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5HVXPHQ
6H�HVWXGLy�OD�SURGXFFLyQ�GH�IRUUDMH��OD�SURWHtQD�EUXWD�\�OD�GLJHVWLELOLGDG��LQ�YLWUR��GH�XQ�

SDMRQDO�GH 6SDUWLQD�DUJHQWLQHQVLV�OXHJR�GH�WUHV�pSRFDV�GH�TXHPD��HQ�MXOLR�\�RFWXEUH�GH������\�
MXQLR�GH��������(Q�FDGD�pSRFD�VH�DQDOL]DURQ�ORV�HIHFWRV�VREUH�OD�SURGXFFLyQ�\�OD�FDOLGDG�GH�
IRUUDMH��GH�OD�IUHFXHQFLD�\�Q~PHUR�GH�FRUWHV��ODV�WHPSHUDWXUDV��ODV�SUHFLSLWDFLRQHV�\�HO�QLYHO�GH�
DJXD�VXSHUILFLDO���/D�SURGXFFLyQ�YDULy�HQWUH�����\������NJ�PV�KD�GtD��OD�SURWHtQD�EUXWD�HQWUH�����\�
������\�OD�GLJHVWLELOLGDG�HQWUH����\�������/D�SURGXFFLyQ�GH�IRUUDMH�IXH�DIHFWDGD�SRVLWLYDPHQWH�
SRU�ODV�WHPSHUDWXUDV�\�QHJDWLYDPHQWH�SRU�OD�IUHFXHQFLD�H�LQWHQVLGDG�GH�FRUWHV���(O�DJXD�VXSHUILFLDO�
DIHFWy�HO�FUHFLPLHQWR�FXDQGR�VXSHUy�XQ�QLYHO�FUtWLFR���(Q�HO�WLHPSR�TXH�GXUy�HO�HQVD\R�QR�VH�
GHWHFWy�HIHFWR�GH�ODV�SUHFLSLWDFLRQHV�VREUH�OD�SURGXFFLyQ���/D�GLJHVWLELOLGDG�\�OD�SURWHtQD�IXHURQ�
DIHFWDGDV�QHJDWLYDPHQWH�SRU�ODV�WHPSHUDWXUDV��HO�Q~PHUR�GH�FRUWHV�\�OD�DOWXUD�GHO�UDVWURMR���&RQ�HO�
GLVHxR�\�ODV�IHFKDV�GH�TXHPD�XWLOL]DGDV�QR�IXH�SRVLEOH�DQDOL]DU�HO�HIHFWR�LQGLYLGXDO�GH�HVWDV�
YDULDEOHV����6H�REWXYR�XQD�IXQFLyQ�GH�OD�UHODFLyQ�HQWUH�DOWXUD�GHO�UHEURWH�\�GLVSRQLELOLGDG�GH�
IRUUDMH��OD�PLVPD SRGUtD�VHU�GH�XWLOLGDG�SDUD�HVWLPDU�UiSLGDPHQWH�OD�GLVSRQLELOLGDG�GH�IRUUDMH�

6XPPDU\
)RUDJH�SURGXFWLRQ��FUXGH�SURWHLQ�DQG��LQ�YLWUR��GLJHVWLELOLW\�ZHUH�HYDOXDWHG�LQ�D��SDMDFKX]DO��

RI�6SDUWLQD�DUJHQWLQHQVLV DIWHU�EXUQLQJV��LQ�-XO\�DQG�2FWREHU�RI������DQG -XQH��������7KH�HIIHFWV�
RI�FOLSSLQJ�IUHTXHQF\��QXPEHUV�RI�FOLSSLQJV��WHPSHUDWXUH��SUHFLSLWDWLRQ��DQG�DERYH�JURXQG�ZDWHU�
WDEOH�RQ�WKH�IRUDJH�SURGXFWLRQ�DQG�TXDOLW\�ZHUH�DQDO\]HG���)RUDJH�SURGXFWLRQ�ZDV�EHWZHHQ�����
DQG������NJ�GP�KD�GD\��NJ�RI�GU\�PDWWHU�SHU�KHFWDUH�DQG�SHU�GD\���FUXGH�SURWHLQ�ZDV�EHWZHHQ�����
DQG�������DQG�GLJHVWLELOLW\�ZDV�EHWZHHQ����DQG�������3URGXFWLRQ�ZDV�SRVLWLYHO\�FRUUHODWHG�ZLWK�
WHPSHUDWXUH�DQG�QHJDWLYHO\�ZLWK�FOLSSLQJ�IUHTXHQF\�DQG�FOLSSLQJ�LQWHQVLW\��:KHQ�D�FULWLFDO�OHYHO�
RI�DERYHJURXQG�ZDWHU�WDEOH�ZDV�UHDFKHG�WKH�JURZWK�ZDV�DIIHFWHG���'XULQJ�WKH�SHULRG�RI�
HYDOXDWLRQ�WKH�SUHFLSLWDWLRQ�KDG�VKRZQ�QR�FRUUHODWLRQ�ZLWK�IRUDJH�SURGXFWLRQ���7HPSHUDWXUH��
QXPEHU�RI�FOLSSLQJV�DQG�KHLJKW�RI�FOLSSLQJ�VKRZQ�QHJDWLYH�HIIHFWV�RQ�SURWHLQ�DQG�GLJHVWLELOLW\���
7KHVH�HIIHFWV�ZHUH�FRQIRXQGHG�EHFDXVH�RI�WKH�GHVLJQ�XWLOL]HG����$�UHJUHVVLRQ�IXQFWLRQ�EHWZHHQ�
OHDI�KHLJKW�DQG�IRUDJH�VWDQGLQJ�FURS�ZDV�REWDLQHG�

,QWURGXFFLyQ
/RV�%DMRV�6XEPHULGLRQDOHV�RFXSDQ�HQ�HO�FHQWUR�QRUWH�GH�OD�SURYLQFLD�GH�6DQWD�)H�XQD�

VXSHUILFLH�GH�����PLOORQHV�GH�KHFWiUHDV���$SUR[LPDGDPHQWH�HO�����HVWi�FXELHUWD�SRU�
�SDMDFKX]DOHV��R�SDMRQDOHV�GH 6SDUWLQD�DUJHQWLQHQVLV���%LVVLR���������(VWD�VXSHUILFLH�DFWXDOPHQWH�
QR�HV�XWLOL]DGD�HQ�VX�WRWDOLGDG��XQ�iUHD�LPSRUWDQWH�VH�HQFXHQWUD�D~Q�VLQ�DODPEUDU�\�VH�OD�XWLOL]D�HQ�
IRUPD�RFDVLRQDO���/DV�SULQFLSDOHV�H[SORWDFLRQHV�HVWiQ�XELFDGDV�VREUH�ODV�UXWDV��\�VH�GHGLFDQ�D�OD�
FUtD�GHO�JDQDGR�ERYLQR�HQ�IRUPD�H[WHQVLYD��/DJRV�������

(O��SDMDFKX]DO��VH�FDUDFWHUL]D�SRU�XQD�HOHYDGD�FREHUWXUD�GH�6SDUWLQD�DUJHQWLQHQVLV \�UHGXFLGD�
SUHVHQFLD�GH�HVSHFLHV�DFRPSDxDQWHV���6H�ORV�SXHGH�FODVLILFDU�HQ�GRV�WLSRV�GH�DFXHUGR�DO�YLJRU�GH�
6SDUWLQD�DUJHQWLQHQVLV��ORV�PiV�YLJRURVRV�VRQ�ORV�TXH�WLHQHQ�SODQWDV�PiV�JUDQGHV�\�HQ�PHQRU�
GHQVLGDG�TXH�ORV�PHQRV�YLJRURVRV��HVWRV�DGHPiV�GH�WHQHU�SODQWDV�PiV�FKLFDV�JHQHUDOPHQWH�WLHQHQ�
VDOHV�HQ�OD�VXSHUILFLH�GHO�VXHOR���7DPELpQ�VH�ORV�SXHGH�FODVLILFDU�HQ�IXQFLyQ�GH�ODV�HVSHFLHV�
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DFRPSDxDQWHV��/HZLV�\�3LUH�������R�GH�DFXHUGR�D�OD�SRVLFLyQ�HQ�HO�UHOLHYH��%LVVLR�\�%DWLVWD�
�������OR�TXH�D�VX�YH]��DIHFWD�ODV�HVSHFLHV�DFRPSDxDQWHV�

(O�DPELHQWH�HQ�HO�FXDO�VH�GHVDUUROOD�HO�SDMDFKX]DO�HVWD�FDUDFWHUL]DGR�SRU�LQXQGDFLRQHV�
SHULyGLFDV�TXH�VH�DOWHUQDQ�FRQ�VHTXtDV��FX\RV�HIHFWRV�VRQ�DJUDYDGRV�SRU�HO�DOWR�FRQWHQLGR�GH�VDOHV�
HQ�HO�VXHOR��*ROODQ�\�/DFKDJD������\�/DJRV���������/RV�VXHORV�GH�HVWH�DPELHQWH�IXHURQ�
FODVLILFDGRV�FRPR�FRPSOHMRV�GH�QDWUDFXROHV�\�QDWUDFXDOIHV��(VSLQR�HW�DO���������

(O�XVR�DFWXDO�GHO�SDMDFKX]DO�VH�EDVD�HQ�HO�DSURYHFKDPLHQWR�GHO�UHEURWH�WLHUQR�OXHJR�GH�OD�
TXHPD���8QD�SUiFWLFD�XWLOL]DGD�HQ�DOJXQRV�HVWDEOHFLPLHQWRV�GH�ORV�%DMRV�6XEPHULGLRQDOHV�HV�HO�
�PDQFKRQHDGR��R��TXHPDGR�RYHUR���TXH�FRQVLVWH�HQ�TXHPDU�GRQGH�\�FXDQGR�VH�SXHGD�\�KDJD�
IDOWD�IRUUDMH���(O�IXHJR�UHFRUUH�DOJXQRV�PHWURV�KDVWD�GHWHQHUVH�HQ�DOJ~Q�FRUWDIXHJR�R�PDQFKyQ�
TXHPDGR�DQWHULRUPHQWH��GHOLPLWDQGR�GH�HVWD�PDQHUD�HO�QXHYR�PDQFKyQ���2WUDV�WpFQLFDV�XWLOL]DGDV�
VRQ�HO�TXHPDGR�GH�iUHDV�PiV�JUDQGHV�R�WRWDO���7RGDV�HVWDV�WpFQLFDV�WLHQHQ�OD�YHQWDMD�GH�VX�
VLPSOLFLGDG�\�EDMR�FRVWR��VLQ�HPEDUJR�HO�PDQHMR�TXH�VH�KDFH�GHO�SDVWRUHR�HQ�PXFKDV�RFDVLRQHV�
QR�HV�HO�DGHFXDGR���1R�KD\�FRQWURO�VREUH�OD�VXSHUILFLH�TXHPDGD��R�VREUH�OD�FDQWLGDG�GH�IRUUDMH�TXH�
VH�SURGXFLUi�OXHJR�GH�OD�TXHPD���3RU�HOOR�HV�FRP~Q�YHU��HQ�XQ�H[WUHPR�VXSHUILFLHV�TXHPDGDV�QR�
DSURYHFKDGDV�\�HQ�HO�RWUR�VXSHUILFLHV�TXHPDGDV�VREUHSDVWRUHDGDV�\�VDOLQL]DGDV���8Q�DYDQFH�HQ�OD�
XWLOL]DFLyQ�GH�OD�TXHPD�VHUtD�OD�FRQVWUXFFLyQ�GH�FRUWDIXHJRV�SDUD�SRVLELOLWDU�HO�TXHPDGR�GH�OD�
VXSHUILFLH�DGHFXDGD�D�ORV�UHTXHULPLHQWRV�GH�IRUUDMH���3DUD�HOOR�HV�QHFHVDULR�FRQRFHU��QR�VRODPHQWH�
OD�SURGXFFLyQ�GH 6SDUWLQD�DUJHQWLQHQVLV� VLQR�WDPELpQ�ORV�IDFWRUHV�GH�LQFLGHQ�VREUH�OD�PLVPD�

(O�IXHJR�FRPR�HOHPHQWR�GH�PDQHMR�GHO��SDMDFKX]DO��IXH�HVWXGLDGR�SRU�2HILQJHU�\�6FLIUHV�
�������\�0F$WWH�HW�DO�����������(VWRV�REVHUYDURQ�TXH�OXHJR�GH�OD�TXHPD�QR�VROR�DXPHQWy�OD�
XWLOL]DFLyQ��VLQR�TXH�WDPELpQ�DXPHQWy�OD�SURGXFFLyQ��DXQTXH�HVWR�GHSHQGLy�GH�OD�pSRFD�GH�
TXHPD���'H�DFXHUGR�D�2HILQJHU�\�6FLIUHV���������OXHJR�GH�OD�TXHPD�DXPHQWy�OD�XWLOL]DFLyQ�
UHODWLYD�GH�6SDUWLQD�DUJHQWLQHQVLV�GXUDQWH�HO�LQYLHUQR�\�D�SULQFLSLRV�GH�SULPDYHUD�� SDUD�GLVPLQXLU�
HQ�SOHQD�SULPDYHUD��FXDQGR�RWUDV�HVSHFLHV�GH�PD\RU�SUHIHUHQFLD�FRPLHQ]DQ�D�SURGXFLU�WHMLGRV�
QXHYRV���/D�SUHIHUHQFLD�GH�ODV�HVSHFLHV�HV�UHODWLYD��SRU�OR�WDQWR�OD�XWLOL]DFLyQ�GH�XQD�HVSHFLH�
GHSHQGH�GH�ODV�DFRPSDxDQWHV��GH�OD�UHODFLyQ�GH�VXSHUILFLH�GH�VLWLRV�GH�XQ�PLVPR�SRWUHUR��GH�OD�
FDUJD�DQLPDO��GH�OD�SUHVLyQ�GH�SDVWRUHR��HWF�

(Q�ORV�%DMRV�6XEPHULGLRQDOHV�QR�VH�KDEtDQ�UHDOL]DGR�HVWXGLRV�GH�OD�UHDFFLyQ�GHO�SDVWL]DO�OXHJR�
GH�OD�TXHPD��HV�SRU�HOOR�TXH�VH�ILMy�FRPR�REMHWLYR�GH�HVWH�WUDEDMR��HO�HVWXGLR�GH�OD�SURGXFFLyQ�\�
FDOLGDG�GH�6SDUWLQD�DUJHQWLQHQVLV OXHJR�GH�TXHPDGD��FRPR�DVt�WDPELpQ�OD�UHODFLyQ�GH�DOJXQDV�
YDULDEOHV�DPELHQWDOHV�FRQ�OD�SURGXFFLyQ�\�FDOLGDG��\�SRU�~OWLPR�ODV�UHODFLRQHV�HQWUH�ODV�GLIHUHQWHV�
YDULDEOHV��SURGXFFLyQ�\�FDOLGDG�HQWUH�Vt�

0DWHULDOHV�\�0pWRGRV
(O�WUDEDMR�VH�UHDOL]y�HQ�HO�HVWDEOHFLPLHQWR��/RV�&KDUDERQHV��XELFDGR�HQ�)RUWtQ�&KLOFDV��

SURYLQFLD�GH�6DQWD�)H��5HS~EOLFD�$UJHQWLQD���(O��SDMDFKX]DO��HQ�HO�TXH�VH�UHDOL]y�HO�HQVD\R�
RFXSDED�XQD�SRVLFLyQ�PHGLDQD�D�EDMD�HQ�HO�UHOLHYH� (Q�HO�PRPHQWR�GH�FRPHQ]DU�HO�WUDEDMR�HVWDED�
FRPSXHVWR�SULQFLSDOPHQWH�GH�6SDUWLQD�DUJHQWLQHQVLV FRQ�XQD�FREHUWXUD�FHUFDQD�DO������\�FRQ�
HVFDVD�SUHVHQFLD�GH�HVSHFLHV�DFRPSDxDQWHV�FRPR�(ULQJLXP��HEUDFWHDWXP� &\SHUXV�FRULPERVXV��
6HWDULD�JHQLFXODWD \�0LNDQLD�PLFUDQWKD���/DV�SODQWDV�GH 6SDUWLQD�DUJHQWLQHQVLV HUDQ�SRFR�
YLJRURVDV�\�FRQ�HOHYDGD�GHQVLGDG���/RV�WUDEDMRV�VH�UHDOL]DURQ�HQ�XQD�FODXVXUD�SDUD�HYLWDU�OD�
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XWLOL]DFLyQ�GHO�IRUUDMH�SRU�ORV�DQLPDOHV�GRPpVWLFRV���/DV�HYDOXDFLRQHV�VH�UHDOL]DURQ�HQWUH�MXOLR�GH�
������\�PDU]R�GH�������HQ�TXH�VH�GLR�SRU�ILQDOL]DGR�HO�WUDEDMR�SRUTXH�XQD�LQXQGDFLyQ�SURORQJDGD�
\�GH�PiV�GH����FP�GH�QLYHO�GH�DJXD�GHVFRPSXVR�ODV�SODQWDV�GH�ODV�SDUFHODV�TXH�VH�HVWDEDQ�
HYDOXDQGR�

6H�UHDOL]DURQ�WUHV�TXHPDV��-XOLR�\�2FWXEUH�GH�������VLQ�DJXD�HQ VXSHUILFLH�\�-XQLR�GH��������
FRQ�DJXD�HQ�VXSHUILFLH���(Q�HVWD�~OWLPD�TXHPD�VH�REWXYR�XQ�UDVWURMR�GHVSDUHMR�\�DOWR�TXH�IXH�
HPSDUHMDGR�FRQ�WLMHUD���7RGDV�ODV�TXHPDV�VH�UHDOL]DURQ�D�IDYRU�GHO�YLHQWR�

(Q�HO�PRPHQWR�GH�ODV�TXHPDV�OD�ILWRPDVD�DpUHD�HUD�GH������ �����\������NJ�PV�KD�\�OD�
FREHUWXUD�EDVDO�HUD�GH��������\������SDUD�ODV�TXHPDV�GH�-XOLR�\�2FWXEUH�GH������\�-XQLR�GH������
UHVSHFWLYDPHQWH�

(Q�ODV�TXHPDV�GH�-XOLR�\�2FWXEUH�GH������VH�HYDOXDURQ�WUHV�IUHFXHQFLDV�GH�FRUWH�
�� &XDQGR�HO�UHEURWH�DOFDQ]y�XQ�ODUJR�GH�HQWUH����\����FP�
�� &DGD���FRUWHV�GH�OD�IUHFXHQFLD�XQR�
�� &DGD�WUHV�FRUWHV�GH�OD�IUHFXHQFLD�XQR�

/D�TXHPD�GH�-XQLR�GH������VH�FRUWy�FXDQGR�HO�UHEURWH�DOFDQ]y�XQ�ODUJR�GH����D����FP��\�QR�
IXH�HYDOXDGD�OD�IUHFXHQFLD�WUHV���(Q�FDGD�IUHFXHQFLD�VH�XWLOL]DURQ���UHSHWLFLRQHV��FDGD�XQD�GH�XQ�
PHWUR�FXDGUDGR�\�GH�IRUPD�UHFWDQJXODU���(O�FRUWH�VH�UHDOL]y�FRQ�WLMHUD��GHMiQGRVH�XQ�UDVWURMR�GH�
DSUR[LPDGDPHQWH���D����FP�HQ�ODV�TXHPDV�GH�-XOLR�\�2FWXEUH�GH������\�GH����D����FP�HQ�OD�
TXHPD�GH�-XQLR�GH�������(O�PDWHULDO�FRUWDGR�IXH�VHFDGR�HQ�XQD�HVWXID�D�����&��KDVWD�SHVR�
FRQVWDQWH�\�OXHJR�SHVDGR���/D�SURGXFFLyQ�VH�H[SUHVy�HQ�NLORJUDPRV�GH�PDWHULD�VHFD�SRU�KHFWiUHD�
\�SRU�GtD��NJ�PV�KD�GtD���/XHJR�GH�SHVDGR�VH�PH]FOy�HO�PDWHULDO�GH�ODV�VLHWH�UHSHWLFLRQHV�GH�FDGD�
WUDWDPLHQWR \�VH�WRPy�XQD�PXHVWUD�SDUD�DQDOL]DU�OD�GLJHVWLELOLGDG��LQ�YLWUR���7LOOH\�\�7HUU\�������
\�OD�SURWHtQD�EUXWD��1����������$PERV�UHVXOWDGRV�VH�H[SUHVDURQ�HQ�SRUFHQWDMH�VREUH�OD�PDWHULD�
VHFD�

&RPR�GDWRV�FRPSOHPHQWDULRV�VH�UHJLVWUDURQ�OD�KXPHGDG�GHO�VXHOR R�HO�QLYHO�GHO�DJXD�
VXSHUILFLDO�\�OD�DOWXUD�GH�FDGD�WUDWDPLHQWR�DQWHV�GHO�FRUWH�

$QiOLVLV�HVWDGtVWLFR
6H�DQDOL]DURQ�ODV�YDULDEOHV�SURGXFFLyQ��GLJHVWLELOLGDG�\�SURWHtQD�SRU�VHSDUDGR���'HQWUR�GH�FDGD�

IHFKD�GH�TXHPD�VH�FRPSDUDURQ�ODV�GLVWLQWDV�IUHFXHQFLDV�GH�FRUWH��HQ�XQ�GLVHxR�GH�EORTXHV�DO�D]DU�
�6WHHO�\�7RUU\���������&DGD�WUHV�FRUWHV�GH�OD�IUHFXHQFLD�XQR�VH�FRQVLGHUy�XQ�EORTXH���&XDQGR�VH�
DQDOL]y�SURGXFFLyQ��ODV�UHSHWLFLRQHV�GHQWUR�GH�FDGD�IHFKD�VH�WRPDURQ�FRPR�VXE�PXHVWUDV��
&XDQGR�VH�DQDOL]DURQ�SURWHtQD�EUXWD�\�GLJHVWLELOLGDG�VH�FRQWy�FRQ�XQD�PXHVWUD�SRU�FDGD�
UHSHWLFLyQ���/DV�PHGLDV�HQ�WRGRV�ORV�FDVRV�VH�VHSDUDURQ�FRQ�7XNH\�DO����

/D�UHODFLyQ�HQWUH�ODV�YDULDEOHV�SURGXFFLyQ��SURWHtQD��GLJHVWLELOLGDG��Q~PHUR�GH�FRUWHV��WLHPSR�
GHVGH�OD�TXHPD�\�DOWXUD�GH�OD�SODQWD���IXH�HVWXGLDGD�PHGLDQWH�DQiOLVLV�GH�UHJUHVLyQ���NOHLQEDXP�(W�
DO��������

/D�FXUYD�GH�SURGXFFLyQ�PHQVXDO�VH�FDOFXOy�VREUH�OD�EDVH�GHO�SURPHGLR�GH�ODV�WUHV�IHFKDV�GH�
TXHPD�\�WRGDV�ODV�IUHFXHQFLDV�GH�FRUWH���3DUD�FDOFXODU�OD�SURGXFFLyQ�GH�ORV�PHVHV�HQ�ORV�TXH�XQD�
IHFKD�GH�TXHPD�QR�IXH�HYDOXDGD��VH�XWLOL]y�FRPR�EDVH�OD�SURGXFFLyQ�GH�ODV�RWUDV�TXHPDV���&RQ�OD�
FXUYD�GH�SURGXFFLyQ�REWHQLGD�\�ODV�WHPSHUDWXUDV�PHGLDV�RFXUULGDV�GXUDQWH�HO�SHUtRGR�GH�
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HYDOXDFLyQ��VH�FDOFXOy�XQD�IXQFLyQ�OLQHDO��FRQ�OD�TXH�OXHJR�VH�HVWLPy�OD�SURGXFFLyQ�VREUH�OD�EDVH�
GH�ODV�WHPSHUDWXUDV�PHQVXDOHV�SURPHGLR�

/RV�GDWRV�SHUGLGRV�VH�FDOFXODURQ�SRU�DQiOLVLV�GH�UHJUHVLyQ��.OHLQEDXP�HW�DO��������

5HVXOWDGRV�\�'LVFXVLyQ

3URGXFFLyQ�GH�IRUUDMH

/D�SURGXFFLyQ�GH�IRUUDMH�SRU�KHFWiUHD�\�SRU�GtD�SDUD�ODV�WUHV�IHFKDV�GH�FRUWH�\�WRGDV�ODV�
IUHFXHQFLDV��VH�PXHVWUDQ�HQ�ORV�JUiILFRV������\���

*UiILFR�����&XUYDV�GH�SURGXFFLyQ�GH�ODV�WUHV�IUHFXHQFLDV�GH�OD�TXHPD�GH�-XOLR�GH������

/D�IUHFXHQFLD�WUHV�IXH�OD�GH�PD\RU�UHQGLPLHQWR�HQ�ODV�GRV�TXHPDV�HQ�TXH�VH�HYDOXy���(VWR�VH�
H[SOLFD�SRU�HO�PD\RU�tQGLFH�GH�iUHD�IROLDU��PHQRU�VWUHVV�SURGXFLGR�SRU�ORV�FRUWHV�\�PHQRU�
LQFLGHQFLD�GH�IDFWRUHV�DGYHUVRV���(VWDV�YDULDEOHV�WDPELpQ�H[SOLFDUtDQ�OD�PD\RU�SURGXFFLyQ�GH�OD�
IUHFXHQFLD�GRV�FRPSDUDGD�FRQ�OD�XQR��HQ�OD�TXHPD�GH�-XOLR�GH��������/D�GLIHUHQFLD�QR�
VLJQLILFDWLYD�

�

�

��

��

��

��

$JR 6HS 2FW 1RY 'LF (QH )HE 0DU 0D\ -XQ

NJ
�P
V�K

D�G
tD

)UHFXHQFLD��������NJ�PV�KD�GtD�
)UHFXHQFLD��������NJ�PV�KD�GtD�
)UHFXHQLFD���������NJ�PV�KD�GtD�

Sitio Argentino de Producción Animal

5 de 16



�

*UiILFR�����&XUYDV�GH�SURGXFFLyQ�GH�ODV�WUHV�IUHFXHQFLDV�GH�OD�TXHPD�GH�2FWXEUH�GH�������

*UiILFR��� &XUYDV�GH�SURGXFFLyQ�GH�ODV�WUHV�IUHFXHQFLDV�GH�FRUWH�GH�OD�TXHPD�GH�MXQLR�GH������

HQWUH�OD�IUHFXHQFLD�XQR�\�GRV�GH�OD�TXHPD�GH�-XQLR�GH�������SRVLEOHPHQWH�VH�GHELy�D�TXH�HO�
UDVWURMR�IXH�PiV�DOWR�\�ORV�FRUWHV�PHQRV�IUHFXHQWHV��OR�TXH�HPSDUHMy�ODV�SRVLEOHV�GLIHUHQFLDV�
GHULYDGDV�GH�OD�IUHFXHQFLD�GH�FRUWH���1R�VH�SXHGH�H[SOLFDU�OD�GLIHUHQFLD�QR�VLJQLILFDWLYD�HQWUH�ODV�
IUHFXHQFLDV�XQR�\�GRV�GH�OD�TXHPD�GH�RFWXEUH�GH��������(O�VWUHVV�SURGXFLGR�SRU�OD�TXHPD�SRGUtD�
KDEHU�UHGXFLGR�OD�SURGXFFLyQ�GHO�SULPHU�FRUWH��ORV�VLJXLHQWHV�FRUWHV�QR�SDUHFHQ�KDEHU�WHQLGR�
HIHFWR�VREUH�OD�SURGXFFLyQ�GH�IRUUDMH���1R�VH�HQFRQWUy�FRUUHODFLyQ�VLJQLILFDWLYD�HQWUH�HO�Q~PHUR�
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GH�FRUWHV�\�OD�SURGXFFLyQ��HQ�ODV�TXHPDV�GH�-XOLR�\�2FWXEUH�GH�������SHUR�Vt�HQ�OD�TXHPD�GH�-XQLR�
GH��������1XHVWUD�KLSyWHVLV�HV�TXH�HVWD�FRUUHODFLyQ�VH�GHEH SULQFLSDOPHQWH�D�OD�UHODFLyQ�
WHPSHUDWXUD�SURGXFFLyQ�\�QR�DO�Q~PHUR�GH�FRUWHV��DXQTXH�FRQ�HO�GLVHxR�XWLOL]DGR�QR�VH�SXHGHQ�
VHSDUDU�ORV�HIHFWRV�GH�ODV�WHPSHUDWXUDV�\�HO�Q~PHUR�GH�FRUWHV�VREUH�OD�SURGXFFLyQ���6L�VH�DFHSWD�
TXH�OD�SURGXFFLyQ�QR�IXH�DIHFWDGD�SRU�HO�Q~PHUR�GH�FRUWHV��VLJQLILFDUtD�TXH�QR�KDEUtD�SpUGLGD�GH�
YLJRU�GHULYDGD�GH�ORV�VXFHVLYRV�FRUWHV��(VWD�FDUDFWHUtVWLFD�SXHGH�GHEHUVH�D�TXH�OD�SODQWD�WHQJD�XQD�
JUDQ�FDQWLGDG�GH�UHVHUYDV�\�XWLOLFH�OD�PLVPD�FDQWLGDG�HQ�FDGD�UHEURWH��OXHJR�GH�FDGD�FRUWH��R�D
TXH�HO�XVR�GH�UHVHUYDV�SDUD�HO�UHEURWH�HVWp�UHGXFLGR�D�XQ�FRUWR�SHUtRGR�OXHJR�GHO�FRUWH��SDUD�OXHJR�
UHOOHQDU�UiSLGDPHQWH�VXV�GHSyVLWRV���(Q�HVWH�FDVR�HO�UHEURWH�GHSHQGHUtD�FDVL�H[FOXVLYDPHQWH�GH�ORV�
SURGXFWRV�GH�OD�IRWRVtQWHVLV��&DOGZHOO�HW�DO�������\�'HWOLQJ���������(V�SRVLEOH�LQFOXVLYH�XQ�
LQFUHPHQWR�GH�OD�DFWLYLGDG�IRWRVLQWpWLFD�HQ�UHVSXHVWD�D�OD�GHIROLDFLyQ��3DLQWHU�\�'HWOLQJ�������

/D�UHODFLyQ�WHPSHUDWXUD�SURGXFFLyQ�IXH�PiV�HVWUHFKD�FXDQGR�PiV�HVSDFLDGRV�IXHURQ�ORV�FRUWHV�
\�FXDQGR�PiV�DOWR�IXH�HO�UDVWURMR���&RQ�UDVWURMRV�EDMRV�\�FRUWHV�PiV�IUHFXHQWHV�KXER�RWURV�IDFWRUHV�
TXH�FREUDURQ�PD\RU�LPSRUWDQFLD�\�SXGLHURQ�GHWHQHU�HO�FUHFLPLHQWR�GH�6SDUWLQD�DUJHQWLQHQVLV VH�
SRGUtDQ�PHQFLRQDU�HQWUH�RWURV�HO�H[FHVR�GH�DJXD�VXSHUILFLDO��DOWXUD�\�SHUPDQHQFLD��\�OD�HVFDVD�
VXSHUILFLH�IRWRVLQWHWL]DQWH���(Q�ODV�TXHPDV�GH�-XOLR�\�2FWXEUH�GH�������OD�UHODFLyQ�HQFRQWUDGD�
HQWUH�WHPSHUDWXUD�\�SURGXFFLyQ�IXH�OLQHDO��PLHQWUDV�TXH�HQ�OD�TXHPD�GH�MXQLR�GH������OD�UHODFLyQ�
IXH�H[SRQHQFLDO���(OOR�HVWXYR�UHODFLRQDGR��PiV�FRQ�OD�DOWXUD�\�IUHFXHQFLD�GH�FRUWH�TXH�FRQ�OD�
pSRFD�GH�TXHPD���$SDUHQWHPHQWH�OD�UHVSXHVWD�GHO�FUHFLPLHQWR�DO�DXPHQWR�GH�WHPSHUDWXUD�HV�
H[SRQHQFLDO��HQ�HO�UDQJR�GH�WHPSHUDWXUDV�HYDOXDGDV���VLQ�HPEDUJR�FXDQGR�VH�DXPHQWy�OD�
IUHFXHQFLD�H�LQWHQVLGDG�GH�ORV�FRUWHV�QR�VH�OH�SHUPLWLy�D�OD�SODQWD�H[SUHVDU�VX�SRWHQFLDO�GH�
UHQGLPLHQWR���(Q�OD�TXHPD�GH�-XQLR�GH������HO�UDVWURMR�IXH�PiV�DOWR�\�ORV�FRUWHV�PHQRV�IUHFXHQWHV�
TXH�HQ�ODV�RWUDV�TXHPDV��OR�TXH�SHUPLWLy�XQD�UiSLGD�UHFXSHUDFLyQ�GH�OD�SODQWD�OXHJR�GHO�FRUWH��
REWHQLpQGRVH�XQD�PD\RU�UHVSXHVWD�D�ODV�WHPSHUDWXUDV�\�PHQRUHV�OLPLWDFLRQHV�SURGXFLGDV�SRU�ORV�
FRUWHV�

(O�QLYHO�GH�DJXD�VXSHUILFLDO�WDPELpQ�DIHFWy�OD�SURGXFFLyQ��SHUR�HQ�IRUPD�GLIHUHQWH�TXH�OD�
WHPSHUDWXUD���([LVWH�XQ�QLYHO�GH�DJXD�FUtWLFR�SRU�HQFLPD�GHO�FXDO�OD�SODQWD�GHWLHQH�VX�FUHFLPLHQWR��
(VWH�QLYHO�GHSHQGH�GH�OD�DOWXUD�GHO�UDVWURMR���&RQ�DOWXUDV�GH�UDVWURMR�GH���D����FP��FRPR�HQ�ODV�
TXHPDV�GH�-XOLR�\�2FWXEUH�GH�������HO�QLYHO�FUtWLFR�IXH�GH����D����FP��FRQ�DOWXUDV�GH�UDVWURMR�GH�
���D����FP��FRPR�HQ�OD�TXHPD�GH�-XQLR�GH������HO�QLYHO�FUtWLFR�IXH�GH����D����FP���(V�GHFLU�OD�
SODQWD�GHWLHQH�VX�FUHFLPLHQWR�FXDQGR�HO�DJXD�VXSHUILFLDO�OD�FXEUH��VL�HVWD�VLWXDFLyQ�VH�PDQWLHQH�
SRU�XQ�SHUtRGR�SURORQJDGR��VH�OOHJD�D�GHVFRPSRQHU�OD�SDUWH�VXSHULRU�GH�OD�SODQWD���(VWR�RFXUULy�
GXUDQWH�OD�LQXQGDFLyQ�GH�0DU]R�GH������HQ�WRGDV�ODV�SDUFHODV�TXH�VH�HVWDEDQ�HYDOXDQGR���/DV�
SUHFLSLWDFLRQHV�R�HO�FRQWHQLGR�GH�KXPHGDG��GHO�VXHOR�QR�SDUHFHQ�KDEHU�WHQLGR�HIHFWR�VREUH�OD�
SURGXFFLyQ�GH�6SDUWLQD�DUJHQWLQHQVLV� HVWD�HVSHFLH�SDUHFHUtD�WHQHU�XQD�IXHQWH�GH�DJXD�DOWHUQDWLYD�
HQ�OD�QDSD�IUHiWLFD���1R�VH�HQFRQWUy�FRUUHODFLyQ�VLJQLILFDWLYD�HQ�QLQJXQD�IUHFXHQFLD�R�pSRFD�GH�
TXHPD�HQWUH�OD�SURGXFFLyQ�FRQ�ODV�SUHFLSLWDFLRQHV�R�HO�FRQWHQLGR�GH�KXPHGDG�GHO�VXHOR�

(Q�HO�JUiILFR���VH�PXHVWUD�OD�FXUYD�GH�SURGXFFLyQ�SURPHGLR�GH�WRGDV�ODV�IUHFXHQFLDV�GH�FRUWH�\�
IHFKDV�GH�TXHPD�\�OD�FXUYD�GH�SURGXFFLyQ�HVWLPDGD�FRQ�HVRV�PLVPRV�GDWRV�\�FRQ�ODV�
WHPSHUDWXUDV�PHGLDV�PHQVXDOHV�SURPHGLR���6H�REVHUYD�XQD�PDUFDGD�HVWDFLRQDOLGDG�HQ�OD�
SURGXFFLyQ���(O�PHV�GH�PHQRU�SURGXFFLyQ��-XOLR��DOFDQ]y�VRODPHQWH�HO������GHO�GH�PD\RU�
SURGXFFLyQ��)HEUHUR����/RV�GHVDMXVWHV�HQWUH�ODV�FXUYDV�UHDO�\�HVWLPDGD��VRQ�GHELGRV�SRVLEOHPHQWH�
D�H[FHVRV�GH�DJXD��DEULO�\�PD\R��R�D�HWDSDV�IHQROyJLFDV�GXUDQWH�ODV�FXDOHV�FDEUtD�HVSHUDU�XQD�
PHQRU�SURGXFFLyQ��1RYLHPEUH�'LFLHPEUH����(O�GHVDMXVWH�HQ�(QHUR�\�)HEUHUR�SRVLEOHPHQWH�VH�
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GHED�D�XQ�SUREOHPD�HQ�HO�PRGHOR�GH�UHJUHVLyQ�HOHJLGR�

*UiILFR�����&XUYD�GH�SURGXFFLyQ��UHDO���SURPHGLR�GH�WRGDV�ODV�TXHPDV�\�IUHFXHQFLDV�GH�FRUWH��\�FXUYD�GH�
SURGXFFLyQ�HVWLPDGD�D�SDUWLU�GH�ODV�WHPSHUDWXUDV�PHGLDV�

'LJHVWLELOLGDG
(O�SULPHU�UHEURWH�FRQVHUYD�DGKHULGR�D�VX�SDUWH�VXSHULRU�XQ��WUR]R�GH�KRMD�PXHUWD��SXQWD�

EODQFD��HVWD�WLHQH�EDMD�GLJHVWLELOLGDG�\�GLVPLQX\H�OD�GLJHVWLELOLGDG�GHO�SULPHU�UHEURWH��HO�YLHQWR��R�
HO�SLVRWHR�GH�ORV�DQLPDOHV�SRGUtDQ�KDFHU�FDHU�OD�SXQWD�EODQFD�\�GH�HVWD�PDQHUD�DXPHQWDU�OD�
GLJHVWLELOLGDG�

*UiILFR����'LJHVWLELOLGDG�³LQ�YLWUR´�GH�ODV�WUHV�IUHFXHQFLDV�GH�OD�TXHPD�GH�MXOLR�GH������
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*UiILFR����'LJHVWLELOLGDG�³LQ�YLWUR´�GH�ODV�WUHV�IUHFXHQFLDV GH�OD�TXHPD�GH�RFWXEUH�GH������

*UiILFR����'LJHVWLELOLGDG�³LQ�YLWUR´�GH�ODV�WUHV�IUHFXHQFLDV�GH�OD�TXHPD�GH�MXQLR�GH������

/D�HYROXFLyQ�GH�OD�GLJHVWLELOLGDG�GHVGH�ODV�TXHPDV��IXH�VLPLODU�SDUD�WRGDV�ODV�IHFKDV�\�
IUHFXHQFLDV�GH�FRUWH��*UiILFRV������\�����HVWD�HYROXFLyQ�VH�SXHGH�GLYLGLU�HQ���HWDSDV��OD�SULPHUD�
TXH�YD�GHVGH�OD�TXHPD�KDVWD�HO�PHV�GH�(QHUR��FRQ�YDORUHV�GH�GLJHVWLELOLGDG�UHODWLYDPHQWH�DOWRV�HQ�
ORV�SULPHURV�FRUWHV�\�TXH�OXHJR�GHFUHFHQ�HQ�IRUPD�OLQHDO�\�OD�VHJXQGD�HWDSD�TXH�YD�GHVGH�HO�PHV�
GH�(QHUR�KDVWD�HO�ILQDO�GH�OD�HYDOXDFLyQ��HQ�OD�TXH�OD�GLJHVWLELOLGDG�VH�HVWDELOL]y�HQWUH�HO����\�HO����
���GHSHQGLHQGR�GH�OD�IUHFXHQFLD�GH�FRUWH�\�DOWXUD�GHO�UDVWURMR���(VWD�GHSHQGHQFLD�GH�OD�
GLJHVWLELOLGDG�FRQ�HO�Q~PHUR�GH�FRUWHV�R�WLHPSR�WUDQVFXUULGR�GHVGH�OD�TXHPD�\�VX�UHODFLyQ�FRQ�OD�
WHPSHUDWXUD�IXH�FLWDGD�SRU�0RUOH\��������\�9DQ�6RHVW����������$�PiV�DOWDV�WHPSHUDWXUDV�PD\RU�
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FUHFLPLHQWR��D�PD\RU�FUHFLPLHQWR�PD\RU�FDQWLGDG�GH�VXVWDQFLDV�VRQ�XWLOL]DGDV�SDUD�IRUPDU�WHMLGRV�
HVWUXFWXUDOHV�\�PHQRU�FDQWLGDG�GH�HVWDV�SHUPDQHFHQ�VROXEOHV��7ULOLFD���������/RV�UHVXOWDGRV�
REWHQLGRV�HQ�WRGDV�ODV�IHFKDV�GH�TXHPD�\�IUHFXHQFLDV�GH�FRUWH�KDVWD�HO�PHV�GH�(QHUR�HVWiQ�GH�
DFXHUGR�FRQ�ORV�DQWHFHGHQWHV���$�SDUWLU�GH�(QHUR�OD�UHODFLyQ�GLJHVWLELOLGDG�WHPSHUDWXUD�VH�GHELOLWD��
OD�WHPSHUDWXUD�FRPLHQ]D�D�GHVFHQGHU�\�OD�GLJHVWLELOLGDG�VH�PDQWLHQH�FRQVWDQWH���/RV�DQiOLVLV�GH�
UHJUHVLyQ�HQWUH�OD�WHPSHUDWXUD�\�OD�GLJHVWLELOLGDG��GHVGH�OD�TXHPD�KDVWD�HO�PHV�GH�(QHUR��
PXHVWUDQ�XQD�GLVPLQXFLyQ�GH�OD�GLJHVWLELOLGDG�GH����������\������SRU�JUDGR�GH�WHPSHUDWXUD��HQ�ODV�
IUHFXHQFLD�XQR�GH�ODV�TXHPDV�GH�-XOLR�\�2FWXEUH�GH������\�-XQLR�GH������UHVSHFWLYDPHQWH���
5HGXFFLRQHV�VLPLODUHV�DXQTXH�PHQRV�VLJQLILFDWLYDV�VH�GDQ�HQ�ODV�IUHFXHQFLDV�GRV�\�WUHV�

/D�IUHFXHQFLD�GH�FRUWH�LQIOX\y�VREUH�OD�GLJHVWLELOLGDG�GH�6SDUWLQD�DUJHQWLQHQVLV���(Q�OD�TXHPD�
GH�-XOLR�GH�������*UiILFR����VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�WRGDV�ODV�IUHFXHQFLDV�
GH�FRUWH���(Q�OD�TXHPD�GH�2FWXEUH�GH�������*UiILFR����VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�
HQWUH�ODV�IUHFXHQFLDV�XQR�\�WUHV���(Q�OD�TXHPD�GH�-XQLR�GH�������*UiILFR����QR�VH�HQFRQWUy�
GLIHUHQFLD�VLJQLILFDWLYD�HQWUH�IUHFXHQFLDV��HVWR�SRVLEOHPHQWH�VH�GHELy�D�TXH�ORV�FRUWHV�IXHURQ�
PHQRV�IUHFXHQWHV�\�HO�UDVWURMR�PiV�DOWR��SRU�OR�TXH�OD�GLJHVWLELOLGDG�VH�HPSDUHMy�KDFLD�DEDMR���/D�
GLJHVWLELOLGDG�GHSHQGH�GH�OD�HGDG�GH�ORV�WHMLGRV�\�GH�OD�UHODFLyQ�YDLQD�ODPLQD���&XDQGR�PHQRV�
IUHFXHQWHV�IXHURQ�ORV�FRUWHV��PiV�YLHMRV�ORV�WHMLGRV�\�PD\RU�OD�UHODFLyQ�YDLQD�ODPLQD��FRQ�OR�FXDO�
GLVPLQX\y�OD�GLJHVWLELOLGDG�

/D�DOWXUD�GHO�UDVWURMR�WDPELpQ�WXYR�LQIOXHQFLD�VREUH�OD�GLJHVWLELOLGDG��FRQ�UDVWURMR�DOWR��FRPR�
HQ�OD�TXHPD�GH�-XQLR�GH������OD�GLJHVWLELOLGDG�IXH�PHQRU�TXH�FRQ�UDVWURMR�EDMR��FRPR�HQ�ODV�
TXHPDV�GH�-XOLR�\�2FWXEUH�GH��������/D�LQIOXHQFLD�GH�OD�DOWXUD�GHO�UDVWURMR�VH�GHEH�UHODFLRQDU�FRQ�
OD�WDVD�GH�FUHFLPLHQWR���&XDQWR�PiV�DOWR�HV�HO�UDVWURMR�PD\RU�OD�YHORFLGDG�GH�FUHFLPLHQWR�\�PHQRU�
OD�GLJHVWLELOLGDG�

3URWHtQD
(Q�ORV�JUiILFRV������\����VH�PXHVWUDQ�ODV�FXUYDV�GH�SURWHtQD�EUXWD�SDUD�ODV�WUHV�IHFKDV�GH�

TXHPD�\�WRGDV�ODV�IUHFXHQFLDV GH�FRUWH��6H�HQFRQWUy�XQD�DPSOLD�YDULDFLyQ�FRQ�H[WUHPRV�TXH�YDQ�
GHVGH�HO���KDVWD�HO�������(QWUH�ORV�IDFWRUHV�TXH�SRVLEOHPHQWH�PiV�DIHFWDURQ�HO�FRQWHQLGR�GH�
SURWHtQD�VH�SXHGHQ�PHQFLRQDU��HO�Q~PHUR�GH�FRUWHV�GHVGH�OD�TXHPD��OD�IUHFXHQFLD�GH�FRUWH�\�OD�
DOWXUD�GHO�UDVWURMR�

/D�UHODFLyQ�Q~PHUR�GH�FRUWH�SURWHtQD�QR�HV�WDQ�HYLGHQWH�FRPR�OD�KDOODGD�HQWUH�Q~PHUR�GH�
FRUWHV�\�GLJHVWLELOLGDG���(Q�JHQHUDO�ORV�DQiOLVLV�GH�UHJUHVLyQ�PXHVWUDQ�UHODFLyQ�QHJDWLYD�HQWUH�HO�
Q~PHUR�GH�FRUWH�\�HO�FRQWHQLGR�GH�SURWHtQD���(Q�ORV�SULPHURV�FRUWHV�\�SDUWLFXODUPHQWH�HQ�ORV�
PHVHV�PiV�IUtRV��ORV�FRQWHQLGRV�GH�SURWHtQD�VRQ�PiV�DOWRV�TXH�HQ�HO�UHVWR�GH�ORV�FRUWHV���'HELGR�DO�
GLVHxR�FRQ�HO�FXDO�VH�WUDEDMy��QR�IXH�SRVLEOH�VHSDUDU�HO�HIHFWR�GH�OD�WHPSHUDWXUD�FRQ�HO�GHO�Q~PHUR�
GH�FRUWHV�VREUH�HO�FRQWHQLGR�GH�SURWHtQD���/D�IUHFXHQFLD�GH�FRUWH�DIHFWy�HO�FRQWHQLGR�GH�SURWHtQD���
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*UiILFR����3URWHtQD�EUXWD�GH�ODV�WUHV�IUHFXHQFLDV�GH�OD�TXHPD�GH�MXQLR�GH������

*UiILFR����3URWHtQD�EUXWD�GH�ODV�WUHV�IUHFXHQFLDV�GH�FRUWH��GH�OD�TXHPD�GH�RFWXEU H�GH������

(Q�ODV�TXHPDV�GH�-XOLR�\�2FWXEUH�GH������VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�HO�
FRQWHQLGR�SURWHLFR�GH�ODV�IUHFXHQFLDV�XQR�\�WUHV��*UiILFRV���\������(Q�OD�TXHPD�GH�-XQLR�GH�������
QR�VH�HQFRQWUy�GLIHUHQFLD�VLJQLILFDWLYD�HQWUH�ODV�IUHFXHQFLDV�XQR�\�GRV��JUiILFR�����

/D�DOWXUD�GHO�UDVWURMR�WDPELpQ�LQIOX\y�VREUH�HO�FRQWHQLGR�GH�SURWHtQD���$XQTXH�HO�HQVD\R�QR�
IXH�GLVHxDGR�SDUD�HYDOXDU�OD�LQIOXHQFLD�GH�OD�DOWXUD�GHO�UDVWURMR��XQD�TXHPD�TXH�GHMy�XQ�UDVWURMR�
PiV�DOWR��-XQLR�������\�TXH�VH�FRQWLQXy�FRUWDQGR�DOWR��PXHVWUD�FRQWHQLGRV�SURWHLFRV�LQIHULRUHV�D�
ODV�RWUDV���TXHPDV��-XOLR�\�2FWXEUH�GH�������
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*UiILFR�����3URWHtQD�EUXWD�GH�ODV�GRV�IUHFXHQFLDV�GH�FRUWH��GH�OD�TXHPD�GH�MXQLR�GH������

/DV�SRVLEOHV�FDXVDV�GHO�PD\RU�FRQWHQLGR�SURWHLFR�HQ�ORV�PHVHV�PiV�IUtRV�VRQ�
���/D�DFWLYLGDG�GH�OD�SODQWD�UHGXFLGD�SRU�HO�IUtR�
���(O�VXHOR�TXH�VH�FDOLHQWD�SRU�HO�RVFXUHFLPLHQWR�SURGXFLGR�SRU�ORV�UHVLGXRV�GH�OD�TXHPD��

IDYRUHFH�OD�DFWLYLGDG�PLFURELDQD�\�GHMD�QLWUyJHQR�HQ�IRUPD�GLVSRQLEOH�SDUD�OD�SODQWD�
(O�PD\RU�FRQWHQLGR�SURWHLFR�HQ�ORV�FRUWHV�PiV�IUHFXHQWHV�R�GH�UDVWURMR�PiV�EDMR��VH�

H[SOLFDUtD�SRU�OD�HGDG�GH�ORV�WHMLGRV��OD�UHODFLyQ�YDLQD�ODPLQD�\�OD�YHORFLGDG�GH�FUHFLPLHQWR�

5HODFLRQHV�HQWUH�SURGXFFLyQ�GLJHVWLELOLGDG�\�SURGXFFLyQ�SURWHtQD�
&RQ�WDVDV�GH�SURGXFFLyQ�GH���D����NJ�PV�KD�GtD�QR�VH�REVHUYy�UHODFLyQ�HQWUH�SURWHtQD�\�

SURGXFFLyQ�R�HQWUH�GLJHVWLELOLGDG�\�SURGXFFLyQ�SRU�OR�TXH�KDEUtD�TXH�DWULEXLU�OD�YDULDFLyQ�D�RWURV�
IDFWRUHV����&RQ�WDVDV�GH�SURGXFFLyQ�PD\RUHV�GH����NJ�PV�KD�GtD�DPEDV�YDULDEOHV�SURWHtQD�\�
GLJHVWLELOLGDG�EDMDQ�VHQVLEOHPHQWH���(VWR�VLJQLILFDUtD�TXH�XQD�GH�ODV�SUiFWLFDV�SDUD�REWHQHU�XQ�
SDVWR�GH�FDOLGDG�HV�PDQWHQHU�XQD�WDVD�GH�FUHFLPLHQWR�UHODWLYDPHQWH�EDMD���PHQRU�GH����NJ�
PV�KD�GtD��OR�TXH�VH�ORJUDUtD�UHJXODQGR�OD�FDUJD DQLPDO��R�OD�IUHFXHQFLD�H�LQWHQVLGDG�GH�SDVWRUHR���

5HODFLRQHV�DOWXUD�FRQ�GLVSRQLELOLGDG�GH�IRUUDMH��GLJHVWLELOLGDG�\�SURWHtQD�
/D�DOWXUD�VH�WRPy�FRPR�GDWR�FRPSOHPHQWDULR�\�VLUYLy�GH�JXtD�SDUD�VDEHU�FXDQGR�FRUWDU���

$GHPiV�VH�HQFRQWUDURQ�UHODFLRQHV�HQWUH�OD�DOWXUD�\�RWUDV�YDULDEOHV�HVWXGLDGDV���(Q�HO�JUiILFR����VH�
PXHVWUD�OD�FXUYD�REWHQLGD�GH�OD�UHODFLyQ�DOWXUD�GLVSRQLELOLGDG�GH�IRUUDMH��GDWRV�GH�WRGDV�ODV�
IUHFXHQFLDV��GH�ODV�TXHPDV�GH�-XOLR�\�2FWXEUH�GH���������(V�GH�HVSHUDU�TXH�ORV�YDORUHV�FDPELHQ�
HQ�ORV�GLIHUHQWHV�WLSRV�GH�SDMDFKX]DOHV��VLQ�HPEDUJR�OD�IRUPD�GH�OD�FXUYD�VHUtD�FRQVWDQWH���(Q�ORV�
JUiILFRV����\����VH�PXHVWUDQ�ODV�FXUYDV�REWHQLGDV�GH�OD�UHODFLyQ�DOWXUD�FRQ�GLJHVWLELOLGDG�\�FRQ�
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SURWHtQD�UHVSHFWLYDPHQWH���'H�ORV�JUiILFRV�VH�GHVSUHQGH�TXH�FRQ�DOWXUDV�GH�HQWUH����\����FP�OD�
GLJHVWLELOLGDG�\�OD�SURWHtQD�SUHVHQWDURQ�HQ�JHQHUDO�YDORUHV�DOWRV��FRQ�DOWXUDV�GH�HQWUH����\����FP�
GLVPLQX\HURQ�VHQVLEOHPHQWH�\�PRVWUDURQ�YDORUHV�EDMRV�FRQ�DOWXUDV�PD\RUHV�GH����FP��

*UiILFR�����5HODFLyQ�DOWXUD�± GLVSRQLELOLGDG�GH�IRUUDMH�\�FXUYD�DMXVWDGD�

*UiILFR�����5HODFLyQ�DOWXUD�± GLJHVWLELOLGDG�\�FXUYD�DMXVWDGD�

'LVSRQLELOLGDG� �������H�������$OWXUD
5� �����
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*UiILFR�����5HODFLyQ�DOWXUD�± SURWHtQD�\�FXUYD�DMXVWDGD�

&RQFOXVLRQHV
&RQ�SHTXHxDV�PRGLILFDFLRQHV�HQ�HO�VLVWHPD�GH�SURGXFFLyQ��HO�PDQHMR�PiV UDFLRQDO�GHO�

SDMDFKX]DO�HV�SRVLEOH���/D�TXHPD�GH�VXSHUILFLHV�DGHFXDGDV�D�OD�FDQWLGDG�GH�DQLPDOHV�\�HQ�HO�
PRPHQWR�RSRUWXQR��\�HO�SDVWRUHR�FXDQGR�OD�FDOLGDG�GH�IRUUDMH�HVWi�HQ�VX�ySWLPR��VRQ�SDUWH�GH�OD�
WHFQRORJtD�TXH�VH�SRGUtD�GHULYDU�GH�ORV�UHVXOWDGRV�REWHQLGRV�HQ�HVWH�WUDEDMR�

/D�SURGXFFLyQ��GLJHVWLELOLGDG�\�FRQWHQLGR�SURWHLFR�SUHVHQWDURQ�YDULDFLRQHV�DPSOLDV�\�
GHSHQGLHURQ�SULQFLSDOPHQWH�GH�OD�WHPSHUDWXUD��GH�OD�DOWXUD�GH�TXHPD�\�GH�OD�IUHFXHQFLD�H�
LQWHQVLGDG�GH�FRUWH���/D�WHPSHUDWXUD�QR�SXHGH�VHU�UHJXODGD�\�HQ�HVH�VHQWLGR�OD�SURGXFFLyQ�\�
FDOLGDG�GH�IRUUDMH�QR�SXHGHQ�VHU�PRGLILFDGRV���/D�LQWHQVLGDG�\�OD�IUHFXHQFLD�GH�SDVWRUHR�SRGUtDQ�
VHU�UHJXODGRV�\�FRQ�HOORV�OD�FDQWLGDG�\�FDOLGDG�GH�IRUUDMH�SURGXFLGRV�

/D�DOWXUD�GHO�UHEURWH�HV�XQD�JXtD�SDUD�FRQRFHU�OD�FDOLGDG��FDQWLGDG�\�HILFLHQFLD�GH�OD�
XWLOL]DFLyQ�GHO�IRUUDMH���&RQ�DOWXUDV�GH�DSUR[LPDGDPHQWH����FP�OD�SURGXFFLyQ�HV�EDMD�\�HO�WDPDxR�
GHO�ERFDGR�HV�FKLFR��DXQTXH�HO�IRUUDMH�HV�GH�EXHQD�FDOLGDG���(Q�HO�RWUR�H[WUHPR�FRQ�DOWXUDV�
PD\RUHV�GH����D����FP�OD SURGXFFLyQ�HV�PiV�DOWD��SHUR�VH�YHUtD�VHULDPHQWH�UHGXFLGD�OD�FDOLGDG�GHO�
IRUUDMH��DGHPiV�GH�OLJQLILFDUVH�\�SHUGHU�SDODWDELOLGDG�

/RV�H[FHVRV�GH�DJXD�SRU�HQFLPD�GH�QLYHOHV�FUtWLFRV�UHGXFHQ�OD�SURGXFFLyQ�GH�IRUUDMH�GHO�
SDMDFKX]DO���(VWR�VH�GHEHUtD�WHQHU�HQ�FXHQWD�HQ�XQ�SRVLEOH�VLVWHPD�GH�XWLOL]DFLyQ�SDUD�WHQHU�
SUHSDUDGDV�DOWHUQDWLYDV�GHVWLQDGDV�D�pSRFDV�GH�SRVLEOHV�LQXQGDFLRQHV�

3URWHtQD� ��������������$WXUD
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/LWHUDWXUD�FLWDGD

%LVVLR��-�&����������&ODVLILFDFLyQ�GH�ORV�3DVWL]DOHV�1DWXUDOHV�GH�ORV� %DMRV�
6XEPHULGLRQDOHV�6DQWDIHVLQRV���3ULPHUD�$SUR[LPDFLyQ���)XQGDFLyQ�-�0��$UDJyQ���
3XEOLFDFLyQ�1£ ������S�

%LVVLR��-�&��\�:�%��%DWLVWD����������0RGLILFDFLRQHV�HQ�XQ�3DMRQDO�GH�ORV�%DMRV�6XEPHULGLRQDOHV�
&DXVDGDV�SRU�OD�5HWHQFLyQ�GH�$JXD�GH�(VFXUULPLHQWR��2FDVLRQDGD�SRU�XQD�5XWD���,QVWLWXWR
1DFLRQDO�GH�7HFQRORJtD�$JURSHFXDULD��(($�5HFRQTXLVWD���3XEOLFDFLyQ�7pFQLFD�1 £ ������S�

'HWOLQJ��-�.����������*UDVV�5HVSRQVH�WR�+HUELYRUH���,QWHJUDWHG�3HVW� 0DQDJHPHQW�RQ�
5DQJHODQG���$�6KRUWJUDVV�3UDLULH�3HUVSHFWLYH��� -�/��&DSLQHUD�(G���:HVWYLHZ�3UHVV��%RXOGHU��
&RORUDGR���SS�������

(VSLQR��/�0��0�$��6HYHVR�\�0�$��6DEDWLHU����������0DSD�GH�6XHORV�GH�OD� 3URYLQFLD�GH�6DQWD�
)H���7RPR�,,���0LQLVWHULR�GH�$JULFXOWXUD�\�*DQDGHUtD�GH�OD�3URYLQFLD�GH�6DQWD�)H��,QVWLWXWR�
1DFLRQDO�GH�7HFQRORJtD�$JURSHFXDULD��(($�5DIDH OD������S�

*ROODQ��+�/��\�'��/DFKDJD����������$JXDV�GH�OD�3URYLQFLD�GH�6DQWD�)H��� 0LQLVWHULR�GH�
(GXFDFLyQ�3~EOLFD�\�)RPHQWR�GH�6DQWD�)H���3XEOLFDFLyQ�7pFQLFD�1 £ ��������S�

.OHLQEDXP��'�*���/�/��.XSSHU�\�.�(��0XOOHU����������$SSOLHG�5HJUHVVLRQ� $QDO\VLV�DQG�2WKHU�
0XOWLYDULDEOH�0HWKRGV���3:6�.(17������S�

/DJRV��)����������1HFHVLGDGHV�GH�,QYHVWLJDFLyQ�$JURSHFXDULD�HQ�ORV�%DMRV�6XEPHULGLRQDOHV�
&KDFR�6DQWDIHVLQRV���7HPDV�3URSXHVWRV�SDUD��������)XQGDFLyQ�-RVp�0DUtD�$UDJyQ���
3XEOLFDFLyQ�1£ ��

/DJRV��)����������'HILQLFLyQ�GH�OD�3UREOHPiWLFD�GH�OD�3URGXFFLyQ�$QLPDO�HQ�ORV�%DMRV�
6XEPHULGLRQDOHV�&KDFR�6DQWDIHVLQRV���)XQGDFLyQ�-RVp�0DUtD�$UDJyQ���3XEOLFDFLyQ�1 £ �����
��S�

/HZLV��-�3��\�(�)��3LUH����������5HVHxD�6REUH�OD�9HJHWDFLyQ�GHO�&KDFR� 6DQWDIHVLQR���/D�
9HJHWDFLyQ�GH�OD�5HS~EOLFD�$UJHQWLQD���,QVWLWXWR�1DFLRQDO�GH�7HFQRORJtD�$JURSHFXDULD���
6HULH�)LWRJHRJUiILFD�1£ �������S�

0F$WHH��-�:���&�-��6FLIUHV�\�'�/��'UDZH��� �������'LJHVWLEOH�(QHUJ\�DQG� 3URWHLQ�&RQWHQW�RI�
*XOI�&RUGJUDVV�)ROORZLQJ�%XUQLQJ�RU�6KUHGLQJ���-RXUQDO�RI�5DQJH�0DQDJHPHQW�������� �����

0LQVRQ��'�-����������1XWULWLRQDO�'LIHUHQFHV�%HWZHHQ�7URSLFDO� DQG�7HPSHUDWH�3DVWXUHV���:RUOG�
$QLPDO�6FLHQFH��*UD]LQJ�$QLPDOV���)�+�:��0RUOH\��(G����(OVHYLHU�6FLHQWLILF�3XEOLVKLQJ�
&RPSDQ\���SS���������

2HILQJHU��5�'��\�&�-��6FLIUHV����������*XOI�&RUGJUDVV�3URGXFWLRQ�� 8WLOL]DWLRQ�DQG�1XWULWLRQDO�
9DOXH��)RORZLQJ�%XUQLQJ���7H[DV�$JULFXOWXUDO�([SHULPHQWDO�6WDWLRQ�%XOOHWLQ�����S�

3DLQWHU��(�/��$QG�-�.��'HWOLQJ����������(IIHFWV�RI�'HIROLDWLRQ�LQ�7ZR� $JURS\URQ
%XQFKJUDVVHV��)LHOG�2EVHUYDWLRQV�ZLWK�DQ�LPSURYH�5RRW�3HULVFRSH���2HFRORJLD������ �����

5LFKDUGV��-�+��\�0�0��&DOGZH OO����������6ROXEOH�&DUERK\GUDWHV��&RQFXUUHQW�3KRWRV\QWKHVLV�DQG�
(ILFLHQF\�LQ�UHJURZWK�IROORZLQJ�GHIROLDWLRQ��$�ILHOG�6WXG\�ZLWK� $JURS\URQ 6SHFLHV���-RXUQDO�RI�
$SSOLHG�(FRORJ\������������
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6FLIUHV��&�-���-�:��0F$WHH�\�'�/��'UDZH����������%RWDQLFDO��(GDSKLF DQG�:DWHU�5HODWLRQVKLSV�RI�
*XOI�&RUGJUDVV�6SDUWLQD VSDUWLQDH �7ULQ���+LWFKF��DQG�$VVRFLDWH�&RPXQLWLHV���7KH�
6RXWKZHVWHUQ�1DWXUDOLVW�������������

6WHHO��5�*�'���\�-�+��7RUULH����������3ULQFLSOHV�DQG�3URFHGXUHV�RI� 6WDWLVWLFV���$�%LRPHWULFDO�
$SSURDFK���0F*UDZ�+LOO�%RRN�&RPSDQ\������S�

7LOOH\�-�0�$��\�5�$��7HUU\����������$�7ZR�6WDJH�7HFKQLTXH�IRU�WKH��,Q� 9LWUR��'LJHVWLRQ�RI�
)RUDJH�&URSV���-RXUQDO�RI�WKH�%ULWLVK�*UDVVODQG�6RFLHW\��� �����������

7ULOLFD��0�-��������'LVWULEXWLRQ�DQG�8WLOL]DWLRQ�RI�&DUERK\GUDWH�5HVHUYHV�LQ�5DQJH�3ODQWV��� ,Q
5DQJHODQG�3ODQWV�3K\VLRORJ\���5�(��6RVHEHH��(G����6RFLHW\�IRU�5DQJH�0DQDJHPHQW���5DQJH�
6FLHQFH�6HULHV�1£ ����SS�������

9DQ�6RHVW��3�-����������1XWULWLRQDO�(FRORJ\�RI�WKH�5XPLQDQW��2�DQG�%�� %RRNV�,QF������S�
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