQWH�XQ�FRQGHQVDGRU�SDUD�SRGHU�DOPDFHQDU�OD�HQHUJtD���
�
�

��
�
�
�
�
�
�

/D�WDUMHWD�WLHQH�WUHV�ERUQDV�VREUH�ODV�FXDOHV�VH�SXHGHQ�FRQHFWDU����
�� /D�ERELQD��TXH�VH�KD�VLWXDGR�HQ�VHULH�FRQ�ORV�LQVHUWRV�SLH]RHOpFWULFRV��
�� /RV�LQVHUWRV�SLH]RHOpFWULFRV���
�� /D�FDUJD��TXH�WRPDUi�VX�DOLPHQWDFLyQ�GHO�FRQGHQVDGRU�GH�DOPDFHQDPLHQWR���
�

/RV� FRPSRQHQWHV� GH� OD� WDUMHWD� KDQ� VLGR� HVSHFLDOPHQWH� RSWLPL]DGRV� SDUD� HO�
IXQFLRQDPLHQWR�GH�OD�VHJXQGD�YLJD��$Vt�FRPR�ODV�FRQVWDQWHV�GH�WLHPSR�TXH�KDQ�VLGR�DMXVWDGDV�
SDUD�FRQPXWDU�D�OD�Pi[LPD�WHQVLyQ�GH�ODV�ERUQDV�GH�ORV�LQVHUWRV�SLH]RHOpFWULFRV��

�
�

$OPDFHQDU�
�

$OWHUQDQFLD��� $OWHUQDQFLD���
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&��7DUMHWD�PLFURFRQWURODGRU�
�

/D�WDUMHWD�PLFURFRQWURODGRU�FRQWLHQH�XQ�PLFURFRQWURODGRU�3,&��)����\�XQ�WUDQVPLVRU�
8+)�$XUHO�7;��0',/��7DPELpQ� WLHQH�GLIHUHQWHV�ERUQDV� VREUH� ODV�TXH�VH�KDQ�FRQHFWDGR� OD�
DOLPHQWDFLyQ�\�ODV�HQWUDGDV�\�VDOLGDV���
�

/D�DOLPHQWDFLyQ�SURYLHQH�GH�OD�WDUMHWD�GH�UHFXSHUDFLyQ�GH�HQHUJtD��ODV�VDOLGDV�GHO�3,&�
VRQ� GLULJLGDV� D� OD� WDUMHWD� GH� FRQPXWDFLyQ� \� XQD� ~OWLPD� ERUQD� HVWi� GLVSRQLEOH� SDUD� SRGHU�
WUDQVPLWLU�OD�DOLPHQWDFLyQ�D�OD�WDUMHWD�GH�FRQPXWDFLyQ���

�
�
�
�

��
�
�
�
�

�
/DV� ERUQDV� OODPDGDV� ©�FRQPXWDFLRQHV� LQGLYLGXDOHV�ª� FRUUHVSRQGHQ� D� ODV� VDOLGDV� GHO�

3,&�TXH�YDQ�D�JHQHUDU�ODV�RQGDV�GH�/DPE�VREUH�FDGD�SDUFKH��6H�SRGUiQ�FRQHFWDU�HVWDV�VDOLGDV�
VREUH�ORV�WUDQVLVWRUHV�GH�OD�WDUMHWD�GH�FRQPXWDFLyQ�R�ELHQ�VREUH�ODV�HQWUDGDV�GH�FRPDQGR�GH�ORV�
VZLWFKHV�DQDOyJLFRV���
�

/DV�ERUQDV�OODPDGDV�©�FRQPXWDFLyQ�JOREDO�ª�VyOR�VHUiQ�XWLOL]DGDV�HQ�HO�FDVR�GH�XWLOL]DU�
ORV�WUDQVLVWRUHV���
�

(VWDV� VDOLGDV�� FRQPXWDFLyQ� JOREDO� R� LQYLGLGXDOHV�� SHUPLWHQ� D� ORV� SDUFKHV�
SLH]RHOpFWULFRV�FRQPXWDU�GHO�FLUFXLWR�GH�UHFXSHUDFLyQ��GH�HQHUJtD�DO�FLUFXLWR�GH�HPLVLyQ�GH�ODV�
RQGDV�GH�/DPE�R�YLFHYHUVD��

�
��� 3URJUDPDFLyQ�GHO�3,&��

�

3,&�

WUDQVPLVRU�
8+)�

&RQPXWDFLRQHV�LQGLYLGXDOHV�

&RQPXWDFLyQ�JOREDO�

$OLPHQWDFLyQ� GHVGH� OD� WDUMHWD� GH�
UHFXSHUDFLyQ��

$OLPHQWDFLyQ�KDFLD�OD�WDUMHWD�GH�
FRQPXWDFLyQ��

(QWUDGD�DQDOyJLFD�



� � �
�� � �

�� ��� �

�
/D� SURJUDPDFLyQ� GHO� 3,&� VH� KDFH� WUDQVILULHQGR� HO� ILFKHUR� �KH[� D� OD�PHPRULD� FRQ� OD�

D\XGD�GH�XQ�SURJUDPDGRU���
�

/D�GLILFXOWDG�UHVLGH�HQ�HO�KHFKR�TXH�HO�3,&�XWLOL]DGR�HV�XQ�3,&�GH�~OWLPD�JHQHUDFLyQ�\�
TXH�QR�HVWi�WHQLGR�HQ�FXHQWD�SRU�OD�PD\RUtD�GH�ORV�SURJUDPDGRUHV��
�

6L�VH�GLVSRQH�GH�XQ�SURJUDPDGRU�DGHFXDGR��HVWD�HWDSD�QR�FUHD�QLQJ~Q�SUREOHPD��3HUR�
VL� QR� VH� GLVSRQH� GHO� SURJUDPDGRU� OD� VLWXDFLyQ� FDPELD��<D� TXH� VH� KD� WHQLGR� TXH� FRORFDU� XQ�
DGDSWDGRU�SDUD�SRGHU�SURJUDPDU�FRQ�XQ�SURJUDPDGRU�FOiVLFR��+D\�TXH�HQFKXIDU�HO�3,&��TXH�
WLHQH����SLQHV���HQ�HO�DGDSWDGR�\�D�FRQWLQXDFLyQ�HQFKXIDU�HO�DGDSWDGRU�VREUH�XQ�VRSRUWH�GH�����
SLQHV�SUHYLVWR�SDUD�HO�3,&��)����GHO�SURJUDPDGRU��

�
�
�
�
�

�
'��7DUMHWD�GH�FRQPXWDFLyQ��

�
(VWD�WDUMHWD�UHDOL]D�ODV�FRQPXWDFLRQHV�GH�ORV�LQVHUWRV�SLH]RHOpFWULFRV�HQWUH�ORV�FLUFXLWRV�

GH�UHFXSHUDFLyQ� �GH�HQHUJtD�\� ORV�GH�HPLVLyQ�GH� ODV�RQGDV�GH�/DPE��&RPR�VH�H[SOLFy�HQ� OD�
SDUWH�UHVXOWDGRV��HVWH�PRGR�QR�IXQFLRQD��'H�WRGDV�PDQHUDV�VH�YD�D�GHVFULELU�HO�SURFHVR�FRQ�HO�
ILQ�GH�SUHVHQWDU�OD�LGHD��
�

/D� WDUMHWD�FRQWLHQH�FXDWUR�YLDV��XQD�SRU�FDGD� LQVHUWR�SLH]RHOpFWULFR��IRUPDGDV�SRU�XQ�
VZLWFK�DQDOyJLFR�\�XQ�WUDQVLVWRU�ELSRODU�HQ�FRQPXWDFLyQ��(O�VZLWFK�SHUPLWH�FRQHFWDU�HO�SDUFKH�
DO�FLUFXLWR�GH�UHFXSHUDFLyQ�R�DO�WUDQVLVWRU��(O�WUDQVLVWRU�VLUYH�SDUD�HQYLDU�XQD�VHxDO�FXDGUDGD�D�
ODV�ERUQDV�GH�XQ�LQVHUWR�SLH]RHOpFWULFR��OR�TXH�YD�D�JHQHUDU�OD�RQGD�GH�/DPE��8Q�TXLQWR�VZLWFK�
HVWi�SUHVHQWH�HQ�HVWD�WDUMHWD�\�MXHJD�HO�PLVPR�SDSHO�GH�FRQPXWDFLyQ�TXH�ORV�RWURV�FXDWUR�SHUR�
SDUD�ORV�HOHFWURGRV�SRVLWLYRV�GH�ORV�FXDWUR�LQVHUWRV�SLH]RHOpFWULFRV���
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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��
�
�
/D�WDUMHWD�SXHGH�DGRSWDU�GRV�PRGRV�GH�IXQFLRQDPLHQWR�VHJ~Q�HO�FDEOHDGR�FRQ�OD�WDUMHWD�

3,&��
�
�
�
�
�
�
�
�
�

��� &RPXWDFLyQ�LQGLYLGXDO�
�

(Q�HVWD�FRQILJXUDFLyQ�VH� WUDWD�GH� WUDVPLWLU�FRQ�XQ�VROR�SDUFKH�PLHQWUDV�TXH� ORV�RWURV�
UHFXSHUDQ�HQHUJtD��/DV�ERUQDV�µ�¶��GH�ORV�SDUFKHV�HVWiQ�FRQHFWDGDV�WRGR�HO�WLHPSR�DO�FLUFXLWR�
GH� UHFXSHUDFLyQ� PLHQWUDV� TXH� ODV� RWUDV� ERUQDV� µ�µ� HVWiQ� FRQHFWDGDV� D� ORV� VZLWFKHV�� /RV�
WUDVLVWRUHV�HVWiQ�FRUWRFLUFXLWDGRV�\�OD�RQGD�GH�/DPE�HV�JHQHUDGD�GLUHFWDPHQWH�DO�FRQPXWDU�ORV�
VZLWFKHV���

�
�

3DUFKHV�
SL]RHOpFWULFR
VpOHFWULTXH� &RPDQGRV�GH�

ORV�VZLWFKHV�

&RPDQGRV�GH�ORV�
WUDQVLVWRUHV��

$OLPHQWDWLyQ�
TXH� YLHQH� GH�
OD�WDUMHWD�3,&�

+DFLD� OD� WDUMHWD�
GH�UHFXSHUDFLyQ��

�H�VZLWFK�

/DV���YLDV�
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�

3DUD� HVWH� PRGR� GH� ILQFLRQDPLHQWR� KD\� TXH� FRQHFWDU� ODV� WDUMHWDV� GH� OD� VLJXLHQWH�
PDQHUD���

�
�
�
�

��
�

�

3RZHU�
RXW�

&RQPXWDFLRQ�
LQGLYLGXDOHV�

3=
7�

5HFXSHUDFLyQ�

$OLP�

&RPDQGRV�
GH�ORV�VZLWFKV�

7DUMHWD�GH�FRQPXWDFLyQ�� 7DUMHWD�3,&�

7DUMHWD�GH�UHFXSHUDFLyQ�

&RQPXWDFLyQ�
JOREDO�

&RPDQGRV�GH�
ORV�WUDQVLVWRUHV� $OLP�
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�
��� &RQPXWDFLyQ�JOREDO�

�
(Q�HVWH�PRGR�GH�IXQFLRQDPLHQWR�OD�HPLVLyQ�VH�UHDOL]D�HQ�GRV�WLHPSRV��3ULPHUR�VH�KDFH�

FRQPXWDU�WRGRV�ORV�VZLWFKHV�DO�PLVPR�WLHPSR�SDUD��FRQHFWDU�WRGRV�ORV�SDUFKHV�QR�DO�FLUFXLWR�
GH�UHFXSHUDFLyQ�VLQR�DO�FLUFXLWR�GH�HPLVLyQ��'HVSXpV�VH�JHQHUD�OD�RQGD�GH�/DPE�VREUH�OD�YLD�
GHVHDGD�FRQ�OD�D\XGD�GH�XQ�WUDQVLVWRU���

�
�
�
�
�

��
�

/DV�FRQHF[LRQHV�VH�UHDOL]DQ�GH�OD�PDQHUD�VLJXLHQWH����
�
�
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��
��� 3DUFKHV�SLH]RHOpFWULFRV�GHGLFDGRV�

�
7HQLHQGR� HQ� FXHQWD� TXH� HO� FLUFXLWR� GH� FRQPXWDFLyQ� QR� IXQFLRQD�� VH� KD� EXVFDGR�XQD�

VROXFLyQ�GH�SDUFKHV�GHGLFDGRV��6H�KDQ� UHSDUWLGR� ORV�SDUFKHV�SLH]RHOpFWULFRV�HQ�GRV�JUXSRV���
GRV�SDUFKHV�SDUD�OD�UHFXSHUDFLyQ�\�GRV�SDUFKHV�SDUD�OD�WUDQVPLVLyQ�GH�RQGDV�/DPE��
�

/RV�SDUFKHV�GH�UHFXSHUDFLyQ�VRQ�GLUHFWDPHQWH�FRQHFWDGRV�D�OD�WDUMHWD�GH�UHFXSHUDFLyQ��
�

/DV� HPLVLRQHV� GH� /DPE� VRQ� UHDOL]DGDV� FRQ� OD� D\XGD� GH� VLPSOHV� WUDVLVWRUHV� 131�
GLULJLGRV�SRU�HO��3,&���
�

�
�
�
�
�

�(VTXHPD�GH�JHQHUDFLyQ�GH�OD�RQGD�GH�/DPE���
�

�

3RZHU�
RXW�

&RQPXWDFLRQHV�
,QGLYLGXDOHV�

3=
7�

5HFXSHUDFLyQ�

$OLP�
7DUMHWD�GH�FRQPXWDFLyQ� 7DUMHWD��3,&�

&RPDQGRV�
GH�ORV�VZLWFKV�

7DUMHWD�GH�UHFXSHUDFLyQ�

&RQPXWDFLyQ�
*OREDO�

&RPDQGRV�
GH�WUDQVLVWRUHV�

$OLP�
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�
�

3DUD� SRGHU� UHDOL]DU� XQ� VLVWHPD� FRPSOHWR�� VH� WHQGUtDQ� TXH� KDEHU� SHJDGR� RWURV� FXDWUR�
SDUFKHV� EDMR� OD� YLJD�� 'H� HVWH� PRGR�� ORV� SDUFKHV� GH� OD� SDUWH� VXSHULRU� VH� GHGLFDUtDQ� D� OD�
UHFXSHUDFLyQ�GH�HQHUJtD��\�ORV�GH�DEDMR�D�ODV�HPLVLRQHV�GH�/DPE��'HVDIRUWXQDGDPHQWH�\�SRU�
IDOWD�GH�WLHPSR�VH�KDQ�XWLOL]DGR�~QLFDPHQWH�ORV�SDUFKHV�VLWXDGRV�HQ�OD�SDUWH�VXSHULRU�GH�OD�YLJD�
SDUD�UHDOL]DU�ODV�GRV�IXQFLRQHV���

�
�
�
�

�
�
�
�
�
�

�(VTXHPD�GH�OD�LGHD�FRQ���SDUFKHV�SDUD�OD�HPLVLyQ�\���SDUFKHV�SDUD�OD�UHFXSHUDFLyQ�
�

(��5HFHSWRU�SLH]RHOpFWULFR�
�

(O� UHFHSWRU� SLH]RHOpFWULFR� VLWXDGR� DO� ILQDO� GH� OD� YLJD�� SHUPLWH� DGTXLULU� ODV� RQGDV� GH�
/DPE�� (Q� XQ� SULQFLSLR� VH� SRGUiQ� YHU� HQ� XQ� RVFLORVFRSLR�� 3DUD� HOOR� EDVWD� FRQ� FRQHFWDU� XQ�
RVFLORVFRSLR�GLJLWDO�D� WUDYpV�GH�XQ� ILOWUR��(O� ILOWUR�HVWi�FRQWHQLGR�HQ� ORV�FDEOHV�TXH�XQHQ� �HO�
SDUFKH�SLH]RHOpFWULFR�DO�RVFLORVFRSLR�\�VLUYH�SDUD�HOLPLQDU�HO�UXLGR�GH�EDMD�IUHFXHQFLD��(V�XQ�
ILOWUR�SDVR�DOWD�TXH�FRPLHQ]D�HQ���+]���

�
�
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)��5HFHSWRU�8+)�
�

(O� UHFHSWRU� 8+)� VLUYH� SDUD� UHFLELU� OD� VHxDO� GH� XOWUDIUHFXHQFLD�� 6H� KD� XWLOL]DGR� XQ�
RUGHQDGRU�SDUD�YHU� OR�TXH� VH� UHFLEtD��(O� UHFHSWRU� HVWi� LQWHJUDGR�HQ�XQD� WDUMHWD�TXH�FRQWLHQH�
WDPELpQ� XQ� FRQYHUWLGRU� 56���� ±77/�� /D� WDUMHWD� VH� HQFKXID� VREUH� HO� SXHUWR� VHULH� GHO�
RUGHQDGRU�� 'HVJUDFLDGDPHQWH� OD� XQLyQ� FRQ� HO� RUHGHQDGRU� QR� IXQFLRQD� SRU� UD]RQHV�
GHVFRQRFLGDV���
�

/D�YLVXDOL]DFLyQ�GH� ODV� WUDPDV� WHQGUtD�TXH�KDEHUVH�KHFKR�FRQ� OD�D\XGD�GHO�SURJUDPD�
0LFURVRIW�+\SHUWHUPLQDO��+D\�TXH�FUHDU�XQD�QXHYD�FRQH[LyQ�VREUH�HO�SXHUWR�&20�GRQGH�HVWi�
FRQHFWDGD�QXHVWUD�WDUMHWD��/RV�SDUiPHWURV�GH�OD�FRQH[LyQ�VRQ�ORV�VLJXLHQWHV���

�� 9HORFLGDG�GH�WUDQVIHUHQFLD��������EDXGLRV�
�� %LWV�GH�GDWRV����
�� 3DULGDG���QLQJXQD��
�� %LWV�GH�VWRS������
�� &RQWURO�GH�IOXMR���QLQJXQR��
7RGDV�ODV�FDUDFWHULVWLFDV��UHFLELGDV�GHEHUtDQ�SXHV�TXHGDU�UHIOHMDGDV�HQ�OD�SDQWDOOD���
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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&RQ�HO�ILQ�GH�WHUPLQDU�PLV�HVWXGLRV�GH�LQJHQLHUR�KH�UHDOL]DGR�HVWH�SUR\HFWR�ILQ�GH�
HVWXGLRV�TXH�PH�KD�SHUPLWLGR�UHDOL]DU�OD�WUDQVLFLyQ�HQWUH�HO�PHGLR�HVFRODU�\�HO�PHGLR�
LQGXVWULDO��(O�REMHWLYR�KD�VLGR�LQLFLDUPH�HQ�OD�FRQFHSFLyQ�\�HQ�HO�GHVDUUROOR�GH�XQ�VLVWHPD�
UHVSHWDQGR�ORV�REMHWLYRV�FUHDGRV�SRU�HO�FOLHQWH��OR�TXH�UHIOHMD�OD�YLGD�HQ�XQD�HPSUHVD��+H�
XWLOL]DGR�ORV�FRQRFRPLHQWRV�TXH�PH�KDQ�VLGR�LQFXOFDGRV�D�OR�ODUJR�GH�PL�SHULRGR�XQLYHUVLWDULR�
FRQ�HO�ILQ�GH�UHDOL]DU�XQ�WUDEDMR�HILFLHQWH���
�

&RPR�VH�KD�H[SOLFDGR�HQ�OD�SDUWH�PHPRULD�MXVWLILFDWLYD��DSDUWDGR��GH�HVWH�GRFXPHQWR��
HO�SUR\HFWR�KD�WHQLGR�OXJDU�HQ�OD�XQLYHUVLGDG�GHO�,16$�GH�/\RQ��)UDQFLD���(VWH�KHFKR�PH�KD�
SHUPLWLGR�FRQRFHU�HO�IXQFLRQDPLHQWR�GH�RWUD�XQYHUVLGDG�GLIHUHQWH�D�OD�PLD��FRQ�XQD�
RUJDQL]DFLyQ�\�XQDV�IRUPD�GH�WUDEDMR�SDUWLFXODUHV�TXH�PH�KDQ�UHVXOWDGR�PX\�HQULTXHFHGRUDV��
3RU�HOOR�FRQVLGHUR�XQ�SULYLOHJLR�HO�KDEHU�SRGLGR�UHDOL]DU�XQ�SUR\HFWR�HQ�XQ�SDLV�H[WUDQMHUR�GH�
OD�XQLyQ�HXURSHD���$Vt�PLVPR�GHFLU�TXH�QR�WRGR�KD�VLGR�IiFLO�SXHV�OD�GLIHUHQFLD�LGLRPiWLFD�
KDFH�TXH�QR�VLHPSUH�UHVXOWH�HYLGHQWH�OD�FRPXQLFDFLyQ�\�HO�SRGHU�WUDQVPLWLU�\�DGTXLULU�ODV�
LGHDV��$XQ�DVt�GHER�GHFLU�TXH�PLV�WXWRUHV�KDQ�WHQLGR�XQ�FRPSRUWDPLHQWR�HMHPSODU�\�TXH�KDQ�
HVWDGR�VLHPSUH�D�PL�GLVSRVLFLyQ�SDUD�D\XGDUPH�KDVWD�HQ�HO�PiV�PtQLPR�GHWDOOH���
�

$�FRQWLQXDFLyQ�YR\�D�FLWDU� ODV�SULQFLSDOHV� � WDUHDV� �TXH�KDQ�VLGR�UHDOL]DGDV�FRQ�p[LWR��
VLWXDFLyQ� GH� ORV� SDUFKHV�� UHFXSHUDFLyQ� GH� HQHUJtD�� SURJUDPDFLyQ� GHO� PLFURFRQWURODGRU�
WUDQVPLVLyQ�8+)�� UHFHSFLyQ�8+)�� WUDQVPLVLyQ�GH�/DPE�\� UHFHSFLyQ�GH�/DPE��7RGDV� HVWDV�
WDUHDV�PXHVWUDQ�HO�EDODQFH�SRVLWLYR�\� VDWLVIDFWRULR�GHO�SUR\HFWR��(YLGHQWHPHQWH�KD\�FRVDV�D�
PHMRUDU�HQ�XQ�IXWXUR�WUDEDMR�FRPR�HV�HO�FRQVHJXLU�XWLOL]DU�ORV�PLVPRV�LQVHUWRV�SLH]RHOpFWULFRV�
SDUD�OD�WUDQVPLVLyQ�GH�OD�RQGD�GH�/DPE�\�SDUD�OD�UHFXSHUDFLyQ�GH�HQHUJtD��$Vt�FRPR�GHVFLIUDU�
OD� UHFHSFLyQ�8+)� HQ� HO� RUGHQDGRU��7DPELpQ� VHUtD� LQWHUHVDQWH� WUDWDU� GH� WUDQVPLWLU� GLIHUHQWHV�
IRUPDV� GH� RQGDV� GH� /DPE��� LPSXOVR� XQLWDULR�� RQGD� VLQXVRLGDO�� RQGD� FXDGUDGD�� HWF�� \� D�
GLIHUHQWHV�IUHFXHQFLDV���'HMR�WRGDV�HVWDV�PHMRUDV�SDUD�XQ�IXWXUR�SUR\HFWR�ILQDO�GH�HVWXGLRV�HQ�
HO�VHQR�GHO�GHSDUWDPHQWR�GH�LQJHQLHUtD�HOpFWULFD�GHO�,16$�SDUD�HO�SUy[LPR�FXUVR��

�
�

�
�
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;***********************************************************
** 

; 
; Fichero : pzt.asm 

; Versiyn : 1.1 
; Fecha : 13/06/2005 
; Microprocesador : P16F688.inc 
;***********************************************************

** 
; Comentarios : 
; 

; Programa de gestiyn de la secuencia de emisiyn. Emite  
; regularmente un identificador HF luego una onda de Lamb 
; sobre el parche piézo asociado 
; 
;***********************************************************

** 
;      
;  
 
 LIST  p=16F688   ;  
 #include <P16F688.inc>  ; Fichero include 
 
 __CONFIG   _FCMEN_OFF & _IESO_OFF & _BODEN_OFF & _CPD_OFF 

& _CP_OFF & _MCLR_OFF & _PWRTE_OFF & _WDT_OFF & _INTIO_OSC 
 
 
 
 
 
 
 
 
;///////////////////////////////////////////////////////////

/ 
;  DEFINE 
;///////////////////////////////////////////////////////////

/ 
 

#DEFINE pzt0 PORTC,0 ; conmutaciyn individual sobre cada 
#DEFINE pzt1 PORTC,1 ; inserto pizoeléctrico pzt 
#DEFINE pzt2 PORTC,2 
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#DEFINE pzt3 PORTC,3 
 

#DEFINE commut PORTA,1  ; salida de conmutaciyn 
global 

#DEFINE  HF_pwr PORTA,2  ; alimentaciyn de la 
HF 

 

#DEFINE  Vref  PORTA,0 ; entrada analygica 
tensiyn de ref 

 
 
 
 
;///////////////////////////////////////////////////////////

/ 
;  ASIGNACIONES 
;///////////////////////////////////////////////////////////

/ 
 

Id0  EQU  B’01001100’ ; definiciyn 
identificadores  

Id1  EQU  B’01000111’ 
Id2  EQU  B’01000101’ 
Id3  EQU  B’01000110’ 
sync  EQU  0x00 
 
 
 
 
;///////////////////////////////////////////////////////////

/ 
;  VARIABLES ZONA COMUN 
;///////////////////////////////////////////////////////////

/ 
 
; zone de 16 bits 
 CBLOCK 0x70 

 compteur:1 ; contador del n~mero de pulsos por emisiyn 
lamb 

 cmpt1:1  ; contadores para los tempos 
 cmpt2:1  ;    | 
 cmpt3:1  ;    | 
 
 ENDC 
 
 
;///////////////////////////////////////////////////////////

/ 
;  VARIABLES BANK 0 
;///////////////////////////////////////////////////////////

/ 
 
; zone de 80 bits 
 CBLOCK 0x20 
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 ENDC 
 
 
;///////////////////////////////////////////////////////////

/ 
;  VARIABLES BANK 1 
;///////////////////////////////////////////////////////////

/ 
 
; zone de 80 bits 
 CBLOCK 0xA0 
 
 ENDC 
 
 
;///////////////////////////////////////////////////////////

/ 
;  VARIABLES BANK 2 
;///////////////////////////////////////////////////////////

/ 
 
; zone de 80 bits 
 CBLOCK 0x120 
 
 ENDC 
;___________________________________________________________

________;___________________________________________________________
________;___________________________________________________________
________;___________________________________________________________
________  

 
 
 
;///////////////////////////////////////////////////////////

/// 
;   COMIENZO 
;///////////////////////////////////////////////////////////

/// 
 
 org 0x0000 
 GOTO init 
 
 
 
;///////////////////////////////////////////////////////////

/// 
;   INTERRUPCIONES 
;///////////////////////////////////////////////////////////

/// 
 
 org 0x0004 
 
 
 RETFIE 
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;///////////////////////////////////////////////////////////

/// 
;   INICIALIZACION 
;///////////////////////////////////////////////////////////

/// 
 
init: 
 BCF  STATUS,RP0  ; pasar a bank 0 
 BCF  STATUS,RP1 

 MOVLW  B’00000111’ ; configuraciyn de los 
comparadores 

 MOVWF  CMCON0 
  
 BSF  STATUS,RP0  ; pasar a  bank 1 
 CLRF  ANSEL   ; config de las entradas en 

digital 

 MOVLW  B’00000001’ ; configuraciyn puerto A 
(0:salida  

 MOVWF  TRISA   ; 1:entrada) 

 MOVLW  B’00110000’ ; configuraciyn puerto C 
(0:salida  

 MOVWF  TRISC   ; 1:entrada) 

 MOVLW  B’01100000’ ; configuraciyn del reloj 
 MOVWF  OSCCON  ; (4MHz internal clk) 
 

 MOVLW  B’00001010’ ; configuraciyn de las opciones  
 MOVWF  OPTION_REG  ; (prédivisor 1:4 sobre wdt) 
 
 BCF  STATUS,RP0  ; pasar a bank 0 
 CLRF  PORTA   ; reset de los puertos 
 CLRF  PORTC 
 MOVLW  B'00010110' ; prescaler wdt = 1:65536 
 MOVWF  WDTCON 
 

; Configuraciyn USART 
 MOVLW  D'25' 
 MOVWF  SPBRG 
 CLRF  SPBRGH 
 MOVLW  B'00000100' 
 MOVWF  TXSTA 
 CLRF  RCSTA 
 CLRF  BAUDCTL 
 
 
;///////////////////////////////////////////////////////////

/// 
;   PROGRAMA 
;///////////////////////////////////////////////////////////

/// 
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start: 
 
;///////////////////////////////////////////////////////////

//////// 
;/////////////////////////**  SLEEP   

**//////////////////////////// 
;///////////////////////////////////////////////////////////

////////  

 BSF  WDTCON,0  ; activaciyn del wdt 
 SLEEP    ;despertar cuando depase del wdt( 

~8,5") 
 

 BCF  WDTCON,0  ; desactivaciyn del wdt 
 
 
 
 
;###########################################################

######## 
;##############################**  PZT0  

**######################### 
;###########################################################

######## 
 
;///////////////////////////////////////////////////////////

//////// 
;////////////////////////////**     HF     

**/////////////////////// 
;///////////////////////////////////////////////////////////

//////// 
 
 BSF  HF_pwr   ; HF Power enabled 
 CALL  Tempo5000 
 BSF  RCSTA,SPEN  ; Serial port enabled 
 BSF  TXSTA,TXEN  ; TX enabled 
 

;////// emisiyn de 0 pr sincronizar la linea //// 
 MOVLW  0x14 
 MOVWF  compteur 
bcl0: 
 MOVLW  sync 
 MOVWF  TXREG 
 NOP 
 NOP 
WaitShift0: 
 BTFSS  PIR1,TXIF 
 GOTO  WaitShift0 
 DECFSZ compteur,f 
 GOTO  bcl0 
;////////////////////////////////////////////////// 
 MOVLW  Id0   ; cargar el valor a emitir 

 MOVWF  TXREG   ; Emisiyn 
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 NOP 
 NOP 
 
waitTX0: 
 BTFSS  TXSTA,TRMT  ; espera a que el tx termine 
 GOTO  waitTX0 
 
 BCF  HF_pwr   ; HF Power disabled 
 BCF  TXSTA,TXEN  ; TX disabled 
 BCF  RCSTA,SPEN  ; Serial Port disabled 
 
 
 
 
;///////////////////////////////////////////////////////////

//////// 
;/////////////////////////**     Onda de Lamb     

**//////////////// 
;///////////////////////////////////////////////////////////

//////// 
 NOP 
 NOP 
 NOP     ; pequeña pausa entre la HF y 

Lamb 
 NOP 
 NOP 
 
 

 BSF  commut  ; conmutaciyn global 
 NOP  ; 2µs de espera para asegurar la conmutaciyn  
 NOP 
 
 MOVLW  D'5'  ; envio de 5 pulsos 
 MOVWF  compteur 
 
 
LAMB0: 
 BSF  pzt0   ; Envio de 5 voltios  
 CALL  Tempo125  ; Pulso a 4 kHz 
 BCF  pzt0   ; Envio de 0 Voltios 

 CALL  Tempo9875  ; frequencia de repeticiyn 100 
Hz 

 decfsz compteur,f  ; repetir 5 veces 
 goto  LAMB0   ;  
 
;  
;  
 
 BCF  commut   ; volver al reposo del 

relé 
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;///////////////////////////////////////////////////////////
//////// 

;/////////////////////////**     SLEEP     
**/////////////////////// 

;///////////////////////////////////////////////////////////
//////// 

 

 BSF  WDTCON,0 ; activaciyn du wdt 
 SLEEP    ; despertar cuando depase del wdt( 

~8,5") 
 

 BCF  WDTCON,0 ; desactivaciyn del wdt 
 
 
 
;###########################################################

######## 
;##############################**     PZT1     

**################### 
;###########################################################

######## 
 
;///////////////////////////////////////////////////////////

//////// 
;////////////////////////////**     HF     

**/////////////////////// 
;///////////////////////////////////////////////////////////

//////// 
 
 BSF  HF_pwr   ; HF Power enabled 
 CALL  Tempo2000 
 BSF  RCSTA,SPEN   ; Serial port enabled 
 BSF  TXSTA,TXEN   ; TX enabled 
 

;////// emisiyn de 0 pr sincronizar la linea //// 
 MOVLW  0x14 
 MOVWF  compteur 
bcl1: 
 MOVLW  sync 
 MOVWF  TXREG 
 NOP 
 NOP 
WaitShift1: 
 BTFSS  PIR1,TXIF 
 GOTO  WaitShift1 
 DECFSZ compteur,f 
 GOTO  bcl1 
 
;////////////////////////////////////////////////// 
 MOVLW  Id1   ; cargar el valor a tx 

 MOVWF  TXREG   ; Emisiyn 
 
 NOP 
 NOP 
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waitTX1: 
 BTFSS  TXSTA,TRMT  ; espera a que el tx termine 
 GOTO  waitTX1 
 
 BCF  HF_pwr   ; HF Power disabled 
 BCF  TXSTA,TXEN  ; TX disabled 
 BCF  RCSTA,SPEN  ; Serial Port disabled 
 
 
;///////////////////////////////////////////////////////////

//////// 
;/////////////////////////**     Onda de Lamb     

**//////////////// 
;///////////////////////////////////////////////////////////

//////// 
 
 NOP 
 NOP 
 NOP 
 NOP 
 NOP 
 
;  
 
 BSF commut 
 NOP 
 NOP 
 
; transmitir la onda de lamb con el parche PZT1 
 
 MOVLW  D’5’ 
 MOVWF  compteur 
 
LAMB1: 
 BSF  pzt1  ; Envio de 5 Voltios 
 CALL  Tempo125 
 BCF  pzt1  ; Envio de 0 Voltios 
 CALL  Tempo9875 
 decfsz compteur,f ;  

goto  LAMB1  ;  
; 

 
 
;  
 
 BCF commut 
 
 
 
 
 
;///////////////////////////////////////////////////////////

//////// 
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;/////////////////////////**     SLEEP     
**/////////////////////// 

;///////////////////////////////////////////////////////////
//////// 

 

 BSF  WDTCON,0 ; activaciyn del wdt 
 SLEEP    ; despertar cuando depase del wdt( 

~8,5") 
 

 BCF  WDTCON,0 ; desactivatiyn del wdt 
 
 
 
;###########################################################

######## 
;##############################**     PZT2     

**################### 
;###########################################################

######## 
 
;///////////////////////////////////////////////////////////

//////// 
;////////////////////////////**     HF     

**/////////////////////// 
;///////////////////////////////////////////////////////////

//////// 
 
 BSF  HF_pwr   ; HF Power enabled 
 CALL  Tempo1000 
 BSF  RCSTA,SPEN  ; Serial port enabled 
 BSF  TXSTA,TXEN  ; TX enabled 
 

;////// emisiyn de 0 pr sincronizar la linea //// 
 MOVLW  0x14 
 MOVWF  compteur 
bcl2: 
 MOVLW  sync 
 MOVWF  TXREG 
 NOP 
 NOP 
WaitShift2: 
 BTFSS  PIR1,TXIF 
 GOTO  WaitShift2 
 DECFSZ compteur,f 
 GOTO  bcl2 
 
;////////////////////////////////////////////////// 
 MOVLW  Id2   ; cargar el valor a emitir 

 MOVWF  TXREG   ; Emisiyn 
 
 NOP 
 NOP 
 
waitTX2: 
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 BTFSS  TXSTA,TRMT  ; esperar que el tx termine 
 GOTO  waitTX2 
 
 BCF  HF_pwr   ; HF Power disabled 
 BCF  TXSTA,TXEN  ; TX disabled 
 BCF  RCSTA,SPEN  ; Serial Port disabled 
 
 
;///////////////////////////////////////////////////////////

////////;/////////////////////////**     Onda de Lamb     
**//////////////// 

;///////////////////////////////////////////////////////////
//////// 

 NOP 
 NOP 
 NOP 
 NOP 
 NOP 
 
 BSF commut 
 NOP 
 NOP 
 
; Emitir la onde de lamb con el parche PZT2 
 
 MOVLW  D’5’ 
 MOVWF  compteur 
 
 
LAMB2: 
 
 BSF  pzt2   ; Envio de 5 Voltios 
 CALL  Tempo125 
 BCF  pzt2   ; Envio de 0 Voltios 
 CALL  Tempo9875 

 decfsz compteur,f  ; Esta instrucciyn decrementa 
una 

; variable y salta  

; la instrucciyn siguiente 
 goto  LAMB2   ; si el resultado de 

; decrementar da un valor  
; nulo. 

 
;  
 
 BCF commut 
 
 
 
;///////////////////////////////////////////////////////////

////////;/////////////////////////**     SLEEP     
**/////////////////////// 

;///////////////////////////////////////////////////////////
//////// 
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 BSF  WDTCON,0 ; activaciyn del wdt 
 SLEEP    ; despertar cuando depase del wdt( 

~8,5") 
 

 BCF  WDTCON,0 ; désactivaciyn del wdt 
 
 
 
 
 
;###########################################################

######## 
;##############################**     PZT3     

**################### 
;###########################################################

######## 
 
;///////////////////////////////////////////////////////////

//////// 
;////////////////////////////**     HF     

**/////////////////////// 
;///////////////////////////////////////////////////////////

//////// 
 
 BSF  HF_pwr   ; HF Power enabled 
 CALL  Tempo5000 
 BSF  RCSTA,SPEN  ; Serial port enabled 
 BSF  TXSTA,TXEN  ; TX enabled 
 

;////// emisiyn de 0 pr sincronizar la linea //// 
 MOVLW  0x14 
 MOVWF  compteur 
bcl3: 
 MOVLW  sync 
 MOVWF  TXREG 
 NOP 
 NOP 
WaitShift3: 
 BTFSS  PIR1,TXIF 
 GOTO  WaitShift3 
 DECFSZ compteur,f 
 GOTO  bcl3 
 
;////////////////////////////////////////////////// 
 MOVLW  Id3   ; carga del valor a tx 

 MOVWF  TXREG   ; Emisiyn 
 
 NOP 
 NOP 
 
waitTX3: 
 BTFSS  TXSTA,TRMT   ; esperar que el tx 

termine 
 GOTO  waitTX3 



� � �
�� � �

�� ��� �

 
 BCF  HF_pwr   ; HF power disabled 
 BCF  TXSTA,TXEN  ; TX disabled 
 BCF  RCSTA,SPEN  ; Serial Port disabled 
 
 
 
;///////////////////////////////////////////////////////////

////////;/////////////////////////**     Onda de Lamb     
**//////////////// 

;///////////////////////////////////////////////////////////
//////// 

 NOP 
 NOP 
 NOP 
 NOP 
 NOP 
 
 BSF commut 
 NOP 
 NOP 
 
; Emitir la onda de lamb con el parche PZT3 
 
 MOVLW  D’5’ 
 MOVWF  compteur 
 
LAMB3: 
 BSF  pzt3  ; Envio de 5 Voltios 
 CALL  Tempo125 
 BCF  pzt3  ; Envio de 0 Voltios 
 CALL  Tempo9875 

 decfsz compteur,f  ; Esta instrucciyn decrementa 
una 

; variable y salta  

; la instrucciyn siguiente 
 goto  LAMB3  ; si el resultado de 

; decrementar da un valor  
; nulo. 

 
 
;  
 
 BCF commut 
 
 
 GOTO start 
 
 
 
;-----------------------------------------------------------

--------  
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;###########################################################
########;###########################**     FUNCIONES    
**################# 

;###########################################################
######## 

 
 
;/////////////////////**     Tempo de 125 µs   

**/////////////////// 
 
Tempo125: 
 MOVLW  D'2' 
 MOVWF  cmpt1 
Boucle_125_2: 
 MOVLW  D'18' 
 MOVWF  cmpt2 
Boucle_125_1: 
 DECFSZ cmpt2,f 
 GOTO  Boucle_125_1 
 DECFSZ cmpt1,f 
 GOTO  Boucle_125_2 
 NOP 
 NOP 
 NOP 
 NOP 
 return 
 
 
 
;/////////////////////**     Tempo de 9875 µs   

**////////////////// 
 
Tempo9875: 
 MOVLW  D'2' 
 MOVWF  cmpt1 
Boucle_9875_3: 
 MOVLW  D'159' 
 MOVWF  cmpt2 
Boucle_9875_2: 
 MOVLW  D'9' 
 MOVWF  cmpt3 
Boucle_9875_1: 
 DECFSZ cmpt3,f 
 GOTO  Boucle_9875_1 
 DECFSZ cmpt2,f 
 GOTO  Boucle_9875_2 
 DECFSZ cmpt1,f 
 GOTO  Boucle_9875_3 
 NOP 
 NOP 
 NOP 
 NOP 
 return 
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;/////////////////////**     Tempo de 5 ms   

**///////////////////// 
 
Tempo5000: 
 MOVLW  D’23’ 
 MOVWF   cmpt1 
Boucle_5000_2: 
 MOVLW  D’71’ 
 MOVWF  cmpt2 
Boucle_5000_1: 
 DECFSZ cmpt2,f 
 GOTO  Boucle_5000_1 
 DECFSZ cmpt1,f 
 GOTO  Boucle_5000_2 
 NOP 
 NOP 
 NOP 
 NOP 
 RETURN 
 
 
 
;/////////////////////**     Tempo de 2 ms   

**///////////////////// 
 
Tempo2000: 
 MOVLW  D’11’ 
 MOVWF  cmpt1 
Boucle_2000_2: 
 MOVLW  D’59’ 
 MOVWF  cmpt2 
Boucle_2000_1: 
 DECFSZ cmpt2,f 
 GOTO   Boucle_2000_1 
 DECFSZ cmpt1,f 
 GOTO  Boucle_2000_2 
 return 
 
 
 
;/////////////////////**     Tempo de 1 ms   

**///////////////////// 
 
Tempo1000: 
 MOVLW  D’1’ 
 MOVWF  cmpt1 
Boucle_1000_3: 
 MOVLW  D’141’ 
 MOVWF  cmpt2 
Boucle_1000_2: 
 MOVLW  D’1’ 
 MOVWF  cmpt3 
Boucle_1000_1: 
 DECFSZ cmpt3,f 
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 GOTO  Boucle_1000_1 
 DECFSZ cmpt2,f 
 GOTO  Boucle_1000_2 
 DECFSZ cmpt1,f 
 GOTO  Boucle_1000_3 
 return 
 
 
� (1'�
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