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2WUDV� HVSHFLHV� OHxRVDV� XWLOL]DGDV� HQ� FXOWLYRV� HQHUJpWLFRV� GH� ODV� TXH� WHQHPRVQRWLFLDV�� DSDUWH� GH� ORV� FKRSRV�� KDQ� VLGR� ORV� VDXFHV� �/DEUHFTXH�� ����� \� �����IHUWLOL]DGRV�FRQ� ORGRV�SURFHGHQWHV�GH�HVWDFLRQHV�GHSXUDGRUDV�GH�DJXDV� UHVLGXDOHV�('$5��� ORV�HXFDOLSWRV� �$6,1(/��������0DUFRV��������TXH�VH�XWLOL]DQ�HQ�%UDVLO� HQFXOWLYRV�HQHUJpWLFRV�SDUD�REWHQHU�FDUEyQ�YHJHWDO��ODV�DFDFLDV�TXH�VRQ�LQYDVRUDV��HWF�
/D�GHQVLGDG�GH�SODQWDFLyQ�HOHJLGD�YLHQH�PDUFDGD�SRU�HO�PDUFR�GH�SODQWDFLyQ�������PSRU�����P��GHELGR�D�TXH�OD�PXOD�PHFiQLFD�TXH�WUDEDMD�HQ�OD�HVFDUGD�HQWUH�ILOD�\�ILODQHFHVLWD�����P�SDUD�PRYHUVH��7DPELpQ��XQ�RSHUDULR�UHDOL]DQGR�ODV�ODERUHV�VHOYtFRODVGH�HVFDUGD�FRQ�PXOD�PHFiQLFD��X�RWUDV�ODERUHV�TXH�VH�SUHFLVHQ��SXHGH�PRYHUVH�HQXQD� FDOOH� GH� ���� P� GH� DQFKR�� (VWH� HVSDFLDPLHQWR� LPSOLFD� ������� SLHV�KD�� (QSODQWDFLRQHV� HQHUJpWLFDV� VH� EXVFD� FRPR� REMHWLYR� OD� SURGXFFLyQ� GH� ELRPDVD� SDUDFRPEXVWLyQ�\��SRU� WDQWR��SDUHFH�FODUR�TXH�VHD�DFRQVHMDEOH�XQ�Q~PHUR�DOWR�GH�SLHVSRU�KHFWiUHD�
(O�WXUQR�EXVFDGR�KD�VLGR�VLHPSUH�HO�GH�GRV�R�WUHV�DxRV��(O�PRWLYR�HV�SURFXUDU�TXH��ODLQYHUVLyQ�DO�DJULFXOWRU�R�VHOYLFXOWRU�OH�SURGX]FD�EHQHILFLRV�OR�DQWHV�SRVLEOH�\�GHMH�GHGHSHQGHU� GH� FUpGLWRV�SLUDxD� TXH� WDQWR� EHQHILFLDQ� D� ODV� HQWLGDGHV� EDQFDULDV� \FRQWULEX\HQ�D�OD�GHVSREODFLyQ�UXUDO�\��D�OD�ODUJD��D�OD�SpUGLGD�GH�YDORUHV�FXOWXUDOHV�\DPELHQWDOHV�SURYRFDGRV�SRU�HVWD�GHVSREODFLyQ�
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8QD�WDEOD�GH�FXELFDFLyQ�HV�XQ�JUiILFR��FXDGUR�QXPpULFR�R�H[SUHVLyQ�PDWHPiWLFD�TXHVLUYH� SDUD� FDOFXODU� HO� YROXPHQ� GH� PDGHUD� GH� iUEROHV� R� PDVDV� HQ� IXQFLyQ� GHSDUiPHWURV�IiFLOPHQWH�PHGLEOHV�FRPR�HO�GLiPHWUR�R�OD�DOWXUD�
6HJ~Q� OD� FODVLILFDFLyQ� GH� 3ULHWR� \� +HUQDQGR� �������� ODV� WDEODV� FDOFXODGDV� HQ� ODSUHVHQWH� FRPXQFLDFLyQ� VRQ� WDEODV� GH� FXELFDFLyQ� GH� iUEROHV� LQGLYLGXDOHV� GH� GRVHQWUDGDV�\�VXPLQLVWUDQ�HO�YROXPHQ�GH�XQ�iUERO�HQ�IXQFLyQ�GH�VX�GLiPHWUR�QRUPDO�\�VXDOWXUD�WRWDO�
/DV� WDEODV� GH� FXELFDFLyQ� VH� REWXYLHURQ� HQ� SULPHU� OXJDU� SDUD� ��� iUEROHV�� 6HJ~QFRQYHUVDFLyQ� SHUVRQDO� PDQWHQLGD� FRQ� HO� 'U�� 0DUWtQH]� 0LOOiQ� �������� HO� SULQFLSDOLQFRQYHQLHQWH�GH�HVWDV�WDEODV�HUD�HO�HVFDVR�WDPDxR�GH�OD�PXHVWUD�HPSOHDGD�HQ�VXGHWHUPLQDFLyQ��3RVWHULRUPHQWH� VH�SXGR�GLVSRQHU�GH�PiV�PXHVWUDV�� \� VH� UHDOL]y� HOHVWXGLR� HVWDGtVWLFR� SDUD� XQ� WRWDO� GH� GRVFLHQWRV� iUEROHV� WLSR�� $XQTXH� ODV� WDEODV� GHFXELFDFLyQ�DVt�JHQHUDGDV�VRQ�PX\�SDUWLFXODUHV��SXHV�KDQ�VLGR�REWHQLGDV�SDUD�XQDHVSHFLH�FRQFUHWD�\�HQ�XQ�VROR� OXJDU�� SHQVDPRV�TXH�SXHGHQ�VHU�~WLOHV�DO�SRQHU�GHPDQLILHVWR�XQD�PHWRGRORJtD�DSWD�SDUD�HYDOXDU�OD�ELRPDVD�GH�FXOWLYRV�HQHUJpWLFRV�GHFKRSR�FRPR�ORV�DTXt�FRQVLGHUDGRV��3URSRQHPRV�HO�DSURYHFKDPLHQWR�GH�OD�PDGHUD�\FRUWH]D�� GHMDQGR� ODV� KRMDV� HQ� HO� VXHOR�� SDUD� VX� LQFRUSRUDFLyQ� FRPR� PDWHULDORUJiQLFR�� ILMDFLyQ� GH� FDUERQR� \� PDQWHQLPLHQWR� GH� VX� SURGXFWLYLGDG�� $GHPiV�� ODVKRMDV� QR� VRQ� EHQHILFLRVDV� HQ� OD� FRPEXVWLyQ� \D� TXH� SXHGHQ� FRQWHQHU� HOHPHQWRVSHUQLFLRVRV�HQ� OD�PLVPD� �TXH�DSDUHFHQ� FRPR�FHQL]DV�� FRPR�SDUWtFXODV� VyOLGDV�HQORV�JDVHV�GH�HVFDSH�R�FRPR�JDVHV�QRFLYRV��
3DUD� OD� REWHQFLyQ� GH� OD� HFXDFLyQ� GH� YROXPHQ� VH� KDQ� PHGLGR� ODV� YDULDEOHV� GHFLUFXQIHUHQFLD�D������P��GH�OD�TXH�VH�KD�REWHQLGR�HO�GLiPHWUR�QRUPDO��\�DOWXUD�WRWDO�8WLOL]DQGR� ORV� YDORUHV� GH� ODV� YDULDEOHV� DQWHULRUHV� PHGLGRV� HQ� OD� SODQWDFLyQ� SDUDGRVFLHQWRV�iUEROHV�WLSR��VH�REWLHQH�XQ�YDORU�GH�YROXPHQ�WRWDO�SDUD�FDGD�SLH�XWLOL]DQGRXQD� IyUPXOD� WURQFR�FyQLFD��GLYLGLHQGR�HO� WURQFR�HQ� FXDWUR� WUR]DV��6H�SUHVHQWDQ� ORVUHVXOWDGRV�REWHQLGRV�
6H� XWLOL]DQ� ORV� YDORUHV� DQWHULRUHV� FRPR�PXHVWUD�� D� OD� TXH� VH� DSOLFDQ� PpWRGRV� GHUHJUHVLyQ� XWLOL]DQGR� HO� SURJUDPD� LQIRUPiWLFR� 6WDWJUDSKLFV�� SDUD� REWHQHU� XQDH[SUHVLyQ�GH�YROXPHQ��6H�KDQ�FRQVLGHUDGR�FRPR�YDULDEOHV�LQGHSHQGLHQWHV�OD�DOWXUD�+���HO�GLiPHWUR�QRUPDO�DO� FXDGUDGR� �'���\�HO�SURGXFWR�GH� OD�DOWXUD�SRU�HO� GLiPHWURQRUPDO�DO�FXDGUDGR��'�[�+���\�VH�KD�SURFHGLGR�D�DMXVWDU�GLIHUHQWHV�HFXDFLRQHV�SRUUHJUHVLyQ�OLQHDO�
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���/DV�WDEODV�GH�FXELFDFLyQ��YROXPHQ�IUHQWH�D�GLiPHWUR�QRUPDO�\�DOWXUD��SXHGHQ�VHUXQD�KHUUDPLHQWD�PX\�~WLO� SDUD� REWHQHU� OD� ELRPDVD�HVSHUDGD�HQ�XQD� SODQWDFLyQ� GHFKRSR� �3RSXOXV� [� HXUDPHULFDQD 'RGH�� FORQ� ,������� VL� DGHPiV� FRQRFHPRV� ODGHQVLGDG��FRPR�OD�GHVFULWD�HQ�OD�SUHVHQWH�FRPXQLFDFLyQ��/RV�PRGHORV�GH�UHJUHVLyQDQDOL]DGRV� VH� FRQVLGHUDQ� ~WLOHV� \� SXHGHQ� VHU� H[WUDSRODGRV� �PRGLILFDGRVFRQYHQLHQWHPHQWH��D�RWUDV�ORFDOLGDGHV�
��� (Q� FRPSDUDFLyQ� FRQ� HO� FDUGR� �&\QDUD� FDUGXQFXOXV /��� HO� FKRSR� ,������ SUHVHQWDSURGXFWLYLGDGHV� �WRQHODGDV� GH�PDWHULD� VHFD� SRU� KHFWiUHD�� VLPLODUHV� R� PD\RUHV�� 6LQHPEDUJR��HO�FKRSR�,�����QHFHVLWD�ULHJR��OR�TXH�OLPLWD�\�HQFDUHFH�PXFKR�VX�HPSOHR�
���/RV�FXOWLYRV�HQHUJpWLFRV�GH�FKRSR�,�����SUHVHQWDQ�DVSHFWRV�PX\�YHQWDMRVRV�GHVGHHO�SXQWR�GH�YLVWD�GH�FDSWDFLyQ�GH�&2��
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)(51È1'(=� *21=È/(=� -�� ������ 3RVLELOLGDGHV� GH� SURGXFFLyQ� GH� ELRPDVD� HQ(VSDxD�PHGLDQWH�HO�FDUGR��&\QDUD�FDUGXQFXOXV /���HQ�-RUQDGDV�VREUH� OD�ELRPDVD�HQ
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,'$(��������3ODQ�GH�)RPHQWR�GH� ODV�(QHUJtDV�5HQRYDEOHV�GH�(VSDxD��0LQLVWHULR�GH&LHQFLD�\�7HFQRORJtD���,'$(��0DGULG�
/$%5(&48(� 0�� 7(2'25(6&8� 7�,�� $1'� '$,*/(� 6�� ������(IHFWV� RI� ZDVWHZDWHUVOXGJH�RQ�JURZWK�DQG�KHDY\�PHWDO�ELRDFFXPXODWLRQ�RI� WZR�VDOL[�VSHFLHV��$�ELRORJLFDOSXULILFDWLRQ�V\VWHP��3ODQW�DQG�6RLO����������
/$%5(&48(�0���7(2'25(6&8�7�,��$1'�'$,*/(�6��������(DUO\�SHUIRPDQFH�DQGQXWULWLRQ�RI�WZR�ZLOORZ�LQ�VKRUW�URWDWLRQ�LQWHQVLYH�FXOWXUH�IHUWLOL]HG�ZLWK�ZDVWHZDWHU�VOXGJHDQG�LPSDFW�LQ�VRLO�FKDUDFWHULVWLFV��-RXUQ��)RU��5HV����������������
0$5&26�)��������%LRRFRPEXVWLEOHV�VyOLGRV�GH�RULJHQ�IRUHVWDO��$VRFLDFLyQ�(VSDxRODGH�1RUPDOL]DFLyQ�\�&HUWLILFDFLyQ��$(125���0DGULG�
35,(72�52'5Ë*8(=�$���+(51$1'2�3(57,(55$�$��������7DULIDV�GH�FXELFDFLyQ�HLQYHQWDULR�SRU�RUGHQDGRU��(�7�6�,�GH�0RQWHV��)XQGDFLyQ�&RQGH�GHO�9DOOH�GH�6DOD]DU�0DGULG�
58('$�-���&8(9$6�<��<�*$5&Ë$�-,0e1(=�&��������&XOWLYR�GH�FKRSRV�HQ�&DVWLOOD�\/HyQ��-XQWD�GH�&DVWLOOD�\�/HyQ��&RQVHM��GH�0HGLR�$PELHQWH�\�2UGHQDFLyQ�GHO�7HUULWRULR�9DOODGROLG�
58('$�-��������/D�PDGHUD�GH� FKRSR� \� VXV�DSOLFDFLRQHV�� -XQWD� GH�&DVWLOOD� \� /HyQ�9DOODGROLG�
6$1�0,*8(/�$<$1=�$�� <�02172<$�-�0�� ������5HVXOWDGR�GH� ORV� FLQFR� SULPHURVDxRV� GH� SURGXFFLyQ� GH� WDOODUHV� GH� FKRSR� HQ� URWDFLyQ� FRUWD� ����� DxRV�� HQ� $UDQMXH]�,1,$��0DGULG�
6$1�0,*8(/�$<$1=�$��� 6$1�0,*8(/�$<$1=� -�� <� <$*h(�6�� ������ 7DOODUHV� GHFKRSR�D�WXUQR�FRUWR������6HVLyQ�GH�OD�&RP��,QW��GHO�iODPR��=DUDJR]D��������VHSWLHPEUH������
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7DEOD� ���3URGXFFLyQ�SUHYLVWD�RULHQWDWLYRV� HQ� ����� VHJ~Q�RULJHQGH�OD�ELRPDVD��,'$(��������3URGXFFLyQ 7HS��� �5HVLGXRV�IRUHVWDOHV ������� ����5HVLGXRV�DJUtFRODV�OHxRVRV ������� ����5HVLGXRV�DJUtFRODV�KHUEiFHRV ������� �����5HVLGXRV� LQGXVWULDV� IRUHVWDOHV� \DJUtFRODV ������� ����
&XOWLYRV�HQHUJpWLFRV ��������� �����727$/ ��������� ���������7HS� �7RQHODGD�HTXLYDOHQWH�GH�SHWUyOHR� �������� FDO

7DEOD����3URGXFFLyQ�GH�&\QDUD�FDUGXQFXOXV HQ�GLIHUHQWHV�FDPSDxDV�\�ORFDOLGDGHV��)HUQiQGH]������� &$03$f$�������� &$03$f$��������/2&$/,=$&,Ï1'(�/26&8/7,926 /OXYLD���PP 0HGLDW�KD 0i[LPDW�KD /OXYLD���PP 0HGLDW�KD 0i[LPDW�KD0DGULG��(VSDxD� ��� ��� ��� ��� ���� ����7RORXVH�)UDQFLD� ��� ��� ��� ��� ���� ����7HEDV��*UHFLD� ��� ���� ���� ��� ���� ����)RUO\��,WDOLD� ��� ���� ���� ��� ���� ����&HUGHxD��,WDOLD� ��� ���� ���� ��� ���� �����3ROLFRUR��,WDOLD� ��� ��� ��� ��� ���� ����6LFLOLD��,WDOLD� ��� ���� ��� ��� ���� ���/LVERD��3RUWXJ�� ��� ��� ��� ���� ��� ���0(',$�*/2%$/ ��� ���� ���� ��� ���� ����0(',$5HSUHVHQWDWLYD ��� ���� ���� ��� ���� ����
���5HVXOWDGRV�SRFR�UHSUHVHQWDWLYRV�SRU�GLYHUVDV�FDXVDV����3OXYLRPHWUtD�GH�DJRVWR�D�MXOLR�GHO�DxR�VLJXLHQWH�
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