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$JUDGH]FR�HO�FRELMR�GH�PLV���FDVDV�

$�'LRV�
3RU VHU PL VDOYDJXDUGD GtD D GtD \ GDUPH OD RSRUWXQLGDG GH VHJXLU
GHVFXEULpQGRPH�\�H[SORWDQGR�PL�SRWHQFLDO�

$�PL�JUDQ�DPLJD� .DULPH�*DUFtD
3RU DFRPSDxDUPH HQ ORV PRPHQWRV PiV GLItFLOHV�\ FRPSDUWLU MXQWDV
ORV�PiV�VDWLVIDFWRULRV�WDPELpQ�

$�PL�IDPLOLD�
3RU HVFXFKDU PLV DIOLFFLRQHV� D\XGDUPH D UHFRQRFHUODV \ DVt SRGHU
YHQFHUODV�

&RQ�HVSHFLDO�PHQFLyQ�D�PL�DEXHOD� /HRQRU�6DDYHGUD
4XH IXQJLy GHVGH HO SULPHU KDVWD HO ~OWLPR GtD GH OD FDUUHUD FRPR HO
DX[LOLR LPSUHVFLQGLEOH GHO FXDO QR KXELHUD SRGLGR GDU SRU WHUPLQDGD
HVWD�ERQLWD�HWDSD�

<�D�PL�DEXHOR 9LUJLOLR�$UFLQLHJD�
*UDFLDV LQILQLWDV SRUTXH VLQ WL HVWD SURIHVLyQ WDQ EHOOD \ FRVWRVD
KXELHUD H[LJLGR PXFKR PiV HVIXHU]R \ VDFULILFLR GHO TXH \D SRU
FRQVLJXLHQWH��D~Q�FRQ�WRGD�OD�D\XGD�UHFLELGD��FRQOOHYy�

$�PL�TXHULGD�81$0
0i[LPD \ FODUR� OD PHMRU FDVD GH HVWXGLRV� TXLHQ PH DEULJy D OR
ODUJR�GH����DxRV��\��OD�FXDO�Vt�TXH�PRVWUy�UHVLVWHQFLD�SDUD�GHMDUPH�LU�

$�Pt�9HOLD�)HUQDQGD
3RU WRGR HO HVIXHU]R� FRQVWDQFLD \ SHUVHYHUDQFLD� 3RU QR GHMDUPH
YHQFHU� 3RU PDQWHQHU HO PD\RU \ PiV FRPSOHMR FRPSURPLVR«� HO GH
PL�SDUD�Pt�
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/D SUHHFODPSVLD HQ SOHQR VLJOR ;;,� FRQWLQ~D VLHQGR XQ

SUREOHPD�D~Q�VLQ�WHUPLQDU�GH�VHU�PDQHMDGR�GH�PDQHUD�HILFD]�

'HVGH +LSyFUDWHV� TXH GHVFXEULy HO FXDGUR FOtQLFR� FRQWLQXDPRV

DYDQ]DQGR SDXODWLQDPHQWH� 'H SULPHUD LQVWDQFLD� QRV HQFRQWUDPRV

FRQ HVWH UHFRQRFLGR PpGLFR� GH &RV� TXLHQ GHVFXEUH OD UHODFLyQ

HQWUH OD HFODPSVLD FRQ OD KLSHUWHQVLyQ DUWHULDO HQ HO VLJOR ;9,,�

0DXULFHDX� GLIHUHQFLD OD HFODPSVLD GH OD HSLOHSVLD HQ HO VLJOR ;,;�

-RKQ &KDUOHV� PHQFLRQD ORV FDPELRV TXH VXIUH OD RULQD HQ ODV

SDFLHQWHV FRQ HVWD FRQGLFLyQ� &RRN \ %ULJJV� FRQILUPD TXH OD

SURWHLQXULD \ OD KLSHUWHQVLyQ DUWHULDO SRGUtDQ SUHFHGHU D ODV

FRQYXOVLRQHV� SRU PHQFLRQDU DOJXQRV SHUVRQDMHV FRQWULEX\HQWHV DO

WHPD��

(Q 0p[LFR� QR IXH KDVWD OD GpFDGD GH ORV ���V TXH VH FRPHQ]y D

KDEODU GH OD SUHHFODPSVLD FRPR XQ SUREOHPD PpGLFR GLIHULGR� +R\

HQ GtD� SDUD OD 206� GHO � DO �� GH ODV HPEDUD]DGDV� SXHGHQ

SUHVHQWDU HVWD FRPSOLFDFLyQ PpGLFD \ GH PDQHUD HVSHFtILFD HQ

0p[LFR��VX�SUHYDOHQFLD�HV�GHO���DO������XQD�WDVD�FRQVLGHUDEOH�

/D SUHHFODPSVLD VLQ GXGD� HV FRQRFLGD SRU VHU XQD GH ODV SULQFLSDOHV

FDXVDV GH PRUELPRUWDOLGDG PDWHUQD \ SHULQDWDO� GHELGR D ORV

WUDVWRUQRV KLSHUWHQVLYRV� RFXSDQGR HVWRV PLVPRV� HQWUH HO �� DO ���

GHO�WRWDO�GH�ODV�GHIXQFLRQHV�PDWHUQDV��

'XUDQWH HO WUDWDPLHQWR HVWRPDWROyJLFR GH OD SDFLHQWH

HPEDUD]DGD� HO SURIHVLRQDO GHEH FRQVLGHUDU WRGRV ORV IDFWRUHV

GH ULHVJR QHFHVDULRV TXH HQJOREDQ D ODV JHVWDQWHV \� D VX YH]�

WRPDU ODV SUHFDXFLRQHV DGHFXDGDV SDUD OD SURWHFFLyQ GH OD

PDGUH���\���GHO���IHWR�
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([LVWHQ IDFWRUHV DVRFLDGRV D PDQLIHVWDFLRQHV EXFDOHV� GHELGR D

ORV FDPELRV ILVLROyJLFRV \ DXPHQWR HQ OD DFWLYLGDG KRUPRQDO� OR

TXH SXHGH VXVFLWDU XQ PD\RU ULHVJR GH SUHHFODPSVLD� $XQDGR D

HOOR� ORV KiELWRV� FRVWXPEUHV� FUHHQFLDV \ HVWLOR GH YLGD SXHGHQ

GHILQLU HO DXPHQWR R GHVFHQVR GH HQIHUPHGDGHV� QR VyOR EXFDOHV�

GXUDQWH�HO�HPEDUD]R� �

$KRUD ELHQ� VL WHQHPRV OD FDUHQFLD GH LQIRUPDFLyQ� OD FXDO HV HQ

JUDQ PHGLGD OD DJUDYDQWH GHO SUREOHPD� HO IDFWRU FXOWXUDO HV RWUD

SLH]D LQIOX\HQWH HQ OD DFHSWDFLyQ GHO WUDWDPLHQWR PpGLFR \ GHQWDO

TXH� SRU FRQVLJXLHQWH� WHQGUi XQ LPSDFWR SURSRUFLRQDO HQ HO

VHJXLPLHQWR�\�p[LWR�GHO�PLVPR��

3RU WRGR OR DQWHULRU� HV LQGLVSHQVDEOH TXH HO RGRQWyORJR FRQR]FD HQ

TXp FDVRV SDUWLFXODUHV HVWi LQGLFDGR DWHQGHU D XQD SDFLHQWH

HPEDUD]DGD� DVt FRPR LGHQWLILFDU DO PRPHQWR VLJQRV LQGLFDWLYRV GH

SUHHFODPSVLD�

3iJLQD �
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2EMHWLYR�*HQHUDO

Ɣ 'LVHxDU XQ SURWRFROR GH DFFLyQ DQWH FULVLV KLSHUWHQVLYD �FRPR

PDQLIHVWDFLyQ GH SUHHFODPSVLD� SDUD DSOLFDU HQ OD FRQVXOWD

RGRQWROyJLFD�

2EMHWLYRV�(VSHFtILFRV

Ɣ ,GHQWLILFDU ORV ULHVJRV LPSOtFLWRV GH OD DWHQFLyQ GHQWDO HQ

SDFLHQWHV�HPEDUD]DGDV�

Ɣ 'LVWLQJXLU ODV SRVLEOHV FRPSOLFDFLRQHV DVRFLDGDV D

SUHHFODPSVLD�TXH�SXHGHQ�SUHVHQWDUVH�

Ɣ 'HVFULELU�ORV�FXLGDGRV�HVSHFtILFRV�HQ�HVWH�JUXSR�GH�SDFLHQWHV�

Ɣ 'HOLPLWDU ORV SDUiPHWURV GH DWHQFLyQ \ GLVHxDU XQ DOJRULWPR

SDUD HO FRUUHFWR DFWXDU GHO FLUXMDQR GHQWLVWD DQWH XQD VLWXDFLyQ

DGYHUVD�FRPR�HV�OD�SUHHFODPSVLD�

3iJLQD �
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/RV WUDVWRUQRV KLSHUWHQVLYRV VH SUHVHQWDQ GHO �� DO ��� GH

WRGRV ORV HPEDUD]RV� HVWDV VRQ ODV FRPSOLFDFLRQHV PpGLFDV PiV

IUHFXHQWHV GXUDQWH OD JHVWDFLyQ� /RV SDUiPHWURV GH KLSHUWHQVLyQ

GXUDQWH HO HPEDUD]R� VH EDVDQ HQ HO SURPHGLR GH XQD PXMHU

QRUPRWHQVD DQWHV GH ODV �� VHPDQDV GH JHVWDFLyQ� HQ XQ UDQJR GH

WHQVLyQ DUWHULDO VLVWyOLFD GH � ��� PP+J \ GLDVWyOLFD GH � �� PP+J�

(O H[FHGHU HVWDV PHGLGDV HVWDEOHFLGDV� HV XQ LQGLFDWLYR GH

SUHHFODPSVLD��KLSHUWHQVLyQ�FUyQLFD�R�KLSHUWHQVLyQ�JHVWDFLRQDO��

)LJXUD����7RPD�GH�WHQVLyQ�DUWHULDO�GXUDQWH�HO�HPEDUD]R��

3iJLQD �
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����'HILQLFLyQ�GH�SUHHFODPSVLD

(V XQD FRPSOLFDFLyQ GHO HPEDUD]R� FDUDFWHUL]DGD SRU WHQVLyQ

DUWHULDO DOWD \ VLJQRV GH GDxRV HQ RWURV yUJDQRV� FRQ PD\RU

IUHFXHQFLD KtJDGR \ ULxRQHV� *HQHUDOPHQWH� VH SUHVHQWD D SDUWLU GHO

TXLQWR PHV GH JHVWDFLyQ \ VX FXDGUR FOtQLFR VH FDUDFWHUL]D SRU

KLSHUWHQVLyQ DUWHULDO� FRQ R VLQ DVRFLDFLyQ D SURWHLQXULD HQ PXMHUHV

FX\D�7$�KDEtD�VLGR�QRUPDO��

/D SURJUHVLyQ GH XQ FXDGUR QR VHYHUR �DQWHULRUPHQWH GHQRPLQDGR

OHYH��D�XQR�JUDYH��SXHGH�VHU�JUDGXDO�R�UiSLGR�

(VWH VtQGURPH JHVWDFLRQDO� GH GLVIXQFLyQ HQGRWHOLDO� HV FODVLILFDGR

HQ OHYH� JUDYH \ UHFLHQWHPHQWH VXUJH XQD QXHYD GHVLJQDFLyQ�

³SUHHFODPSVLD DWtSLFD´� 6X WUDWDPLHQWR GHILQLWLYR� HVWDUi GLULJLGR

VLHPSUH D OD ILQDOL]DFLyQ GHO HPEDUD]R \ ODV PHGLGDV GLUHFWDV VREUH

OD PDGUH� SDUD PHMRUDU HO FXDGUR \ HYLWDU OD HYROXFLyQ D HFODPSVLD�

6tQGURPH�GH�+(//3�R�OD�PXHUWH��

3iJLQD �
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����&DXVDV

(O RULJHQ GH OD SUHHFODPSVLD LPSOLFD YDULRV IDFWRUHV� /RV

HVSHFLDOLVWDV FUHHQ TXH FRPLHQ]D HQ OD SODFHQWD� HO yUJDQR TXH

QXWUH DO IHWR� 'XUDQWH ODV SULPHUDV VHPDQDV� VH IRUPDQ QXHYRV

YDVRV \ HVWRV HYROXFLRQDQ SDUD HO LQWHUFDPELR \ IOXMR VDQJXtQHR GH

IRUPD HILFLHQWH� &XDQGR XQD PXMHU WLHQH SUHHFODPSVLD� ORV YDVRV

VDQJXtQHRV QR SDUHFHQ GHVDUUROODUVH R IXQFLRQDU FRUUHFWDPHQWH� /RV

FDSLODUHV VRQ PiV DQJRVWRV TXH ORV YDVRV VDQJXtQHRV QRUPDOHV \

UHDFFLRQDQ GH PDQHUD GLIHUHQWH D ODV LQGLFDFLRQHV KRUPRQDOHV�

OLPLWDQGR�OD�FDQWLGDG�GH�VDQJUH�TXH�SXHGH�IOXLU�D�WUDYpV�GH�HOORV�����

/DV�FDXVDV�GH�HVWD�IRUPDFLyQ�DQRUPDO�SXHGHQ�FRPSUHQGHU�

Ɣ )OXMR�GH�VDQJUH�LQVXILFLHQWH�DO�~WHUR�

Ɣ 'DxR�HQ�ORV�YDVRV�VDQJXtQHRV�

Ɣ 3UREOHPD�HQ�HO�VLVWHPD�LQPXQLWDULR�

Ɣ 'HWHUPLQDGRV�JHQHV�

����)DFWRUHV�GH�ULHVJR

,QFOX\HQ�ORV�VLJXLHQWHV�

Ɣ $QWHFHGHQWHV�GH�SUHHFODPSVLD�SHUVRQDOHV�R�IDPLOLDUHV�

3iJLQD �
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Ɣ +LSHUWHQVLyQ�FUyQLFD�

Ɣ (Q�HO�SULPHU�HPEDUD]R��HO�ULHVJR�HV�PD\RU�

Ɣ 1XHYD SDWHUQLGDG� &DGD HPEDUD]R FRQ XQD QXHYD SDUHMD

DXPHQWD HO ULHVJR GH SUHHFODPSVLD� PiV TXH XQ VHJXQGR

R�WHUFHU�HPEDUD]R�FRQ�OD�PLVPD�SDUHMD�

Ɣ (GDG� 0D\RU ULHVJR HQ ORV HPEDUD]RV PX\ MyYHQHV� DVt

FRPR�HPEDUD]DGDV�SDUD�ODV�TXH�WLHQHQ�PiV�GH����DxRV�

Ɣ (WQLD� /D UD]D QHJUD WLHQH PD\RU SUHGLVSRVLFLyQ IUHQWH D

RWUDV�

Ɣ 2EHVLGDG��)LJXUD��

)LJXUD����2EHVLGDG�HQ�HO�HPEDUD]R���

3iJLQD ��
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Ɣ (PEDUD]R P~OWLSOH� (V PiV IUHFXHQWH HQ ODV HPEDUD]DGDV

GH�PHOOL]RV��WULOOL]RV�X�RWURV�HPEDUD]RV�P~OWLSOHV�

Ɣ ,QWHUYDOR HQWUH HPEDUD]RV� 7HQHU EHEpV FRQ PHQRV GH GRV

DxRV�R�PiV�GH����DxRV�GH�GLIHUHQFLD�HQWUH�FDGD�XQR�

Ɣ $QWHFHGHQWHV GH GHWHUPLQDGDV DIHFFLRQHV� 7HQHU

FRQGLFLRQHV SUHYLDV DQWHV GH TXHGDU HPEDUD]DGD� FRPR

KLSHUWHQVLyQ DUWHULDO FUyQLFD� PLJUDxDV� GLDEHWHV WLSR � R ��

HQIHUPHGDGHV UHQDOHV� WHQGHQFLD D OD IRUPDFLyQ GH

FRiJXORV�R�OXSXV���

Ɣ )HUWLOL]DFLyQ�LQ�YLWUR�

����'LDJQyVWLFR

/DV PXMHUHV FRQ SUHHFODPSVLD� VRQ JHQHUDOPHQWH

DVLQWRPiWLFDV FXDQGR OD HQIHUPHGDG VH LQLFLD� /D DXVHQFLD GH ORV

VLJQRV ³FOiVLFRV´ GH OD KLSHUWHQVLyQ� OD SURWHLQXULD \ HO HGHPD QR

H[FOX\HQ HO GLDJQyVWLFR� FRPR HQ OD SUiFWLFD� OD SUHHFODPSVLD VH

GLDJQRVWLFD FXDQGR KD\ XQD FRQVWHODFLyQ GH FDUDFWHUtVWLFDV

UHFRQRFLGDV� OD SUHVHQFLD GH FHIDOHD� DOWHUDFLRQHV YLVXDOHV \ GRORUHV
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HSLJiVWULFRV R HQ HO FXDGUDQWH VXSHULRU GHUHFKR� DFRPSDxDGRV GH

QiXVHDV R YyPLWRV SRGUtDQ DOHUWDU DO SURIHVLRQDO GH OD VDOXG� 3HUR�

HV OD DVRFLDFLyQ GH OD KLSHUWHQVLyQ FRQ HVWDV FDUDFWHUtVWLFDV� OR TXH

SHUPLWH OD GLVWLQFLyQ GH SUHHFODPSVLD H KLSHUWHQVLyQ FUyQLFD \

JHVWDFLRQDO�����

����&RPSOLFDFLRQHV

8Q DXPHQWR UHSHQWLQR HQ OD WHQVLyQ DUWHULDO SRU HQFLPD GH XQ

XPEUDO FUtWLFR �TXH FRP~QPHQWH SRGUtD VHU XQD WHQVLyQ DUWHULDO

PHGLD ! ��� PP+J�� SXHGH FDXVDU GDxR DUWHULDO DJXGR�

HVSHFLDOPHQWH HQ HO VLVWHPD QHUYLRVR FHQWUDO� TXH HV SDUWLFXODUPHQWH

VHQVLEOH�D�OD�SDWRORJtD�KLSHUWHQVLYD���

/D FDXVD PiV FRP~Q GH PXHUWH HQ OD SUHHFODPSVLD� HV OD SpUGLGD GH

OD DXWRUUHJXODFLyQ FHUHEUDO� OD FXDO FRQGXFH D XQD KHPRUUDJLD

FHUHEUDO� 8QD FRPSOLFDFLyQ JUDYH \ SRFR IUHFXHQWH GH OD

SUHHFODPSVLD HV OD HFODPSVLD� XQD IRUPD GH HQFHIDORSDWtD

KLSHUWHQVLYD TXH VH GHILQH FRPR FRQYXOVLRQHV WyQLFR�FOyQLFDV �JUDQ

PDO�� TXH RFXUUHQ HQ DVRFLDFLyQ FRQ ODV FDUDFWHUtVWLFDV GH OD

SUHHFODPSVLD���
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2WUDV FRPSOLFDFLRQHV VLVWpPLFDV LQFOX\HQ HO GHWHULRUR GH OD IXQFLyQ

UHQDO� HQ IRUPD GH UHGXFFLyQ GHO DFODUDPLHQWR GH iFLGR ~ULFR H

KLSRILOWUDFLyQ JORPHUXODU� 8Q DXPHQWR GH iFLGR ~ULFR HQ SODVPD� HV

XQD VHxDO WHPSUDQD GH OD SUHHFODPSVLD� SHUR QR VLHPSUH VH

GHPXHVWUD� OR TXH UHIOHMD OD KHWHURJHQHLGDG GH OD HQIHUPHGDG�

)LJXUD��

)LJXUD����5LxyQ�HQ�HVWDGR�GH�VDOXG���

/D KLSRDOEXPLQHPLD SURYRFD XQD SUHVLyQ RVPyWLFD FRORLGH EDMD� OR

TXH DOWHUD HO WUDQVSRUWH GH IOXLGRV D WUDYpV GH ORV FDSLODUHV� SRU OR

TXH HO VLVWHPD YDVFXODU HQ OD SUHHFODPSVLD VH FRQYLHUWH HQ XQD PDOD

GLVWULEXFLyQ GH OtTXLGR HQ ORV HVSDFLRV LQWHUVWLFLDOHV R ³IXJDV´ GHO

FRPSDUWLPLHQWR YDVFXODU� OR TXH OOHYD D OD GHSOHFLyQ LQWUDYDVFXODU \

SRVLEOHPHQWH D OD YDVRFRQVWULFFLyQ� (O OtTXLGR H[WUDYDVFXODU FRQGXFH

D FRPSOLFDFLRQHV SRFR IUHFXHQWHV� FRPR OD DVFLWLV \ HO HGHPD

3iJLQD ��
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SXOPRQDU� &HUFD GHO �� DO �� � GH ORV FDVRV GH SUHHFODPSVLD�

SXHGH RFXUULU VLQ HGHPD �³SUHHFODPSVLD VHFD´� \ VH UHFRQRFH TXH VH

DVRFLD�FRQ�XQD�PD\RU�PRUWDOLGDG�SHULQDWDO������

/D GLVIXQFLyQ KHSiWLFD� FRPR XQD FDUDFWHUtVWLFD GH OD SUHHFODPSVLD�

LQLFLDOPHQWH SXHGH LQFLGLU HQ OD SUHVHQFLD GH YyPLWRV \ GRORU

HSLJiVWULFR�\�SXHGH�SURJUHVDU�D�OD�LFWHULFLD�H�LQVXILFLHQFLD�KHSiWLFD�

(O VLVWHPD GH FRDJXODFLyQ TXH QRUPDOPHQWH VH DFWLYD HQ HO

HPEDUD]R �XQ HVWDGR GH ³KLSHUFRDJXODELOLGDG´�� HV H[DJHUDGR HQ OD

SUHHFODPSVLD� ([LVWH XQD PD\RU DFWLYDFLyQ GH ODV SODTXHWDV� GHO

WDPDxR \ GHFUHPHQWR HQ VX YLGD ~WLO� /D DFHQWXDFLyQ GH

KLSHUFRDJXODELOLGDG GHO HPEDUD]R QRUPDO �SRU HMHPSOR� UHGXFFLyQ GH

DQWLWURPELQD ,,,� SURWHtQD 6 \ &�� SXHGH HQ DOJXQRV FDVRV�

GHVFRPSHQVDUVH HQ &,'� /D &,' HV SDUWLFXODUPHQWH JUDYH VL KD\

DIHFWDFLyQ KHSiWLFD FRQFRPLWDQWH� 6L DPEDV HVWiQ SUHVHQWHV FRQ OD

KHPyOLVLV� OD VLJOD +(//3 VH KD XWLOL]DGR SDUD LGHQWLILFDU OD SUHVHQFLD

GH KHPyOLVLV� HQ]LPDV KHSiWLFDV HOHYDGDV \ EDMR UHFXHQWR GH

SODTXHWDV� (O VtQGURPH +(//3� HV XQD FRPSOLFDFLyQ SHOLJURVD TXH

3iJLQD ��
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VH FDUDFWHUL]D SRU GRORU HSLJiVWULFR \ WLHQH XQD WDVD GH PRUWDOLGDG

PDWHUQD�TXH�RVFLOD�HQWUH�HO���\�HO��������

���),6,23$72/2*Ë$

/D SUHHFODPSVLD QR HV XQD HQIHUPHGDG DLVODGD� VLQR XQ

VtQGURPH PXOWLRUJiQLFR FRQ RULJHQ HQ OD SODFHQWD� (Q HO GHVDUUROOR

GH OD HQIHUPHGDG SXHGHQ GLVWLQJXLUVH GRV SURFHVRV� (O SULPHUR HQ

GRQGH VH LQVWDXUD XQD GLVIXQFLyQ SODFHQWDULD \ XQ VHJXQGR D SDUWLU

GHO WHUFHU WULPHVWUH� HQ HO TXH VH SURGXFH OD UHVSXHVWD PDWHUQD D

GLFKD�GLVIXQFLyQ���

����3ODFHQWDFLyQ�DQRUPDO

([LVWHQ WHRUtDV TXH LQWHQWDQ GDU H[SOLFDFLyQ D OD

SUHHFODPSVLD� /D PiV FRQWXQGHQWH HV OD TXH VXUJH GHVGH HO SURFHVR

GH IRUPDFLyQ HPEULROyJLFD� 'XUDQWH HVWH SURFHVR GH GHVDUUROOR� HO

WURIREODVWR DGRSWD XQD VXEGLYLVLyQ HQ � HVWUXFWXUDV EiVLFDV� XQD

FDSD LQWHUQD� FRQRFLGD FRPR FLWRWURIREODVWR \ XQD H[WHUQD R

VLQFLWLRWURIREODVWR� TXH WLHQH OD IXQFLyQ GH HURVLRQDU HO WHMLGR PDWHUQR

SDUD DOFDQ]DU OD GHFLGXD \ GHVSXpV ORV VLQXVRLGHV GH ODV DUWHULDV

HVSLUDOHV��� �)LJXUD���
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�)LJXUD����0RUIRORJtD�GHO�WURIREODVWR���

(O VLQFLWLRWURIREODVWR SHQHWUD D WUDYpV GH OD SDUHG XWHULQD \ VH YD

DFHUFDQGR D ORV VLQXVRLGHV YDVFXODUHV� SURFHGHQWHV GH ODV DUWHULDV

HVSLUDOHV GHO ~WHUR \ GHVDUUROOD ODJXQDV LQWHUQDV� HV GHFLU� GHQWUR GHO

PLVPR VLQFLWLRWURIREODVWR� DO PLVPR WLHPSR TXH HURVLRQD ODV

VLQXVRLGHV PDWHUQDV \ GH HVWRV� D VX YH]� SDVD VDQJUH D ODV ODJXQDV

GHO SURSLR VLQFLWLR� $Vt� HO VLQFLWLR \ ODV ODJXQDV VH YDQ DFHUFDQGR

FDGD YH] PiV D ORV YDVRV HVSLUDOHV \ FRPR FRQVHFXHQFLD GH XQ

IHQyPHQR GH YDVRGLODWDFLyQ FRPLHQ]DQ D GLODWDUVH \ DXPHQWDU VXV

GLiPHWURV���

����9DVFXORJpQHVLV�\�DQJLRJpQHVLV

(Q OD ILVLRSDWRORJtD GH OD SUHHFODPSVLD� HVWi SURSXHVWD OD

GLVIXQFLyQ HQGRWHOLDO �SLYRWH�� SRU WDQWR� KR\ GtD HO SURFHVR GH
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YDVFXORJpQHVLV \ DQJLRJpQHVLV LQIOX\HQ HQ ORV FDPELRV TXH RFXUUHQ

HQ�OD�SODFHQWD�

)LJXUD����(VTXHPD�GH�FDSLODUHV�HQ�IRUPDFLyQ���

(Q�HO�GHVDUUROOR�YDVFXODU�GH�OD�SODFHQWD��VH�VHxDODQ���HVWDGLRV�

�� ,QLFLDO�GH�YDVFXORJpQHVLV�

�� $QJLRJpQHVLV UDPLILFDGD �JHPDFLyQ DQJLRJpQLFD

UDPLILFDGD��

�� $QJLRJpQHVLV QR UDPLILFDGD �JHPDFLyQ DQJLRJpQLFD QR

UDPLILFDGD�������
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/D YDVFXORJpQHVLV� HV OD IRUPDFLyQ GH QXHYRV YDVRV� OD

DQJLRJpQHVLV� OD IRUPDFLyQ GH QXHYRV OHFKRV YDVFXODUHV D SDUWLU GH

RWURV SUHH[LVWHQWHV� $PERV SURFHVRV� DQJLR \ YDVFXORJpQHVLV YDQ D

QHFHVLWDU GH PHFDQLVPRV UHJXODGRUHV HQWUH ORV GLIHUHQWHV IDFWRUHV

GH FUHFLPLHQWR \ VX DFWLYLGDG GH UHJXODFLyQ HQ HO HQGRWHOLR� (O IDFWRU

GH FUHFLPLHQWR YDVFXODU HQGRWHOLDO �9(*)�� HV FRQVLGHUDGR FRPR HO

IDFWRU SULQFLSDO TXH UHJXOD OD IRUPDFLyQ \ PDGXUDFLyQ YDVFXODU� SHUR

ORV YDVRV VRQ HVWDELOL]DGRV SRU RWURV IDFWRUHV DQJLRJpQLFRV� ORV

FXDOHV VRQ GH JUDQ YDORU HQ OD UHPRGHODFLyQ \ PDGXUDFLyQ YDVFXODU

GH�YDVRV�QHRIRUPDGRV���

/D YDVFXORJpQHVLV� WLHQH VX LQLFLR FXDQGR FRPLHQ]D OD IRUPDFLyQ GH

OD YHOORVLGDG SULPDULD HQ ORV SULPHURV �� GtDV SRVWHULRUHV D OD

FRQFHSFLyQ� $ SDUWLU GH OD IRUPDFLyQ GH OD UHG FDSLODU SULPDULD \

KDVWD HO ILQDO GHO SULPHU WULPHVWUH GHO HPEDUD]R� ORV QXHYRV YDVRV VH

JHQHUDQ PHGLDQWH DQJLRJpQHVLV UDPLILFDGD TXH VH SURGXFH D SDUWLU

GH ORV YDVRV \D H[LVWHQWHV� SRU WDQWR� OD JHPDFLyQ DQJLRJpQLFD

UDPLILFDGD HV OD JHPDFLyQ \ DJUDQGDPLHQWR GH YDVRV SUHH[LVWHQWHV

SDUD IRUPDU XQD UHG GH YDVRV LQWHUFRQHFWDGRV� FDUDFWHUtVWLFR GH OD

YDVFXODWXUD PHGLDQD� $O ILQDO GHO WHUFHU WULPHVWUH� OD DUTXLWHFWXUD

YDVFXODU YHOORVD SUHVHQWDUi HO FDPELR GH DQJLRJpQHVLV UDPLILFDGD D

QR UDPLILFDGD� GRQGH ORV YDVRV VH FDUDFWHUL]DQ SRU DXPHQWDU GH
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WDPDxR� SXHV� FRQ HO SURJUHVR GH OD JHVWDFLyQ� ORV FDSLODUHV

WHUPLQDOHV VH GLODWDQ \ IRUPDQ VLQXVRLGHV� TXH VRQ ORV YDVRV TXH

GLVPLQX\HQ�OD�UHVLVWHQFLD�\�SUHVHQWDQ�DOWD�FDSDFLWDQFLD������

����/D�LPSRUWDQFLD�GHO�HQGRWHOLR

&RQVWLWX\H XQD LQWHUIDVH XQLFHOXODU ELRTXtPLFDPHQWH DFWLYD \

GLQiPLFDPHQWH PXWDEOH HQWUH HO WRUUHQWH FLUFXODWRULR \ VX UHODFLyQ

FRQ WHMLGRV \ yUJDQRV� WDPELpQ HV FRQVLGHUDGR XQD HVWUXFWXUD

PXOWLIXQFLRQDO TXH WLHQH FRPR SURSLHGDG XQD JUDQ SODVWLFLGDG� 6X

SHVR HV GH � NJ� \ RFXSD DSUR[LPDGDPHQWH ���� P�� UHSUHVHQWD

DGHPiV� HO �� � GHO SHVR GHO SXOPyQ \ HV OD FRQVWLWXFLyQ HVHQFLDO

GHO yUJDQR TXH ULJH HO HPEDUD]R� OD SODFHQWD� (VWDV FLUFXQVWDQFLDV

ELROyJLFDV� KDFHQ TXH OD VXSHUILFLH GHO HQGRWHOLR GH XQD HPEDUD]DGD

VREUHSDVH�OD�GH�FXDOTXLHU�DGXOWR�HQ������DSUR[LPDGDPHQWH���

(O HQGRWHOLR YDVFXODU HMHUFH GXUDQWH HO HPEDUD]R QRUPDO� IXQFLRQHV

YLWDOHV SDUD HO SURJUHVR \ PDQWHQLPLHQWR GH OD JHVWDFLyQ� WHQLHQGR

HQ FXHQWD OD YDVRGLODWDFLyQ SHULIpULFD TXH VH SUHVHQWD GXUDQWH HVWH

SHUtRGR� �����
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3RU RWUD SDUWH� HO JDVWR FDUGtDFR DXPHQWD HQ XQ ��� \ GLVPLQX\H OD

UHVLVWHQFLD YDVFXODU VLVWpPLFD� FDPELRV TXH VH HVWDEOHFHQ SDUD

IDYRUHFHU HO IOXMR VDQJXtQHR DO IHWR TXH VH HVWi GHVDUUROODQGR�

DVLPLVPR� HO IOXMR UHQDO VH LQFUHPHQWD HQ ���� HQ SLHO� PDQRV \ SLHV

HQ ����� HQ DUWHULD XWHULQD HQ ����� � HQ HO KtJDGR QR KD\

YDULDFLyQ�\�HQ�HO�FHUHEUR�GLVPLQX\H���

(Q FRQGLFLRQHV GH QRUPDOLGDG� GHVHQFDGHQD XQ HVWDGR

SURFRDJXODQWH GXUDQWH HO HPEDUD]R \ HO ULHVJR WURPERJpQLFR VH

LQFUHPHQWD � YHFHV� /D GLVIXQFLyQ GHO HQGRWHOLR VHUi UHVSRQVDEOH GH

OD�SUHHFODPSVLD�\�HO�VtQGURPH�GH�+(//3�GXUDQWH�OD�JHVWDFLyQ���

��� &LUFXODFLyQ�KLSHUGLQiPLFD

(VWXGLRV UHFLHQWHV XELFDQ OD FRPSDUDFLyQ HQWUH OD UHVLVWHQFLD

YDVFXODU VLVWpPLFD �596� \ HO JDVWR FDUGtDFR �*&�� FRPR EDVHV

ILVLRSDWROyJLFDV HQ OD LQWHUSUHWDFLyQ GH HVWD HQWLGDG FOtQLFD� VLQ

HPEDUJR� HO KDOOD]JR FRQVLGHUDGR FRPR PiV FRP~Q VH UHODFLRQD

FRQ�XQ�DXPHQWR�GHO�*&���

6H KD GHPRVWUDGR TXH ORV YDORUHV GH *&� VRQ VLJQLILFDWLYDPHQWH

PD\RUHV \ FRPLHQ]DQ D SDUWLU GH OD ��D VHPDQD HQ SDFLHQWHV FRQ
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SUHHFODPSVLD� HQ FRPSDUDFLyQ FRQ JHVWDQWHV QRUPRWHQVDV� 0LHQWUDV

TXH�OD�596�HQ�JHVWDQWHV�FRQ�SUHHFODPSVLD�HVWiQ�GLVPLQXLGDV�

6H VHxDOD TXH HO DXPHQWR GHO YROXPHQ LQWUDYDVFXODU HV PtQLPR HQ

SDFLHQWHV FRQ SUHHFODPSVLD� SRU OD FRQVWULFFLyQ JHQHUDOL]DGD GH OD

FDSDFLWDQFLD GH ORV YDVRV� &DVR FRQWUDULR HQ XQ HPEDUD]R QRUPDO�

GRQGH HO DXPHQWR GHO YROXPHQ SODVPiWLFR VH SURGXFH GHVGH VXV

LQLFLRV�KDVWD�HO�WpUPLQR�GH�OD�JHVWDFLyQ���

5HFLHQWHPHQWH VH KD GHWHUPLQDGR OD SUHHFODPSVLD HQ � JUXSRV� FRQ

GLIHUHQFLDV FOtQLFDV \ KHPRGLQiPLFDV� 3,3 DQWHV GH ODV �� VHPDQDV

\�3,7�SDVDGD�HVWD�HGDG�JHVWDFLRQDO�

(Q HO SULPHUR VH GHVFULEH XQ DXPHQWR GH OD 596 FRQ UHVSXHVWD EDMD

GHO *&� HQ OD VHJXQGD� VH SUHVHQWD GLVPLQXFLyQ GH OD 596 FRQ *&

DXPHQWDGR� OR FXDO VH KD GHQRPLQDGR IDVH ODWHQWH GH OD

SUHHFODPSVLD� ��

����(VWUpV�R[LGDWLYR

6H FRQRFH TXH H[LVWH XQ HVWUpV R[LGDWLYR HQ OD SUHHFODPSVLD�

SRU GHVHTXLOLEULR HQWUH ODV VXVWDQFLDV R[LGDWLYDV \ DQWLR[LGDQWHV D

IDYRU�GH�ODV�SULPHUDV�
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8Q HOHPHQWR TXH DFRPSDxD OD SUHHFODPSVLD� HV OD IRUPDFLyQ GH

UDGLFDOHV OLEUHV GH R[tJHQR� TXH WDPELpQ SXHGHQ GDU OXJDU D OD

SHUR[LGDFLyQ OLStGLFD� /RV YDVRV GHFLGXDOHV GH OD SUHHFODPSVLD

SUHVHQWDQ FDPELRV VLPLODUHV D ORV GH OD DWHURVFOHURVLV� FRQ OD

SUHVHQFLD GH QHFURVLV ILEULQRLGH \ GH HVSXPDV FDUJDGDV GH OtSLGRV

�OLSRSURWHtQD�GH�EDMD�GHQVLGDG�R[LGDGD����

/RV OHXFRFLWRV DFWLYDGRV SXHGHQ SURSRUFLRQDU XQD GH ODV IXHQWHV GH

IRUPDFLyQ GH UDGLFDOHV OLEUHV GH R[tJHQR HQ SDFLHQWHV FRQ

SUHHFODPSVLD� TXH DFW~DQ VREUH ODV FLWRTXLQDV \ FRQYLHUWHQ OD

[DQWLQD GHVKLGURJHQDVD HQ R[LGDVD� GRQGH ORV UDGLFDOHV OLEUHV \ ODV

HODVWDVDV�VRQ�IXHQWHV�GH�GDxR�D�OD�FpOXOD�HQGRWHOLDO� �����

/D SODFHQWD HV WDPELpQ SURGXFWRUD GH UDGLFDOHV OLEUHV \ SRU OD YtD GH

OD FLFORR[LJHQDVD� HV ��� YHFHV PiV DFWLYD TXH OD OLSRR[LJHQDVD� 6H

SODQWHD OD WHRUtD GH TXH HO SDVR GH QHXWUyILORV SRU HO HVSDFLR

LQWHUYHOORVR ORV DFWLYD� SRU PHGLR GH OD SHUR[LGDFLyQ OLStGLFD

JHQHUDGD SRU ODV FpOXODV GHO WURIREODVWR \ TXH OD SHUR[LGDFLyQ OLStGLFD

HVWLPXOD�OD�IRUPDFLyQ�GH�SURVWDJODQGLQD�+�\�GH�WURPER[DQR�7[$����

3RU RWUR ODGR� ORV UDGLFDOHV OLEUHV GH R[tJHQR� GLVPLQX\HQ OD

SURGXFFLyQ GHO y[LGR QtWULFR GH ODV FpOXODV HQGRWHOLDOHV� \D TXH

LQKLEHQ�OD�VLQWHWDVD�GHO�y[LGR�QtWULFR�LQGXFLEOH�GH�PDFUyIDJRV���

3iJLQD ��



35272&2/2�'(�$7(1&,Ï1�<�&8,'$'2�(1�3$&,(17(6 &21�35((&/$036,$
� '85$17(�/$�&2168/7$�2'2172/Ï*,&$ '(�85*(1&,$

)LQDOPHQWH� OD SHUR[LGDFLyQ OLStGLFD DXPHQWD OD SHUPHDELOLGDG

FDSLODU� OR TXH FDXVD HGHPD \ SURWHLQXULD� WDPELpQ VH OH DWULEX\H HO

GHVHQFDGHQDPLHQWR GH WURPERVLV \ HO DXPHQWR GH OD JHQHUDFLyQ GH

WURPELQD \ GHO SODVPLQyJHQR� $XQDGR D HOOR� ORV SHUy[LGRV OLStGLFRV D

VX YH]� DOWHUDQ ORV IOXLGRV GH ODV PHPEUDQDV FHOXODUHV� DXPHQWDQGR

HO FROHVWHURO� ORV iFLGRV JUDVRV OLEUHV \ ODV OLSRSURWHtQDV GH EDMD

GHQVLGDG���

��� /LSRSURWHtQD GH EDMD GHQVLGDG \ DFWLYLGDG TXH IDYRUHFH OD

WR[LFLGDG

/D SUHHFODPSVLD VH FDUDFWHUL]D SRU XQ DXPHQWR GH ORV iFLGRV

JUDVRV FLUFXODQWHV �$*/�� DSUR[LPDGDPHQWH HQWUH OD VHPDQD �� \ ��

DQWHV GHO FRPLHQ]R GH ODV PDQLIHVWDFLRQHV FOtQLFDV GH OD

HQIHUPHGDG� (Q ORV VXHURV GH PXMHUHV FRQ SUHHFODPSVLD� VH

SUHVHQWDQ FRQFHQWUDFLRQHV HOHYDGDV GH ORV iFLGRV JUDVRV HQ OD

DOE~PLQD� HQWUH HOORV HO iFLGR ROHLFR DXPHQWD ���� HO OLQROHLFR ��� \

HO�SDOPtWLFR�������

6H KD GHWHUPLQDGR TXH HO iFLGR OLQROHLFR� UHGXFH OD OLEHUDFLyQ GH

SURVWDFLFOLQD HQ ���� HO ROHLFR HQ ��� \ TXH HO SDOPtWLFR QR

SUHVHQWD HVWRV HIHFWRV� WDPELpQ UHGXFH HQ ��� ODV FRQFHQWUDFLRQHV

3iJLQD ��



35272&2/2�'(�$7(1&,Ï1�<�&8,'$'2�(1�3$&,(17(6 &21�35((&/$036,$
� '85$17(�/$�&2168/7$�2'2172/Ï*,&$ '(�85*(1&,$

GHO PRQRIRVIDWR FtFOLFR GH JXDQRVLQD H LPSLGH OD FDSDFLGDG GH

LQKLELU�ODV�SODTXHWDV��KDVWD��������

&RPR VH FRQRFH� OD DOE~PLQD HMHUFH VX DFWLYLGDG GH SUHYHQFLyQ GH

OD WR[LFLGDG VL HVWi HQ HO 3, SXQWR LVRHOpFWULFR ySWLPR� VLQ HPEDUJR� HO

H[FHVR GH iFLGRV JUDVRV OLEUHV HQ OD DOE~PLQD GLVPLQX\HQ HO 3,� TXH

D VX YH] UHGXFH OD DFWLYLGDG SURWHFWRUD� OR FXDO IDYRUHFH OD DSDULFLyQ

GH�OD�SUHHFODPSVLD���

��� &DOFLR�\�SUHHFODPSVLD

(O PHWDEROLVPR QRUPDO GHO FDOFLR VH PRGLILFD HQ HO FXUVR GHO

HPEDUD]R� WHQLHQGR HQ FXHQWD VX WUDVODGR WUDQVSODFHQWDULR DO

FRPSDUWLPLHQWR IHWDO TXH VH LQFUHPHQWD GH �� PJ� GLDULRV HQ ��

VHPDQDV D ��� PJ� HQ �� VHPDQDV� (O WRWDO GH FDOFLR DFXPXODGR HQ

HO IHWR D WpUPLQR HV GH �� J�� GH ORV FXDOHV �� J� VH DFXPXODQ HQ HO

WHUFHU WULPHVWUH� (Q HO HTXLOLEULR GHO FDOFLR LQIOX\HQ DGHPiV OD GLOXFLyQ

TXH HVWH VXIUH SRU OD H[SDQVLyQ GHO YROXPHQ GHO OtTXLGR H[WUDFHOXODU�

DVt FRPR OD KLSHUFDOFLXULD ILVLROyJLFD� GHELGR DO LQFUHPHQWR GH OD WDVD

GH�ILOWUDGR�JORPHUXODU�TXH�RFXUUH�GXUDQWH�HO�HPEDUD]R������

4XHGy GHPRVWUDGR TXH HQ ODV PXMHUHV HPEDUD]DGDV� ORV

VXSOHPHQWRV GH FDOFLR PDQWLHQHQ OD SUHVHQFLD GH FRQFHQWUDFLRQHV

3iJLQD ��



35272&2/2�'(�$7(1&,Ï1�<�&8,'$'2�(1�3$&,(17(6 &21�35((&/$036,$
� '85$17(�/$�&2168/7$�2'2172/Ï*,&$ '(�85*(1&,$

DGHFXDGDV \ SUHYLHQHQ OD SUHHFODPSVLD DO PDQWHQHU ORV QLYHOHV GH

FDOFLR VpULFR LyQLFR GHQWUR GH VX UDQJR ILVLROyJLFR SDUD OD SURGXFFLyQ

GH y[LGR QtWULFR HQ HO HQGRWHOLR YDVFXODU� OD FXDO PDQWLHQH OD

YDVRGLODWDFLyQ�DGHFXDGD�TXH�FDUDFWHUL]D�HO�HPEDUD]R�QRUPDO���

(Q HVWD KLSyWHVLV VH SODQWHD TXH HO HQGRWHOLR YDVFXODU� D SDUWLU GH OD

/�DUJLQLQD� SURGXFH y[LGR QtWULFR� TXH HV HO IDFWRU UHODMDQWH GHO

HQGRWHOLR SRU H[FHOHQFLD �)(5� SRU VXV VLJODV HQ LQJOpV� \ VH

GHPXHVWUD TXH OD IXQFLyQ EiVLFD GHO y[LGR QtWULFR� HV HO FRQWURO GHO

IOXMR�VDQJXtQHR�\�GH�OD�WHQVLyQ�DUWHULDO���

����)DFWRUHV�YDVRFRQVWULFWRUHV

(O GHVFXEULPLHQWR GH ORV GLIHUHQWHV IDFWRUHV UHODMDQWHV GHO

HQGRWHOLR� SHUPLWLy DOFDQ]DU QXHYRV FRQRFLPLHQWRV GH OD LQWHUDFFLyQ

GH HVWRV HQ OD UHJXODFLyQ GH OD WHQVLyQ DUWHULDO� 6H FLWDQ

SURVWDJODQGLQDV� HVHQFLDOPHQWH OD SURVWDFLFOLQD� DVt FRPR ORV

IDFWRUHV KLSHUSRODUL]DQWH GHULYDGR GHO HQGRWHOLR �)+'(�� HO GHULYDGR

GH ODV SODTXHWDV �)$3� \ HO DFWLYDGR GHO SODVPLQyJHQR WLVXODU

�)$37�� �����

&RPR PXHVWUD GH OD FDSDFLGDG GHO HQGRWHOLR SDUD FRQWURODU OD

WHQVLyQ DUWHULDO \ JHQHUDU HQ GHWHUPLQDGDV VLWXDFLRQHV GLIHUHQWHV
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HVWDGRV QRVROyJLFRV UHODFLRQDGRV FRQ HO GHVHTXLOLEULR IXQFLRQDO GH

HVWH� VXUJHQ ORV IDFWRUHV FRQVWULFWRUHV SRWHQWHV FRPR ODV

HQGRWHOLQDV� HQFRQWUDGDV GHVGH ���� HQ HO VREUHQDGDQWH GH

HQGRWHOLR GH SXHUFR� (VWD VXVWDQFLD WLHQH �� YHFHV PiV SRGHU

YDVRFRQVWULFWRU TXH OD DQJLRWHQVLQD ,,� OD YDVRSUHVLQD� ORV

QHXURSpSWLGRV \ ORV GHULYDGRV GH OD FLFORR[LJHQDVD FRPR HO

WURPER[DQR $� \ OD SURVWDJODQGLQD +�� ORV FXDOHV FRQVWLWX\HQ ORV

IDFWRUHV�FRQWUiFWLOHV�GHO�HQGRWHOLR��)(&�������

)LJXUD��� )DFWRUHV�GH�FRQWUDFFLyQ�\�GLODWDFLyQ�GHO HQGRWHOLR�YDVFXODU��

/D HQGRWHOLQD VH JHQHUD D SDUWLU GH OD PROpFXOD SUHFXUVRUD LQLFLDO�

TXH HV OD SUHSURHQGRWHOLQD GH ��� DPLQRiFLGRV HQ VHFXHQFLD

SHSWtGLFD VLPSOH� (VWD HV GLYLGLGD SRU HQGRSHSWLGDVDV� SDUD IRUPDU

SUHHQGRWHOLQD �� GH OD FXDO VH JHQHUDQ� SRU VLPLODUHV DFFLRQHV
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HQ]LPiWLFDV� ODV HQGRWHOLQDV �� � \ �� HVSHFtILFDPHQWH OD VHJXQGD HV

FRQVLGHUDGD�OD�GH�PD\RU�SRGHU�YDVRFRQVWULFWRU���

��� ,QPXQRORJtD�\�SUHHFODPSVLD

&XDQGR VH HQIRFD OD JpQHVLV� OD H[SOLFDFLyQ GHVGH HO SXQWR GH

YLVWD LQPXQROyJLFR HV XQD GH ODV WHRUtDV GH PD\RU FRPSOHMLGDG� (Q

ORV VHUHV KXPDQRV XQ WUDVSODQWH GH yUJDQR VHUi UHFKD]DGR VL KD\

GLIHUHQFLD HQWUH HO GRQDQWH \ HO UHFHSWRU� FRQ UHVSHFWR D ORV JHQHV

GHO FRPSOHMR PD\RU GH KLVWRFRPSDWLELOLGDG �&0+�� HV GHFLU�

DQWtJHQRV�GH�ORV�OHXFRFLWRV�KXPDQRV�GH�KLVWRFRPSDWLELOLGDG�

8Q HPEULyQ HQ GHVDUUROOR� SXHGH VHU DJUHGLGR SRU OD OLVLV \ VH

SURWHJH PHGLDQWH XQD UHVSXHVWD LQQDWD� GDGD SRU VX DQWLJHQLFLGDG

SUHFR]� ��

([LVWHQ � IDVHV� OD UHDFFLyQ LQPXQROyJLFD LQLFLDO PDWHUQD DO

DORLPSODQWH \ OD WROHUDQFLD DORJpQLFD� 6H SODQWHD TXH HO DQWtJHQR *

�+/$� *� WLHQH VX H[SUHVLyQ HVSHFtILFD VREUH ODV FpOXODV

WURIREOiVWLFDV IHWDOHV \ HQ OD SURWHFFLyQ GHO IHWR HQ GHVDUUROOR� SXHVWR

TXH HYLWD VX GHVWUXFFLyQ SRU OD UHVSXHVWD LQPXQH PDWHUQD \ SUHYLHQH

OD�SUHHFODPSVLD� ��

/D SURJHVWHURQD� SRU VX DFWLYLGDG DQWLLQIODPDWRULD ORFDO� SURWHJH HO

VHPLQMHUWR DO LQKLELU OD IDJRFLWRVLV \ OD DFWLYLGDG GH OLQIRFLWRV HQ HO
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~WHUR� $ HVWD WDPELpQ VH OH FRQFHGH XQD DFWLYLGDG VLQpUJLFD FRQ

SURVWDJODQGLQD�(��TXH�SURGXFH�EORTXHR�GH�OLQIRFLWRV�7���

7RGR OR H[SUHVDGR VH UHODFLRQD FRQ OD DFWLYLGDG GH ORV VLVWHPDV 7K��

\ 7K��� GRQGH HO SULPHUR DFW~D SRU FpOXODV 7 GH D\XGD� TXH VHJUHJDQ

,/�� H ,)1 ࢢ �LQPXQLGDG PHGLDGD SRU FpOXOD� \ HO VHJXQGR SURGXFH

,/�� ���� �LQPXQLGDG KXPRUDO�)LJXUD �� (Q HO HPEDUD]R QRUPDO�

SUHGRPLQD OD LQPXQLGDG KXPRUDO VREUH OD FHOXODU� SHUR HQ OD

SUHHFODPSVLD� OD FHOXODU VREUH OD KXPRUDO� OR TXH JHQHUD XQ DXPHQWR

GH OD GHVWUXFFLyQ GH OD FpOXOD WURIREOiVWLFD� SRU WDQWR� QR VH SUHVHQWD

HO HIHFWR GH DQFODMH GHO HPEULyQ D OD GHFLGXD� OR FXDO GHPXHVWUD OD

DOWD�WDVD�GH�DERUWR�HQ�PXMHUHV�FRQ�SUHHFODPSVLD���

)LJXUD����5HVSXHVWD�LQPXQH�KXPRUDO�DVRFLDGD�D�FLWRTXLQDV�7K����
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(0%$5$=$'$�(1�(/�&2168/725,2�'(17$/

(O HVWDGR ILVLROyJLFR GHO HPEDUD]R HQYXHOYH FDPELRV

ELROyJLFRV� DMXVWHV \ DGDSWDFLRQHV KRUPRQDOHV TXH SXHGHQ SURGXFLU

PRGLILFDFLRQHV SVLFROyJLFDV H LQIOXLU HQ OD FRQGXFWD GHO SDFLHQWH \ GH

PDQHUD GLUHFWD VREUH HO WUDWDPLHQWR RGRQWROyJLFR� $ PHGLGD TXH

DYDQ]D HO HPEDUD]R� VH DFHQW~DQ ODV QHFHVLGDGHV PDWHUQDV \

IHWDOHV� TXH SXHGHQ UHSHUFXWLU HQ OD VDOXG EXFDO� /D UHODFLyQ

ELROyJLFD HQWUH OD VDOXG EXFDO \ OD VDOXG JHQHUDO� UHVSRQGH DO LPSDFWR

VLVWpPLFR GH EDFWHULDV \ PHGLDGRUHV GH LQIODPDFLyQ� TXH SXHGHQ

SHUMXGLFDU D OD PDGUH GXUDQWH OD JUDYLGH]� (O DERUGDMH PpGLFR \

RGRQWROyJLFR� GHEH RIUHFHU HVWUDWHJLDV GHVWLQDGDV D HYLWDU HO

SRWHQFLDO GH WUDQVPLVLyQ PLFURELDQD GH OD PDGUH DO IHWR� EXVFDQGR HO

FXUVR QRUPDO GH XQ HPEDUD]R VLQ LQFRQYHQLHQWHV� (Q FRQVHFXHQFLD�

HO RGRQWyORJR� QHFHVLWD WHQHU SUHVHQWH ORV FDPELRV TXH VH

PDQLILHVWDQ HQ OD PDGUH GXUDQWH ODV VHPDQDV GH JHVWDFLyQ� SDUD

RIUHFHU�XQ�WUDWDPLHQWR�VHJXUR�\�FRQVFLHQWH���

/RV FDPELRV ILVLROyJLFRV GHO HPEDUD]R� FDXVDQ DOWHUDFLRQHV

HQ ORV VLVWHPDV \ yUJDQRV GH OD PXMHU� HVFHQDULR TXH HO RGRQWyORJR

GHEH PDQHMDU SDUD RIUHFHU XQ WUDWDPLHQWR DGHFXDGR� VHJXUR \

SUHGHFLEOH���
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��� (GDG JHVWDFLRQDO SDUD LQLFLDU HO WUDWDPLHQWR GHQWDO \

WUDWDPLHQWRV�LQGLFDGRV�SRU�WULPHVWUH�

/D HGDG JHVWDFLRQDO D\XGD D LGHQWLILFDU HO ULHVJR GH SDWRORJtD

QHRQDWDO \ PDWHUQD HQ OD FRQVXOWD GHQWDO� (V HO SULQFLSDO

GHWHUPLQDQWH GH OD PDGXUH] GH ORV yUJDQRV� 6H GHILQH GH PDQHUD

LPSUHFLVD FRPR HO Q~PHUR GH VHPDQDV HQWUH HO SULPHU GtD GHO ~OWLPR

SHUtRGR�PHQVWUXDO�QRUPDO�GH�OD�PDGUH�\�HO�GtD�GHO�SDUWR�

������6HPDQD�����

&RQVLGHUDFLRQHV� (O FOtQLFR GHEH WHQHU SUHVHQWH TXH OD PD\RU

VXVFHSWLELOLGDG GHO IHWR HVWi HQWUH OD VHPDQD � \ �� 6H GHEH FRQWURODU

HO GRORU� HYLWDU UDGLDFLRQHV LQQHFHVDULDV� DWHQGHU VyOR ODV XUJHQFLDV

TXH QR SXHGDQ VHU SRVSXHVWDV GHVSXpV GH OD VHPDQD ��� HYLWDU OD

PHGLFDFLyQ VLVWpPLFD� D PHQRV TXH VHD FRPSOHWDPHQWH QHFHVDULR \

FRQVXOWDGR FRQ HO PpGLFR WUDWDQWH� UHFRUGDQGR TXH HO ULHVJR GH

WHUDWRJHQLFLGDG�HV�PD\RU�DQWHV�GH�OD�VHPDQD����

$ERUGDMHV FOtQLFRV HQ FDVRV GH HPHUJHQFLD� 3XOSRWRPtDV�

SXOSHFWRPtDV� PHGLFDFLyQ LQWUDFRQGXFWR� REWXUDFLRQHV WHPSRUDOHV�
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GUHQDMH GH DEVFHVRV TXH QR FRPSURPHWDQ DVLPHWUtD IDFLDO�

H[RGRQFLDV�REOLJDWRULDV��HYLWDU�UDGLRJUDItDV�LQQHFHVDULDV�

3RVLFLyQ HQ HO VLOOyQ GHQWDO� &RQ PRGLILFDFLRQHV PX\ VLPSOHV� VH

SXHGH DOFDQ]DU FRPRGLGDG ItVLFD \ SVLFROyJLFD� PDQWHQLHQGR D OD

SDFLHQWH OLEUH GH HVWUpV� 'XUDQWH HO SULPHU WULPHVWUH GH HPEDUD]R� OD

SRVLFLyQ FDVL QR VXIUH FDPELRV� \D TXH HO WDPDxR GHO ~WHUR D~Q HV

PX\�SHTXHxR��HO�VLOOyQ�VH�LQFOLQD��������

������6HPDQD������

3DUD HO VHJXQGR WULPHVWUH� HO ~WHUR JUiYLGR SXHGH LQFLGLU HQ OD

YHQD FDYD LQIHULRU HQ SRVLFLyQ VXSLQD� OR FXDO FDXVD XQD GLVPLQXFLyQ

GHSHQGLHQWH GH OD SRVLFLyQ GH OD SUHFDUJD� (Q HVWD SRVLFLyQ OD

SUHVLyQ DUWHULDO VH PDQWLHQH SRU YDVRFRQVWULFFLyQ UHIOHMD� OR TXH OOHYD

DO HVWUHFKDPLHQWR GH OD SUHVLyQ GH SXOVR� (VWR SXHGH DJUHJDU HVWUpV

DGLFLRQDO VREUH HO VLVWHPD FDUGLRYDVFXODU \ HO FRQWURO GH OD SUHVLyQ

DUWHULDO�PDWHUQD��FDXVDQGR�VtQWRPDV�GH�KLSRWHQVLyQ�VXSLQD�

&RQVLGHUDFLRQHV� &RORFDU SURWHFFLyQ D OD SDFLHQWH GXUDQWH OD WRPD

GH UDGLRJUDItDV �FKDOHFR GH SORPR� \ WHQHU ODV PLVPDV SUHFDXFLRQHV
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PHQFLRQDGDV HQ HO SULPHU WULPHVWUH� FRQ ORV PHGLFDPHQWRV TXH

UHTXLHUHQ�VHU�LQGLFDGRV������

$ERUGDMH FOtQLFR� 2SHUDWRULD GHQWDO� HQGRGRQFLD� H[RGRQFLDV� GUHQDMH

GH DEVFHVRV� PHGLFDFLyQ LQWUDFRQGXFWR� REWXUDFLRQHV WHPSRUDOHV \

GHILQLWLYDV��WUDWDPLHQWR�SHULRGRQWDO��DOLVDGRV�\�UDVSDGRV�UDGLFXODUHV�

3RVLFLyQ HQ HO VLOOyQ GHQWDO� (Q HVWDV VHPDQDV� HO VLOOyQ GHQWDO SXHGH

DMXVWDUVH D ����� )LJXUD � VLHPSUH TXH OD SDFLHQWH VH VLHQWD

FyPRGD� WHQLHQGR SUHVHQWH TXH ORV FDPELRV VREUH HO VLVWHPD

UHVSLUDWRULR�\�FDUGLRYDVFXODU�FRPLHQ]DQ�D�H[DFHUEDU�

)LJXUD����3RVLFLyQ�GHO�VLOOyQ�GHQWDO�D��������
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������6HPDQD������

&RQVLGHUDFLRQHV� VRQ ODV VHPDQDV PiV LQFyPRGDV SDUD OD

PDGUH� OD SULRULGDG GHEH VHU HO FRQWURO GHO GRORU� FRQ FLWDV FRUWDV�

HYLWDQGR�HO�HVWUpV�

$ERUGDMH &OtQLFR� 3XOSHFWRPtDV� PHGLFDFLyQ LQWUDFRQGXFWR�

REWXUDFLRQHV�WHPSRUDOHV��GUHQDMHV�GH�DEVFHVRV�

3RVLFLyQ HQ HO VLOOyQ GHQWDO� /D SDFLHQWH VH DWHQGHUi FDVL VHQWDGD�

SDUD UHGXFLU HO ULHVJR GH KLSRWHQVLyQ� VH FRORFD XQD SHTXHxD

DOPRKDGD EDMR OD FDGHUD GHUHFKD \ VH DVHJXUD TXH OD FDEH]D VH

HOHYH SRU HQFLPD GH ODV SLHUQDV� 6L OD JHVWDQWH VH VLHQWH PDUHDGD�

GpELO R VXIUH GH HVFDORIUtRV VH GHEHUi JLUDU KDFLD VX ODGR L]TXLHUGR

SDUD�DOLYLDU�OD�SUHVLyQ�\�UHVWDEOHFHU�OD�FLUFXODFLyQ���

����&RQVLGHUDFLRQHV�VREUH�OD�DWHQFLyQ�RGRQWROyJLFD

/D PXMHU HPEDUD]DGD GHEH WHQHU HO PLVPR QLYHO GH DWHQFLyQ

TXH FXDOTXLHU RWUR SDFLHQWH� (VWi DPSOLDPHQWH VHxDODGR TXH HO

WUDWDPLHQWR GHQWDO SXHGH UHDOL]DUVH GH IRUPD VHJXUD HQ FXDOTXLHU

VHPDQD GHO HPEDUD]R� VLQ HPEDUJR� VH GHEH UHDOL]DU LQWHUFRQVXOWD

SUHYLD FRQ HO PpGLFR HVSHFLDOLVWD SDUD FRQRFHU ODV FRQGLFLRQHV

FRPyUELGDV TXH SRGUtDQ DIHFWDU HO DERUGDMH GH ODV DIHFFLRQHV
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EXFDOHV GHO SDFLHQWH� VLQ GHVFXLGDU ODV SUHFDXFLRQHV FOtQLFDV \

IDUPDFROyJLFDV�TXH�HO�HVSHFLDOLVWD�GHEH�GRPLQDU�

������)DUPDFRWHUDSLD�HQ�HO�HPEDUD]R

'XUDQWH OD JHVWDFLyQ \ HO SHULRGR GH ODFWDQFLD� OD SUHVFULSFLyQ

GH IiUPDFRV GHEH UHVWULQJLUVH D DTXHOORV TXH HVWiQ FDWDORJDGRV

FRPR VHJXURV SRU OD )RRG DQG 'UXJ $GPLQLVWUDWLRQ �)'$� \ HYLWDU ORV

TXH WLHQHQ OD FDSDFLGDG GH WUDVSDVDU OD EDUUHUD SODFHQWDULD� \D TXH

SXHGHQ UHVXOWDU WHUDWyJHQRV SDUD HO IHWR R Wy[LFRV SDUD HO

ODFWDQWH���������

��������'LXUpWLFRV

(Q ODV SDFLHQWHV FRQ KLSHUWHQVLyQ FUyQLFD� SXHGHQ FRQWLQXDU HO

FRQVXPR GH GLXUpWLFRV� FRQ OD SDXWD LU GLVPLQX\HQGR OD GRVLV�

$VLPLVPR� VH SXHGHQ XWLOL]DU HQ FRPELQDFLyQ FRQ RWURV DJHQWHV�

HVSHFLDOPHQWH�SDUD�ODV�PXMHUHV�FRQ�KLSHUWHQVLyQ�VHQVLEOH�D�OD�VDO�

/D FRQWUDFFLyQ GH YROXPHQ VXDYH FRQ WUDWDPLHQWR GLXUpWLFR� SXHGH

SURYRFDU KLSHUXULFHPLD \ DO KDFHUOR SXHGH LQYDOLGDU ORV QLYHOHV GH

iFLGR ~ULFR HQ VXHUR FRPR PDUFDGRU SDUD HO GLDJQyVWLFR GH
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SUHHFODPSVLD� +D\ TXH WHQHU HVSHFLDO FXLGDGR FRQ OD

HVSLURQRODFWRQD� OD FXDO QR HV UHFRPHQGDEOH GHELGR D VXV HIHFWRV

DQWLDQGURJpQLFRV� �����

��������$,1(6

6H GHEH FRQVLGHUDU HYLWDU OD SUHVFULSFLyQ GH $,1(�V TXH

SXHGHQ FDXVDU FLHUUH SUHPDWXUR GHO FRQGXFWR DUWHULRVR \ GHVDUUROODU

KLSHUWHQVLyQ SXOPRQDU HQ HO IHWR� DO DIHFWDU HO VDQJUDGR H LQKLELU OD

VtQWHVLV GH SURVWDJODQGLQDV� WLHQHQ OD FDSDFLGDG GH SURORQJDU HO

SURFHVR�GH�LQGXFFLyQ�\�VRVWHQLPLHQWR�GH�ODERU�GH�SDUWR�

6HJ~Q OD )'$� ORV $,1(�V SXHGHQ DVRFLDUVH D ULHVJR SRWHQFLDO GH

DERUWR HVSRQWiQHR ODV SULPHUDV �� VHPDQDV� SRU VX SDUWH� OD

DGPLQLVWUDFLyQ GH RSLRLGHV VH UHODFLRQD FRQ PDOIRUPDFLRQHV

FRQJpQLWDV GH FHUHEUR� PpGXOD HVSLQDO \ FROXPQD YHUWHEUDO� (O

DQDOJpVLFR GH HOHFFLyQ GXUDQWH WRGR HO HPEDUD]R� HV HO

DFHWDPLQRIpQ R SDUDFHWDPRO� D GLIHUHQFLD GH RWURV $,1(�V� HVWRV QR

SURGXFHQ GLVPLQXFLyQ GHO OtTXLGR DPQLyWLFR X ROLJRKLGUDPQLRV� QL

FLHUUH�SUHFR]�GHO�FRQGXFWR�DUWHULRVR������
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��������$QWLELyWLFRV

6L VH UHTXLHUH OD DGPLQLVWUDFLyQ GH DQWLELyWLFRV HQ FDVRV GH

DEVFHVRV DJXGRV R DOJ~Q RWUR FXDGUR FOtQLFR GH FDUiFWHU

RGRQWROyJLFR TXH UHTXLHUD VX SUHVFULSFLyQ� OD SHQLFLOLQD \ DPR[LFLOLQD�

R LQFOXVR OD FOLQGDPLFLQD HQ FDVR GH DOHUJLD D OD SHQLFLOLQD� VRQ

DQWLELyWLFRV GH HOHFFLyQ HQ OD SDFLHQWH HPEDUD]DGD� /D WHWUDFLFOLQD

KD GHPRVWUDGR FDXVDU HIHFWRV WHUDWyJHQRV HQ HO IHWR� HQWUH HOORV

UHWUDVR HQ HO FUHFLPLHQWR yVHR� GHIHFWRV GH HVPDOWH \ SLJPHQWDFLyQ

GHQWDULD���

��������$QHVWpVLFRV

(O XVR GH DQHVWpVLFRV ORFDOHV FRQ R VLQ YDVRFRQVWULFWRU� KD VLGR

GLVFXWLGR DPSOLDPHQWH HQ OD OLWHUDWXUD� (Q XQ FXDGUR FOtQLFR GH XQD

PXMHU HPEDUD]DGD FRQ GRORU GH RULJHQ GHQWDO� OD SULRULGDG SDUD HO

FOtQLFR�GHEH�VHU�DSOLFDU�XQD�DQDOJHVLD�HIHFWLYD���

(O KHFKR GH QR PDQHMDU ELHQ HO GRORU� SXHGH DFWLYDU OD FDVFDGD

LQIODPDWRULD� FRQ OLEHUDFLyQ GH SURVWDJODQGLQDV� TXH SRGUtDQ FRQGXFLU

D FRQWUDFFLRQHV XWHULQDV� GHELGR D HVWH VXFHVR� HO GRORU SRU PXFKRV

HVSHFLDOLVWDV HV FRQVLGHUDGR XWHURWyQLFR� /D DSOLFDFLyQ GH OLGRFDtQD

\ SULORFDtQD� DVt FRPR GH DGUHQDOLQD �YDVRFRQVWULFWRU�� VRQ IiUPDFRV
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VHJXURV GXUDQWH HO HPEDUD]R� TXH HQ OD DFWXDOLGDG FDUHFHQ GH

HIHFWRV�WHUDWyJHQRV�\�DERUWLYRV������

������5DGLDFLyQ�HQ�OD�PXMHU�JHVWDQWH

(O WHPD GH ODV UDGLDFLRQHV GXUDQWH HO HPEDUD]R�

JHQHUDOPHQWH HV XQ DVXQWR GH WHPRU TXH PDQLILHVWD OD PDGUH D

FDXVD GH GHVFRQRFLPLHQWR� WDQWR GH SDUWH GH HOOD FRPR GHO FOtQLFR

WUDWDQWH� (V XQ SXQWR TXH VLHPSUH HV GH GLVFXVLyQ� VLQ HPEDUJR� \D

HVWi GHVFULWR \ DSUREDGR SRU OD 6(*2 �6RFLHGDG (VSDxROD GH

*LQHFRORJtD \ 2EVWHWULFLD�� TXH WRGR GHSHQGHUi GH OD VLWXDFLyQ \ VL HO

HVWXGLR�VREUHSDVD�HO�EHQHILFLR�VREUH�HO�ULHVJR���

3RU RWUR ODGR� GHEHPRV FRQVLGHUDU TXH OD UDGLRJUDItD VHUi LQGLFDGD

VyOR FXDQGR YHUGDGHUDPHQWH VH DPHULWH \ FXDQGR VHD LUUHPHGLDEOH

SDUD FRQILUPDU XQ GLDJQyVWLFR� (V FRQVLGHUDGR QHJOLJHQFLD HO XVR

LQGLVFULPLQDGR GH ODV UDGLRJUDItDV� OD IDOWD GH FRQRFLPLHQWR HQ

UDGLRORJtD GHQWDO X RPLVLyQ GH ODV FRQVLGHUDFLRQHV EiVLFDV HQ

UDGLRSURWHFFLyQ� (VWD VLWXDFLyQ GHO FXLGDGR HQ OD SURWHFFLyQ GH OD

JHVWDQWH \ HO EHEp WHQGUi XQ LPSDFWR SURSRUFLRQDO HQ OD

FRQFHQWUDFLyQ UHFLELGD \ DEVRUELGD GH UDGLDFLyQ� 3RU WDQWR� QR VH

GHEH RPLWLU OD VXPDWRULD GH RWUDV H[SRVLFLRQHV D UD\RV ; UHFLELGDV
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GXUDQWH OD DWHQFLyQ HQ RWUDV iUHDV GH OD VDOXG� \D TXH WHQGUiQ XQ

HIHFWR�VLQpUJLFR�HQ�VX�HIHFWR�HQ�yUJDQRV�\�VLVWHPDV��)LJXUD��

(VWi FRPSUREDGR TXH ORV UD\RV ; SXHGHQ FDXVDU GDxRV D QLYHO

FHOXODU \ GHO $'1� QR HVWi FRQWUDLQGLFDGR VX XVR� VL OD UDGLDFLyQ HV

PtQLPD� FDUHQWH GH GDxRV SDUD OD PDGUH \ HO IHWR� 6H QHFHVLWD XQD

UDGLDFLyQ PD\RU D ORV �� UDGV� SDUD DIHFWDU DO IHWR� ODV

FRQVHFXHQFLDV FRQWULEX\HQ D PXWDFLyQ� UHWDUGR PHQWDO \

DQRUPDOLGDGHV HQ ORV RMRV� (O YROXPHQ GH UDGLDFLyQ TXH DGTXLHUH HO

IHWR SRU H[SRVLFLyQ GH OD PDGUH D XQD UDGLRJUDItD GHQWDO� HV VyOR GH

���� PLOOLUDGV� &RPR � UDG� HTXLYDOH D ���� PLOOLUDGV�� VH UHTXLHUHQ

��������UDGLRJUDItDV�GHQWDOHV�SDUD�TXH�HO�IHWR�UHFLED�VyOR���UDG�

1R HVWi GH PiV HYLWDU ODV UDGLRJUDItDV HQ ODV SULPHUDV VHPDQDV GH

JHVWDFLyQ ����� VHPDQD�� \D TXH GXUDQWH HVWH WLHPSR WUDQVFXUUH OD

HWDSD�GH�RUJDQRJpQHVLV�

$XQTXH OD WRPD GH UDGLRJUDItDV HV XQ SURFHGLPLHQWR VHJXUR HQ HO

FRQVXOWRULR RGRQWROyJLFR� VH GHEHQ LPSOHPHQWDU PHGLGDV GH

SURWHFFLyQ FRPR HO XVR GH SHOtFXOD GH UHYHODGR YHOR]�

PDQGLO�FKDOHFR�GH�SORPR�\�FROODU�WLURLGHR��)LJXUD���
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)LJ����3UHFDXFLyQ��HQ�SDFLHQWHV�JHVWDQWHV��� )LJ�����&KDOHFR�\�FROODU�WLURLGHR��
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$O HOHJLU XQ IiUPDFR DQWLKLSHUWHQVLYR SDUD VX XVR HQ HO

HPEDUD]R� OD SULQFLSDO FRQVLGHUDFLyQ� DGHPiV GH OD HILFDFLD \ ORV

HIHFWRV DGYHUVRV HQ OD PDGUH� HV HO ULHVJR GH WHUDWRJHQLFLGDG� (VWD

HV FRQWHPSODGD HQ ODV PXMHUHV FRQ KLSHUWHQVLyQ FUyQLFD FRPR OD

PD\RU YHQWDQD GH ULHVJR KDVWD ODV �� VHPDQDV GH JHVWDFLyQ�

FXDQGR�OD�RUJDQRJpQHVLV�HVWi�RFXUULHQGR�

����$QWLKLSHUWHQVLYRV�SDUD�FULVLV�DJXGD

(O PDQHMR GH ODV XUJHQFLDV KLSHUWHQVLYDV FRQVLVWH HQ XQ

GHVFHQVR SURJUHVLYR GH OD 7$� TXH VH SXHGH ORJUDU GH IRUPD

DPEXODWRULD \ FRQ WUDWDPLHQWR SRU YtD RUDO� /RV IiUPDFRV PiV

FRPXQHV HPSOHDGRV SDUD HVWDV VLWXDFLRQHV VRQ� QLWURSUXVLDWR
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VyGLFR� ODEHWDORO� QLWURJOLFHULQD� XUDSLGLOR� HVPRORO� QLFDUGLSLQR�

HQDODSULODWR \ IXURVHPLGD� /D HOHFFLyQ GHO IiUPDFR DQWLKLSHUWHQVLYR

GHSHQGHUi GH OD JUDYHGDG GH OD FOtQLFD \ GHO WLSR GH DIHFWDFLyQ

RUJiQLFD DVRFLDGD� 6LQ HPEDUJR� KD\ TXH GHVWDFDU D OD KLGUDOD]LQD \

DO�ODEHWDORO�SDUD�WUDWDU�FULVLV�DJXGDV������

)LJXUD����)DUPDFRWHUDSLD�DQWLKLSHUWHQVLYD���

������+LGUDOD]LQD

6LJXH VLHQGR XQD RSFLyQ SRSXODU GH SULPHUD OtQHD SDUD HO

DERUGDMH GH ODV FULVLV KLSHUWHQVLYDV HQ HO HPEDUD]R� DVt FRPR SDUD HO

WUDWDPLHQWR GH PDQWHQLPLHQWR� (V XQ SRWHQWH YDVRGLODWDGRU DUWHULRODU

\ YHQRGLODWDGRU� FX\R PHFDQLVPR QR VH FRQRFH� D SHVDU GH TXH

UHODMD HO P~VFXOR OLVR YDVFXODU DUWHULRODU� FRQ OR TXH SURGXFH XQD

UHGXFFLyQ HQ OD UHVLVWHQFLD YDVFXODU SHULIpULFD� DVt FRPR

YDVRGLODWDFLyQ� 3DUD OD FRQFHQWUDFLyQ SODVPiWLFD Pi[LPD� EDVWDQ ��

PLQXWRV� DGHPiV HVWH YDVRGLODWDGRU RIUHFH HIHFWRV KLSRWHQVRUHV FRQ
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GXUDFLyQ GH KDVWD RFKR KRUDV� &RQ OD DGPLQLVWUDFLyQ SDUHQWHUDO� HO

LQLFLR GH OD DFFLyQ RFXUUH HQ XQ ODSVR GH �� D �� PLQXWRV \ SXHGH

GXUDU�KDVWD�FXDWUR�KRUDV������

/D KLGUDOD]LQD FUX]D OD SODFHQWD OLEUHPHQWH \ WDPELpQ DSDUHFH HQ

SHTXHxDV FDQWLGDGHV HQ OD OHFKH PDWHUQD� /D DFWLYLGDG GH OD UHQLQD

SODVPiWLFD VH LQFUHPHQWD� OR TXH SXHGH FRQGXFLU D HGHPD� /D

YDVRGLODWDFLyQ QR HV JHQHUDOL]DGD� FRQ GLODWDFLyQ YHQRVD PtQLPD�

SRU WDQWR� KD\ PHQRV LQFLGHQFLDV IUHFXHQWHV GH KLSRWHQVLyQ SRVWXUDO

DO�UHFRVWDU�R�HOHYDU�D�OD�SDFLHQWH�HQ�HO�VLOOyQ�GHQWDO������

/RV SDFLHQWHV D ORV TXH VH OHV DGPLQLVWUD SRU YtD LQWUDYHQRVD D

PHQXGR H[SHULPHQWDQ GLVQHD� GRORU GH FDEH]D� SDOSLWDFLRQHV \

DOWHUDFLRQHV GHO VXHxR� +DVWD OD IHFKD� QR KD\ UHSRUWHV GH ORV

HIHFWRV WHUDWRJpQLFRV GH HVWD GURJD� VLQ HPEDUJR� KD\ GDWRV

PtQLPRV HQ VX XVR HQ HO SULPHU WULPHVWUH� /RV HIHFWRV

KHPRGLQiPLFRV GH OD KLGUDOD]LQD VRQ PiV SURQXQFLDGRV HQ

SDFLHQWHV FRQ SUHHFODPSVLD� OR FXDO FRQGXFH D PiV FDVRV GH

VXIULPLHQWR IHWDO� HQ FRPSDUDFLyQ FRQ OD DGPLQLVWUDFLyQ HQ SDFLHQWHV

FRQ +,( �KLSHUWHQVLyQ LQGXFLGD SRU HO HPEDUD]R�� 'HO PLVPR PRGR�

OD KLGUDOD]LQD� WLHQH XQ HIHFWR PiV GUDPiWLFR FXDQGR VH XWLOL]D HQ OD

+,(� HQ FRPSDUDFLyQ FRQ ODV SDFLHQWHV FRQ KLSHUWHQVLyQ FUyQLFD HQ

HO HPEDUD]R� 3RU WDQWR� ODV GRVLV PiV EDMDV \ HO FRQWURO JUDGXDO GH
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UHGXFFLyQ GH OD SUHVLyQ DUWHULDO GHEHQ HPSOHDUVH GHSHQGLHQGR GHO

GLDJQyVWLFR������

������/DEHWDORO

(V RWUR PHGLFDPHQWR GH XVR IUHFXHQWH HQ OD FULVLV KLSHUWHQVLYD

DJXGD GHO HPEDUD]R� 6LQ HPEDUJR� HO XVR GH ODEHWDORO LQWUDYHQRVR

FHUFD GHO SDUWR� VH KD DVRFLDGR FRQ DOJXQRV FDVRV GH EUDGLFDUGLD

QHRQDWDO� KLSRWRQtD� GLILFXOWDG UHVSLUDWRULD� KLSRJOXFHPLD� FRODSVR

FLUFXODWRULR \ SUREOHPDV GH DOLPHQWDFLyQ� 3DUD OD KLSHUWHQVLyQ

VHYHUD� VH KD REVHUYDGR TXH HO ODEHWDORO LQWUDYHQRVR SURGXFH PHQRV

VtQWRPDV PDWHUQRV �KLSRWHQVLyQ� SDOSLWDFLRQHV R WDTXLFDUGLD� TXH OD

KLGUDOD]LQD LQWUDYHQRVD� SHUR HVWi PiV DVRFLDGR FRQ EUDGLFDUGLD

IHWDO� 8Q PHWDDQiOLVLV GH �� HQVD\RV� QR HQFRQWUy GLIHUHQFLDV

VLJQLILFDWLYDV HQWUH HO ODEHWDORO SDUHQWHUDO \ OD KLGUDOD]LQD� IXHUD HQ OD

HILFDFLD R SHUILO GH VHJXULGDG HQ HO FRQWH[WR GH VX XVR HQ OD

KLSHUWHQVLyQ JUDYH� 'HO PLVPR PRGR� HQ XQD UHYLVLyQ VLVWHPiWLFD GH

�� HQVD\RV FRQWURODGRV DOHDWRULRV VREUH HO WUDWDPLHQWR GH OD

KLSHUWHQVLyQ VHYHUD HQ HO HPEDUD]R \ HO SRVWSDUWR� VH LQIRUPy TXH OD

QLIHGLSLQD� HO ODEHWDORO \ OD KLGUDOD]LQD ORJUDURQ HO p[LWR GHO

WUDWDPLHQWR VLPLODU HQ OD PD\RUtD GH ODV PXMHUHV� VLQ GLIHUHQFLDV HQ

ORV�UHVXOWDGRV�PDWHUQRV�R�IHWDOHV�DGYHUVRV���������
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������1LIHGLSLQD

0HGLFDPHQWR GH DFFLyQ FRUWD �OLEHUDFLyQ LQPHGLDWD� \

IRUPXODFLRQHV GH DFFLyQ SURORQJDGD� VH XVD FRP~QPHQWH SDUD HO

WUDWDPLHQWR GH FULVLV GH KLSHUWHQVLyQ VHYHUD� DVt FRPR SDUD HO FRQWURO

D ODUJR SOD]R GH OD KLSHUWHQVLyQ QR VHYHUD HQ HO HPEDUD]R� $XQTXH

VH KD LQIRUPDGR TXH OD QLIHGLSLQD GH DFFLyQ FRUWD VH DVRFLD FRQ

HSLVRGLRV�GH�KLSRWHQVLyQ�PDWHUQD�\�VXIULPLHQWR�IHWDO� ��������

$ OR ODUJR GHO HVWXGLR GH OD DFFLyQ GH OD QLIHGLSLQD VH KD HQFRQWUDGR

TXH HV DQWDJRQLVWD GH ORV FDQDOHV GH FDOFLR UHVXOWD EDVWDQWH HIHFWLYR

FRPR WUDWDPLHQWR LQPHGLDWR GH XQD FULVLV KLSHUWHQVLYD� (O GHWDOOH SRU

RWUD�SDUWH�HVWi�HQ�OD�UHSHUFXVLyQ�FRQ�HO�SURGXFWR������

/D GRVLV VXJHULGD HV GH �� PJ VXEOLQJXDOHV UHSLWLHQGR PLVPD

GRVLILFDFLyQ FDGD �� PLQ �QR H[FHGLHQGR ORV �� PJ � KDVWD OOHJDU D

OD�WHQVLyQ�DUWHULDO�GHVHDGD�� � �������PP�+J��

(IHFWRV VHFXQGDULRV PDWHUQRV LQFOX\HQ WDTXLFDUGLD� SDOSLWDFLRQHV�

HGHPD�SHULIpULFR��GRORU�GH�FDEH]D�\�HQURMHFLPLHQWR�IDFLDO�

$KRUD ELHQ� DXQTXH OD XWLOL]DFLyQ GH EORTXHDGRUHV GH FDQDOHV GH

FDOFLR FRPR� SXHGH VHU FRQVLGHUDGR XQ PRWLYR GH DODUPD� GHELGR D

TXH GDQ OXJDU D XQ EORTXHR QHXURPXVFXODU� GHSUHVLyQ PLRFiUGLFD R

FRODSVR FLUFXODWRULR� 7DPELpQ H[LVWHQ HYDOXDFLRQHV UHFLHQWHV� ODV
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FXDOHV FRQFOX\HQ TXH VX XWLOL]DFLyQ FRPR WUDWDPLHQWR DJXGR QR

FDXVD�PD\RU�ULHVJR�D�OD�JHVWDQWH���������

����$OJRULWPR�GH�XUJHQFLD

$QWH XQD VLWXDFLyQ GH XUJHQFLD KLSHUWHQVLYD� GHEH ORJUDUVH OD

UHGXFFLyQ GH OD WHQVLyQ DUWHULDO HQ FRUWR WLHPSR SDUD SRGHU OLPLWDU HO

GDxR RUJiQLFR� /DV OHFWXUDV HQ HO HPEDUD]R VRQ OiELOHV

�HVSHFLDOPHQWH HQ HO FRQWH[WR GH SUHHFODPSVLD TXH D PHQXGR VH

FDUDFWHUL]D SRU FDPELRV HQ ORV IOXLGRV FRPSRUWDPHQWDOHV� \

H[WUHPDGDPHQWH VHQVLEOHV D OD WHUDSLD DQWLKLSHUWHQVLYD� /D

UHFRPHQGDFLyQ HV TXH OD WHQVLyQ DUWHULDO GLDVWyOLFD QR GHEH

UHGXFLUVH HQ PiV GH �� PP +J \ WDPSRFR OD WHQVLyQ DUWHULDO PHGLD

�7$0� GHEH VHU UHGXFLGD GH IRUPD LQPHGLDWD HQ PiV GH XQ ����� ��

\D TXH FDXVDUtD XQD GLVPLQXFLyQ FRQVLGHUDEOH GH OD FLUFXODFLyQ

SODFHQWDULD���
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)LJXUD�����$�7UDWDPLHQWR�GH�FULVLV�KLSHUWHQVLYD�HQ�SDFLHQWH�SUHHFOiPSWLFD� ��
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)LJXUD�����%�7UDWDPLHQWR�GH�FULVLV�KLSHUWHQVLYD�HQ�SDFLHQWH�SUHHFOiPSWLFD���
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����3URWRFROR�GH�XUJHQFLD

'XUDQWH OD FRQVXOWD GHQWDO HO LQWHUURJDWRULR H[KDXVWLYR SDUD

VDEHU HO HVWDGR DFWXDO GH QXHVWUD SDFLHQWH� VHUi HO SULPHU SDVR D

VHJXLU� 3UHJXQWDU DQWHFHGHQWHV KHUHGLWDULRV� DQWHFHGHQWHV

REVWpWULFRV \ GHWDOOHV VREUH HPEDUD]RV SUHYLRV� SDGHFLPLHQWRV

SUHVHQWHV� DEXVR GH IiUPDFRV� IDFWRUHV GH ULHVJR TXH HQFDPLQHQ D

FRPSOLFDFLRQHV GHO HPEDUD]R� HWF� VRQ VyOR DOJXQRV DSDUWDGRV TXH

WHQGUtD�QXHVWUD�KLVWRULD�FOtQLFD�

([LVWHQ SURIHVLRQDOHV TXH HVWiQ HQ FRQVWDQWH DFWXDOL]DFLyQ GHO SHVR

SDUD WHQHU XQD LGHD JHQHUDO GH HQ TXp SHULRGR GH GHVDUUROOR VH

HQFXHQWUD HO SURGXFWR \ VX UHSHUFXVLyQ HQ OD PDGUH� /R FXDO VL OR

FRPSDJLQDPRV FRQ OD ILVLRSDWRORJtD HVWULFWDPHQWH GH DOJ~Q

GHVRUGHQ HQ OD 7$ SRGUtD VL ELHQ QR DFHOHUDU� SHUR HQWRUSHFHU HO

GLDJQyVWLFR GLIHUHQFLDO GHO HYHQWR SRU HO TXH SRGUtD DWUDYHVDU OD

SDFLHQWH�

6L ELHQ UHFROHFWDU FRQWLQXDPHQWH HO GDWR GHO SHVR SRGUtD QR VHU

LPSUHVFLQGLEOH� OD WRPD GH WHQVLyQ DUWHULDO OR HV� 'HELGR D TXH GH VHU

RPLWLGD� VyOR DXPHQWDUtD HO WLHPSR GH UHDFFLyQ HQ OD WRPD GH
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GHFLVLRQHV GHO RGRQWyORJR DQWH XQD XUJHQFLD� \ SRU WDQWR WDPELpQ HQ

OD�HMHFXFLyQ�GH�UHVFDWH�

&RQWDU FRQ XQ ERWLTXtQ FRPSOHWR SDUD FDGD VLVWHPD SRWHQFLDOPHQWH

SURSHQVR D VXIULU GH DOJXQD FULVLV HPHUJHQWH� VHUi OD VHJXQGD PiV

LPSRUWDQWH�KHUUDPLHQWD�GH�UHVFDWH�

8QD YH] TXH WHQJDPRV QRFLyQ GH OD FDXVD UHVSRQVDEOH� SRGUHPRV

HQFRQWUDU OD VROXFLyQ DO GHVHTXLOLEULR KRPHRVWiWLFR TXH HVWp

SUHVHQWDQGR HO SDFLHQWH� (O PDOHWtQ GH SULPHURV DX[LOLRV HV

GLItFLOPHQWH HTXLSDGR FRPR LGHDOPHQWH HV VXJHULGR SRU ODV QRUPDV

GH VDOXG� 6LQ HPEDUJR� VL \D GHFLGLPRV� LQIRUPDPRV \ DFRUGDPRV

FRQ QXHVWUD SDFLHQWH JHVWDQWH HO SURFHGLPLHQWR GH OD DWHQFLyQ

GHQWDO TXH EULQGDUHPRV� QR KDEUi H[FXVD SDUD QR FRQWDU FRQ ORV

IiUPDFRV LQGLFDGRV �+LGUDOD]LQD \�R /DEHWDORO� DQWH OD SRVLEOH

HOHYDFLyQ�DJXGD�GH�OD�WHQVLyQ�DUWHULDO� ��

(Q PXMHUHV FRQ SUHHFODPSVLD� SDUD OD WHQVLyQ DUWHULDO VXSHULRU D

������� PP+J VH XWLOL]D KLGUDOD]LQD �� PJ DO LQLFLR� VHJXLGRV GH � D

�� PJ ,9 FDGD �� PLQ� R ELHQ ODEHWDORO ��� PJ ,9 GXUDQWH � PLQXWRV

VHJXLGRV GH GRVLV VXEVLJXLHQWHV GH �� D �� PJ ,9 FDGD �� PLQXWRV

VL�HV�QHFHVDULR�KDVWD�����PJ�FRPR�Pi[LPR����

6L�OD�SDFLHQWH�HPEDUD]DGD�GXUDQWH�OD�FRQVXOWD�SUHVHQWD�
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䚔 (GHPD�

䚔 'HUUDPHV�VHURVRV�

䚔 2OLJXULD�

䚔 (VFRWRPDV�

䚔 1iXVHDV�R�YyPLWRV�

䚔 &HIDOHD�JUDYH�

䚔 7LQQLWXV�R�DF~IHQRV�

䚔 'RORU�HSLJiVWULFR�R�HQ�HO�FXDGUDQWH�VXSHULRU�GHUHFKR�

䚔 9LVLyQ�ERUURVD�

䚔 6DQJUDGR�YDJLQDO�

䚔 &RQWUDFFLRQHV�UHJXODUHV�

(O�SURWRFROR�D�VHJXLU�VHUi�HO�VLJXLHQWH�

Ɣ 'HWHFWDU�VLJQRV�LQGLFDWLYRV�GH�XQD�FULVLV�KLSHUWHQVLYD�

Ɣ 6XVSHQGHU�WRGR�SURFHGLPLHQWR�RGRQWROyJLFR�

Ɣ &RORFDU�D�OD�SDFLHQWH�HQ�SRVLFLyQ�VHPL�IRZOHU�

Ɣ 9HULILFDU OD FULVLV KLSHUWHQVLYD PHGLDQWH OD WRPD GH WHQVLyQ

DUWHULDO�

Ɣ �&RQILUPDGD OD KLSHUWHQVLyQ DUWHULDO�� SDVDU D OD DGPLQLVWUDFLyQ

GH KLGUDOD]LQD � PJ DO LQLFLR� VHJXLGRV GH � D �� PJ ,9

FDGD����PLQ�

Ɣ &RPXQLFDUVH�FRQ�HO�VHUYLFLR�PpGLFR�GH�HPHUJHQFLDV�

3iJLQD ��
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(Q FDVR GH QR FRQWDU FRQ KLGUDOD]LQD� VH DGPLQLVWUD �� PJ GH

ODEHWDORO�,9�FRPR�LQLFLR��VHJXLGRV�GH�������PJ�,9�FDGD����PLQ���

)LJXUD����3RVLFLyQ�6HPL�)RZOHU��

3iJLQD ��



35272&2/2�'(�$7(1&,Ï1�<�&8,'$'2�(1�3$&,(17(6 &21�35((&/$036,$
� '85$17(�/$�&2168/7$�2'2172/Ï*,&$ '(�85*(1&,$

&21&/86,21(6

Ɣ $ WUDYpV GHO WUDEDMR GH LQYHVWLJDFLyQ IXH SRVLEOH LGHQWLILFDU \

UHXQLU ORV SDUiPHWURV QHFHVDULRV SDUD OD HYDOXDFLyQ GHO

HVWDGR LQLFLDO GH OD SDFLHQWH DVt FRPR SUHPHGLWDU VXV SRVLEOHV

FRPSOLFDFLRQHV DVRFLDGDV D SUHHFODPSVLD� 0LVPDV TXH VyOR

SRGUiQ�HYLWDUVH�SRU�PHGLR�GH�OD�DWHQFLyQ�DGHFXDGD�

Ɣ (O FRQRFLPLHQWR GH ORV FDPELRV ILVLROyJLFRV HQ HO HPEDUD]R HV

FUXFLDO SDUD UHFRQRFHU \ PDQHMDU FXDOTXLHU LQGLFLR TXH SRQJD

HQ ULHVJR OD YLGD GH QXHVWUD SDFLHQWH \ GHO SURGXFWR� 0iV D

QXHVWUR IDYRU HO WHQHU XQ FRQWURO \ GRPLQLR DEVROXWR GH ORV

QLYHOHV�GH�WHQVLyQ�DUWHULDO�

Ɣ 5HFRUGHPRV TXH OD SUHHFODPSVLD WLHQH EDVWDQWHV IDFWRUHV

SUHGLVSRQHQWHV \ DO PHQRV KDVWD HO PRPHQWR QR VH KD

GHVFXELHUWR XQD IRUPD GHILQLWLYD SDUD LPSHGLU VX H[SUHVLyQ� (O

HVWXGLR GH OD ILVLRSDWRORJtD HV QXHVWUD KHUUDPLHQWD PiV ~WLO

SDUD OD FRPSUHQVLyQ GH VX HYROXFLyQ� 6yOR OD SUHSDUDFLyQ GH

ORV RGRQWyORJRV \ SUHYLVLyQ WHQGUiQ XQ LPSDFWR \ XQ EXHQ

PDQHMR�DQWH�XQD�XUJHQFLD�GHQWDO�

Ɣ (O WUDWDPLHQWR GHQWDO HQ SDFLHQWH HPEDUD]DGD HV WRWDOPHQWH

VHJXUR VL VH UHDOL]D GH PDQHUD DGHFXDGD� QR LPSRUWDQGR OD

HWDSD GH JHVWDFLyQ HQ OD TXH VH HQFXHQWUH� /D SUHYHQFLyQ \

FXLGDGR��VRQ�LQGLVSHQVDEOHV�SDUD�HYLWDU�FXDOTXLHU�GDxR�

3iJLQD ��
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Ɣ (V REOLJDFLyQ GHO &LUXMDQR 'HQWLVWD VDEHU LQWHUSUHWDU ORV

VLJQRV R LQGLFLRV TXH SUHVHQWHQ ORV SDFLHQWHV� \D TXH GH HVR

GHSHQGHUi LQGLVFXWLEOHPHQWH VX PDQHUD GH SURFHGHU XQD YH]

SUHVHQWDGD OD XUJHQFLD� 6HU FDSD] GH DWHQGHU \ UHDFFLRQDU

HILFLHQWHPHQWH DQWH XQD FULVLV KLSHUWHQVLYD� �TXH HV EDVWDQWH

FRP~Q HQ SDFLHQWHV FRQ SUHHFODPSVLD�� (VWH VHUi HO IDFWRU

GHWHUPLQDQWH SDUD VDOYDJXDUGDU R GDU SRU WHUPLQDGD OD YLGD

GH OD JHVWDQWH \ EHEp� $GHPiV GH UHGXFLU �HQ PHGLGD GH OR

SRVLEOH� HO LPSDFWR� ³DIHFFLyQ´ D IXQFLRQHV GH yUJDQRV \�R

VLVWHPDV�GH�DPERV�SDFLHQWHV�

Ɣ 2WURV FXLGDGRV FRPR HO HYLWDU OD SUHVFULSFLyQ GH

PHGLFDPHQWRV \ OD H[SRVLFLyQ D UD\RV ; LQQHFHVDULD� VRQ

SDXWDV LPSRUWDQWHV D FRQVLGHUDU� 5HDOL]DU LQWHUFRQVXOWD FRQ HO

PpGLFR WUDWDQWH DVt FRPR WRPDU VLQ IDOWD OD WHQVLyQ DUWHULDO

PLQXWRV DQWHV GH LQLFLDU FXDOTXLHU SURFHGLPLHQWR� VRQ

SURWRFRORV TXH QRV EULQGDUiQ PiV LQIRUPDFLyQ VREUH HO HVWDGR

DFWXDO GH QXHVWUD SDFLHQWH� <� SRU FRQVLJXLHQWH� IXQJLUiQ GH

KHUUDPLHQWDV SDUD HO GHELGR DFWXDU IUHQWH D XQ HYHQWR

DGYHUVR�
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5()(5(1&,$6�%,%/,2*5È),&$6

�� 0DUWtQ 5RVDV�3HUDOWD *%6$00(5$*35� +LSHUWHQVLyQ

GXUDQWH HO HPEDUD]R�HO UHWR FRQWLQ~D� 5HY 0HG ,QVW 0H[ 6HJXUR

6RF��������������

�� 0HOFKLRUUH . 7%� 0DWHUQDO FDUGLDF IXQFWLRQ LQ SUHHFODPSVLD�

&XUUHQW�2SLQLRQ�LQ�2EVWHWULFV�DQG�*\QHFRORJ\��������������

�� 0\HUV -( ./0/� 6&23( FRQVRUWLXP $QJLRJHQLF IDFWRUV

FRPELQHG ZLWK FOLQLFDO ULVN IDFWRUV WR SUHGLFW SUHWHUP

SUH�HFODPSVLD LQ QXOOLSDURXV ZRPHQ� D SUHGLFWLYH WHVW DFFXUDF\

VWXG\��%-2*������������

��0DJHH /$ 9'36-� &DQ DGYHUVH PDWHUQDO DQG SHULQDWDO

RXWFRPHV EH SUHGLFWHG ZKHQ EORRG SUHVVXUH EHFRPHV HOHYDWHG"

6HFRQGDU\ DQDO\VHV IURP WKH &+,36 �&RQWURO RI K\SHUWHQVLRQ LQ

SUHJQDQF\ VWXG\� UDQGRPL]HG FRQWUROOHG WULDO� $FWD 2EVWHW

*\QHFRO�6FDQG��������������

�� $O�%DQQD\ 5D$$+� +\SHUWHQVLYH FULVLV� &OLQLFDO SUHVHQWDWLRQ�

FRPRUELGLWLHV� DQG WDUJHW RUJDQ LQYROYHPHQW� 6DXGL 0HG -� �����

������3S����������

�� 0DUWLQ -1 7%05� 6WURNH DQG VHYHUH SUHHFODPSVLD DQG

HFODPSVLD� D SDUDGLJP VKLIW IRFXVLQJ RQ V\VWROLF EORRG SUHVVXUH�

2EVWHWULF�*\QHFRORJ\��������������

�� 0DJHH /$ 9'36-� &DQ DGYHUVH PDWHUQDO DQG SHULQDWDO

RXWFRPHV EH SUHGLFWHG ZKHQ EORRG SUHVVXUH EHFRPHV HOHYDWHG"

6HFRQGDU\ DQDO\VHV IURP WKH &+,36 �&RQWURO RI K\SHUWHQVLRQ LQ

3iJLQD ��
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SUHJQDQF\ VWXG\� UDQGRPL]HG FRQWUROOHG WULDO� $FWD 2EVWHW

*\QHFRO�6FDQG��������������

�� )LJXUD���>,QWHUQHW@��$YDLODEOH�IURP�KWWSV���ELW�O\��X/V-Z7

�� 6DOYDGRU )5� +LSHUWHQVLyQ VHYHUD HQ XUJHQFLDV� XQD

HYDOXDFLyQ�LQWHJUDO��0HGLFLQD�LQWHUQD�GH�0p[LFR��������������

���7UDQTXLOOL $/ '*0/� 7KH FODVVLILFDWLRQ� GLDJQRVLV DQG

PDQDJHPHQW RI WKH K\SHUWHQVLYH GLVRUGHUV RI SUHJQDQF\� D

UHYLVHG VWDWHPHQW IURP WKH ,66+3� 3UHJQDQF\ +\SHUWHQVLRQ�

�����������

���)LJXUD���>,QWHUQHW@��$YDLODEOH�IURP��KWWSV���ELW�O\���F;:�S

���$QD 0DULD %DODKXUD $0(:&-(%'%� +\SHUWHQVLYH FULVLV DW

WKH HPHUJHQF\ URRP ± ZKR DUH WKH SDWLHQWV" $ WHUWLDU\ FHQWHU

H[SHULHQFH��5RPDQLDQ�-RXUQDO�RI�&DUGLRORJ\��������������

���)LJXUD���>,QWHUQHW@��$YDLODEOH�IURP�KWWSV���ELW�O\��Z=$4,;

���6WDII //� &OLQLFDO SUHVHQWDWLRQ� DVVHVVPHQW DQG PDQDJHPHQW

RI SUH�HFODPSVLD� &RQWLQXLQJ 3URIHVVLRQDO 'HYHORSPHQW� �����

�������

���)LJXUD���>,QWHUQHW@���$YDLODEOH�IURP��KWWSV���ELW�O\��'VL�\2

���0pQGH] '&'1� 8SGDWLQJ RQ WKH SDWKRSK\VLRORJLFDO EDVHV RI

SUHHFODPSVLD��0('6$1��������������

���)LJXUD���>,QWHUQHW@���$YDLODEOH�IURP�KWWSV���ELW�O\��X//,D+
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���'UV� (GXDUGR 5H\QD�9LOODVPLO &%3'7&� 9DVFXORJpQHVLV \

DQJLRJpQHVLV GXUDQWH HO HPEDUD]R QRUPDO \ HQ OD SUHHFODPSVLD�

5HYLVWD�GH�REVWHWULFLD�\�JLQHFRORJtD�GH�9HQH]XHOD��������������

���)LJXUD���>,QWHUQHW@���$YDLODEOH�IURP�KWWSV���ELW�O\��-3.+(8

���)LJXUD���>,QWHUQHW@���$YDLODEOH�IURP�KWWSV���ELW�O\���*Z('�

���6DOXG 20GO� 5HFRPPHQGDWLRQV IRU SUHYHQWLRQ DQG WUHDWPHQW

RI�SUH�HFODPSVLD�DQG�HFODPSVLD��*HQHYD�������

���$O�%DQQD\ 5D$$+� +\SHUWHQVLYH FULVLV� &OLQLFDO SUHVHQWDWLRQ�

FRPRUELGLWLHV� DQG WDUJHW RUJDQ LQYROYHPHQW� 6DXGL 0HG -� �����

������3S����������

���)LJXUD���>,QWHUQHW@���$YDLODEOH�IURP�KWWSV���ELW�O\��Z.;T9\

���75� (� 3KDUPDFRORJLFDO PDQDJHPHQW RI K\SHUWHQVLRQ LQ

SUHJQDQF\��6HPLQDUV�LQ�3HULQDWRORJ\���������������3S����������

���$QQLH *� &R[ 6$0.53	(0:� &XUUHQW DQG HPHUJLQJ

SKDUPDFRWKHUDS\ IRU HPHUJHQF\ PDQDJHPHQW RI SUHHFODPSVLD�

([SHUW�2SLQLRQ�RQ�3KDUPDFRWKHUDSK\��������������

���<X�7LQJ /LQ <+/</++<&36&61&+&7&+&&&.�

3KDUPDFRORJLFDO EORRG SUHVVXUH FRQWURO DQG RXWFRPHV LQ

SDWLHQWV ZLWK K\SHUWHQVLYH FULVLV GLVFKDUJHG IURP WKH HPHUJHQF\

GHSDUWPHQW��3/26�21(�������

���75� (� 3KDUPDFRORJLFDO PDQDJHPHQW RI K\SHUWHQVLRQ LQ

SUHJQDQF\��6HPLQDUV�LQ�3HULQDWRORJ\��������������
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��� 075� (� 3KDUPDFRORJLFDO PDQDJHPHQW RI K\SHUWHQVLRQ

LQ�SUHJQDQF\��6HPLQDUV�LQ�3HULQDWRORJ\��������������

��� &RQJ - )7<;� 0DWHUQDO FDUGLDF UHPRGHOLQJ DQG

G\VIXQFWLRQ LQ SUHHFODPSVLD� D WKUHH�GLPHQVLRQDO

VSHFNOH�WUDFNLQJ HFKRFDUGLRJUDSK\ VWXG\� 7KH ,QWHUQDWLRQDO

-RXUQDO�RI�&DUGLRYDVFXODU�,PDJLQJ��������������

���)LJXUD���>,QWHUQHW@���$YDLODEOH�IURP�KWWSV���ELW�O\��1QQOVL

���)LJXUD����>,QWHUQHW@���$YDLODEOH�IURP�KWWSV���ELW�O\��'M$=,K

���-RUJH 'XUR�*yPH] $%500*G$/'*&+È-($%&&%� $ WULDO RI

RUDO QLIHGLtQH DQG RUDO ODEHWDORO LQ SUHHFODPSVLD K\SHUWHQVLYH

HPHUJHQF\ WUHDWPHQW� -RXUQDO RI 2EVWHWULFV DQG *\QDHFRORJ\�

������������

���6KHNKDU 6 *1.533� 2UDO QLIHGLSLQH YHUVXV LQWUDYHQRXV

ODEHWDORO IRU VHYHUH K\SHUWHQVLRQ GXULQJ SUHJQDQF\� D V\VWHPDWLF

UHYLHZ DQG PHWD�DQDO\VLV� %-2*� $Q ,QWHUQDWLRQDO -RXUQDO RI

2EVWHWULFV�	�*\QHFRORJ\���������������3S������

���)LJXUD����>,QWHUQHW@���$YDLODEOH�IURP� KWWSV���ELW�O\��/$=7�Z

���5DKHHP , 652673� 2UDO QLIHGLSLQH RU LQWUDYHQRXV ODEHWDORO

IRU K\SHUWHQVLYH HPHUJHQF\ LQ SUHJQDQF\� D UDQGRPL]HG

FRQWUROOHG WULDO� %-2*� $Q ,QWHUQDWLRQDO -RXUQDO RI 2EVWHWULFV 	

*\QDHFRORJ\��������������S��������

���'KDOL % %6*5%600'0� $ UDQGRPL]HG WULDO RI LQWUDYHQRXV

ODEHWDORO 	 RUDO QLIHGLSLQH LQ VHYHUH SUHJQDQF\ LQGXFHG

K\SHUWHQVLRQ� ,QWHUQDWLRQDO -RXUQDO RI 5HSURGXFWLRQ�

&RQWUDFHSWLRQ��2EVWHWULFV�DQG�*\QHFRORJ\�������������
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��� ODYWHM 6LQJK 753$&� &OLQLFDO SURILOH RI SDWLHQWV ZLWK

K\SHUWHQVLYH� $6,$1 -2851$/ 2) 0(',&$/ 6&,(1&(6�

������������

���2� 50&� &ULVLV KLSHUWHQVLYD D SDUWLU GH XQ VLJQR� $0)� �����

���3S��������

��� 6LWWLFKDL .KDPVDL 6.%63/-&969&33.6� 3UHYDOHQFH DQG

5LVN )DFWRUV RI 2EVWUXFWLYH 6OHHS $SQHD LQ +\SHUWHQVLYH

(PHUJHQF\� -RXUQDO RI (PHUJHQFLHV� 7UDXPD� DQG 6KRFN� �����

������

���)LJXUD����>)XHQWH�SURSLD@

���)LJXUD�����>)XHQWH�SURSLD@

���)LJXUD����>,QWHUQHW@���$YDLODEOH�IURP�KWWSV���ELW�O\��X-Y:1T
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$1(;26

7(25Ë$�'(�+817(5

6XUJLy KDFH � GpFDGDV \ H[SUHVD TXH OD SODFHQWD GH PXMHUHV FRQ

SUHHFODPSVLD VH DFRPSDxDED GH OD OLEHUDFLyQ GH VXVWDQFLDV

KLSHUWHQVLYDV FRPR OD VHURWRQLQD� GH OD GLVPLQXFLyQ GH HQ]LPDV

DQWLKLSHUWHQVLYDV �HO FRPSOHMR LQDFWLYDGRU GH OD 1� QRUDGUHQDOLQD�

YDVRSUHVLQDVD \ DQWLVHURWRQLQD�� DVt FRPR GH OD OLEHUDFLyQ GH

WURPERSODVWLQD� (Q UHODFLyQ FRQ OR DQWHULRU� WRGD HVWD LUUXSFLyQ GH

VXVWDQFLDV HQ OD FLUFXODFLyQ JHQHUD HQ SULPHU OXJDU XQ YDVRHVSDVPR

JHQHUDOL]DGR� TXH DIHFWD HO IOXMR GH VDQJUH HQ yUJDQRV FRPR HO

FHUHEUR� HO ULxyQ� HQ HO FXDO DFWLYD HO VLVWHPD UHQLQD� DQJLRWHQVLQD

DOGRVWHURQD \ HQ ORV YDVRV VDQJXtQHRV� RFDVLRQD OD GLVPLQXFLyQ GH

IOXMR SRU OD YDVD YDVRUXP� FRQ HO FRQVHFXHQWH GDxR HQGRWHOLDO TXH HQ

FRQGLFLRQHV GH XQ DXPHQWR GH WURPERSODVWLQD IDFLOLWD ORV GHSyVLWRV

GH ILEULQD LQWUDYDVFXODU� TXH FRQWULEXLUiQ GH IRUPD VLVWpPLFD DO GDxR

GH�yUJDQRV�

3iJLQD ��
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7(25Ë$�'(/�'$f2�(1�3/$&(17$

/DV PXMHUHV FRQ SUHHFODPSVLD SULPHUR VXIUHQ XQD DOWHUDFLyQ GH OD

IXQFLyQ SODFHQWDULD� GRQGH VH GDxD OD SURGXFFLyQ GHO VXOIDWR

GHKLGURHSLDQGURVWHURQD� \ OXHJR VH UHGXFH OD SURGXFFLyQ GH

VXVWDQFLDV YDVRGLODWDGRUDV FRPR OD SURVWDFLFOLQD� OR TXH FRQOOHYD D

OD SpUGLGD GHO HVWDGR UHIUDFWDULR GH ODV VXVWDQFLDV YDVRSUHVRUDV

FRPR OD DQJLRWHQVLQD \� FRQVHFXWLYDPHQWH� DSDUHFHUiQ ODV

PDQLIHVWDFLRQHV FOtQLFDV GH OD HQIHUPHGDG� GDGD SRU KLSHUWHQVLyQ

DUWHULDO KHUUDPLHQWDV TXH SHUPLWDQ VX SUHGLFFLyQ GH PDQHUD H[DFWD�

SRU OR TXH VH FDUHFH GH HILFDFLD VXILFLHQWH SDUD DFWXDU FRQ FDUiFWHU

SUHYHQWLYR�

3iJLQD ��
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