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Resumen

(O� SURSyVLWR� GH� HVWH� HVWXGLR� IXH� GHWHUPLQDU� HO� LQYHQWDULR� WHFQROyJLFR� HQ�
H[SORWDFLRQHV�RYLQDV�OHFKHUDV�\�VX�DVRFLDFLyQ�FRQ�ODV�FDUDFWHUtVWLFDV�SURGXFWLYDV�
\�VRFLDOHV�GHO�VLVWHPD��3DUWLFLSDURQ�HQ�HVWH�HVWXGLR�����H[SORWDFLRQHV��6H�HPSOHy�
HVWDGtVWLFD� GHVFULSWLYD� \� XQ�PRGHOR� OLQHDO� JHQHUDOL]DGR� SDUD� HVWXGLDU� HO� HIHFWR�
GH� ODV� YDULDEOHV� VRFLDOHV� VREUH� OD� DGRSFLyQ� GH� WHFQRORJtDV� \� OD� SURGXFFLyQ� GH�
OHFKH�� 6H� HYDOXy� OD� FRUUHODFLyQ� GH� 6SHDUPDQ� HQWUH� HO� WRWDO� GH� WHFQRORJtDV� \� OD�
SURGXFFLyQ�PiV�HO�HIHFWR�GHO�WRWDO�GH�WHFQRORJtDV�VREUH�OD�SURGXFFLyQ�GH�OHFKH��6H�
LGHQWL¿FDURQ����WHFQRORJtDV�FRQ�XQ�UDQJR�GH�DGRSFLyQ�GHO���DO�������/D�DGRSFLyQ�
GH�WHFQRORJtDV�GHSHQGH��3<������GHO�QLYHO�GH�HGXFDFLyQ��HVSHUDQ]D�GH�FRQWLQXLGDG�
HQ�OD�DFWLYLGDG��OD�¿JXUD�MXUtGLFD��GLPHQVLyQ�\�OD�WHQHQFLD�GH�WLHUUD��UHVSXHVWD�QR�
REVHUYDGD�HQ�SURGXFFLyQ�GH�OHFKH��6H�FRPSUXHED�OD�DVRFLDFLyQ��P�������HQWUH�HO�
WRWDO�GH�WHFQRORJtDV�\�OD�SURGXFFLyQ��GRQGH�OD�SURGXFFLyQ�GH�OHFKH�VH�LQFUHPHQWD�D�
PD\RU�Q~PHUR�GH�WHFQRORJtDV�LQFRUSRUDGDV��/DV�H[SORWDFLRQHV�GH�RYLQR�0DQFKHJR�
SUHVHQWDQ�XQ�HVFDVR�\�KHWHURJpQHR�LQYHQWDULR�WHFQROyJLFR��OD�GLPHQVLyQ�\�WHQHQFLD�
GH�OD�WLHUUD�WLHQHQ�XQ�LPSRUWDQWH�LPSDFWR�VREUH�OD�DGRSFLyQ�GH�LQQRYDFLRQHV�\�HO�
QLYHO�GH�OD�DGRSFLyQ�GH�WHFQRORJtD�VH�DVRFLD�FRQ�XQD�PHMRU�SURGXFFLyQ�GH�OHFKH�

Palabras claves�� ,QQRYDFLRQHV� WHFQROyJLFDV�� GHQRPLQDFLyQ� GH� RULJHQ�� UD]D�
0DQFKHJD��SURGXFFLyQ�

Abstract

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�WKH�WHFKQRORJLFDO�LQYHQWRU\�LQ�GDLU\�
VKHHS�IDUPV�DQG� WKHLU�DVVRFLDWLRQ�ZLWK� WKH�SURGXFWLYH�DQG�VRFLDO�FKDUDFWHULVWLFV�
RI� WKH� V\VWHP������ IDUPV�SDUWLFLSDWHG� LQ� WKLV� VWXG\��'HVFULSWLYH� VWDWLVWLFV� DQG�D�
JHQHUDOL]HG�OLQHDU�PRGHO�ZHUH�XVHG�WR�VWXG\�WKH�HIIHFW�RI�WKH�VRFLDO�YDULDEOHV�RYHU�
WKH�DGRSWLRQ�RI�WHFKQRORJLHV�DQG�WKH�SURGXFWLRQ�RI�PLON��$�6SHDUPDQ�FRUUHODWLRQ�
EHWZHHQ�WKH�WRWDO�RI�SURGXFWLRQ�WHFKQRORJLHV�DQG�WKH�HIIHFW�RI�DOO�WHFKQRORJLHV�LQ�
WKH�SURGXFWLRQ�RI�PLON�ZDV�HYDOXDWHG�����WHFKQRORJLHV�ZLWK�D�UDQJH�RI�DGRSWLRQ�
EHWZHHQ���WR������ZHUH�LGHQWL¿HG��7KH�DGRSWLRQ�RI�WHFKQRORJLHV�GHSHQGV�RQ�WKH�
OHYHO�RI�HGXFDWLRQ��H[SHFWDQF\�IRU�FRQWLQXLW\�LQ�WKH�DFWLYLW\��WKH�OHJDO�IRUP��VL]H�
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Introducción

/D�DFWLYLGDG�RYLQD� HQ�&DVWLOOD�/D�0DQFKD��
VH� HQFXHQWUD� LQPHUVD� HQ� XQ� VLVWHPD�PL[WR�
FHUHDO�RYLQR� �5LYDV� HW� DO��� ������� VH�
FRQVLGHUD� XQ� VLVWHPD� DELHUWR� TXH� SRVHH�
HVWUXFWXUD�� FRPSRQHQWHV�� HQWUDGDV�� VDOLGDV�
\�IXQFLyQ�H�LQWHUDFFLyQ�HQWUH�VXV�HOHPHQWRV�
\� FRPSRQHQWHV� FRQ� ¿QHV� GH� SURGXFFLyQ��
SDUD� OD� REWHQFLyQ� GH� SURGXFWRV� \� VHUYLFLRV�
HQ� EHQH¿FLR� GHO� KRPEUH�� (VWD� FRQFHSFLyQ�
VLVWpPLFD�FDUDFWHUL]D�OD�=RRWHFQLD��9LODERD�
$UURQL]� HW� DO��� ������� GRQGH� DGHPiV� OD�
¿QDOLGDG�SURGXFWLYD�GHWHUPLQD�ORV�SURFHVRV�
SURGXFWLYRV�PHGLDQWH�XQD�HVWUHFKD�UHODFLyQ�
FRQ�HO�WDPDxR�GHO�VLVWHPD��OD�GLVSRQLELOLGDG�
GH� UHFXUVRV� \� OD� VLWXDFLyQ� VRFLRHFRQyPLFD�
GHO�SURGXFWRU��9LODERD�$UURQL]�HW�DO���������

/D� HMHFXFLyQ� GH� ORV� SURFHVRV� SURGXFWLYRV�
VXUJH� GH� OD� H[SHULHQFLD� FRWLGLDQD��
WUDQVPLWLGD�SRU�WUDGLFLyQ�RUDO�GH�JHQHUDFLyQ�
HQ� JHQHUDFLyQ� �FRQRFLPLHQWR� WiFLWR���
FRQRFLPLHQWR� TXH� DO� VHU� GRFXPHQWDGR�
SXHGH�VHU�FRPELQDGR��DQDOL]DGR��YDOLGDGR�\�
VRFLDOL]DGR��PHGLDQWH�XQ�PpWRGR�VLVWHPiWLFR�
R� FLHQWt¿FR� �2VSLQD�� *UDMDOHV� \�0DQULTXH��
������\� WUDQVIRUPDU�HO� FRQRFLPLHQWR� WiFLWR�
HQ�XQ�SURGXFWR�� SURFHVR�R�PHWRGRORJtD�� OR�
TXH�VH�FRQRFH�FRPR�LQQRYDFLyQ�WHFQROyJLFD��
TXH� DSOLFDGDV� DO� FDPSR� GH� OD� SURGXFFLyQ�
DQLPDO� GDQ� RULJHQ� D� ODV� WHFQRORJtDV� GH�
SURGXFFLyQ�DQLPDO�

(Q� &DVWLOOD�/D� 0DQFKD� ODV� H[SORWDFLRQHV�
RYLQDV� OHFKHUDV� WLHQGHQ� KDFLD� XQD� PD\RU�

HVSHFLDOL]DFLyQ�\� WHFQL¿FDFLyQ� �0RQWRUR�HW�
DO�������D��5LYDV�HW�DO����������/D�LQQRYDFLyQ�
WHFQROyJLFD� FRPSUHQGH� XQ� FRQMXQWR� GH�
FRQFHSWRV�� SUiFWLFDV�� QRUPDV� \� DFWLWXGHV�
TXH� SHUPLWH� D� ORV� SURGXFWRUHV� UHDOL]DU� XQD�
SODQHDFLyQ� HVWUDWpJLFD� FRQ� HO� REMHWLYR� GH�
FRQVWUXLU� YHQWDMDV� FRPSHWLWLYDV� D� SDUWLU� GH�
HQIUHQWDU� ODV�SRWHQFLDOLGDGHV�\� OLPLWDFLRQHV�
GHO�VLVWHPD�\�ODV�RSRUWXQLGDGHV�\�ORV�ULHVJRV�
GHO�HQWRUQR��*RQ]iOH]��*UDMDOHV��0DQULTXH�\�
7pOOH]��������2VSLQD�HW�DO���������

,QYHQWDULDU� ODV� LQQRYDFLRQHV� WHFQROyJLFDV�
\� HYDOXDU� HO� LPSDFWR�GH� OD� LPSOHPHQWDFLyQ�
GH� HVWDV� WHFQRORJtDV� HV� IXQGDPHQWDO� SDUD�
LGHQWL¿FDU� GH¿FLHQFLDV� R� IRUWDOH]DV�� \�
UHDOL]DU�OD�SURSXHVWD�GH�PHGLGDV�FRUUHFWRUDV�
TXH�SHUPLWDQ�DERUGDU�ORV�UHWRV�IXWXURV�

(O� REMHWLYR� GHO� WUDEDMR� HV� GHWHUPLQDU� HO�
LQYHQWDULR� WHFQROyJLFR� \� VX� DVRFLDFLyQ� FRQ�
ODV� FDUDFWHUtVWLFDV� SURGXFWLYDV� \� VRFLDOHV�
GHO�VLVWHPD��DVt�FRPR�ODV�OLPLWDFLRQHV�HQ�OD�
DGRSFLyQ�GH�ODV�LQQRYDFLRQHV�WHFQROyJLFDV�

Materiales y Métodos

Área y población de estudio

(O�iUHD�GH�HVWXGLR�IXH�OD�UHJLyQ�HVSDxROD�GH�
&DVWLOOD�/D�0DQFKD��HQWUH� ORV�SDUDOHORV�����
\�����1�\� ORV�PHULGLDQRV���\���:��FRQ�XQ�
iUHD�DSUR[LPDGD�GH��������KD��/D�SODQLFLH�
HV�OD�WRSRJUDItD�SUHSRQGHUDQWH��(O�FOLPD�GH�
OD� UHJLyQ� HV�0HGLWHUUiQHR�&RQWLQHQWDO�� FRQ�
LQYLHUQRV�VHFRV�\�YHUDQRV�VHFRV�\�FDOXURVRV��
/DV�SUHFLSLWDFLRQHV�VH�FRQFHQWUDQ�HQ�RWRxR�\�

DQG�ODQG�WHQXUH��3���������QR�UHVSRQVH�ZDV�REVHUYHG�LQ�PLON�SURGXFWLRQ��7KH�DVVRFLDWLRQ�EHWZHHQ�WKH�
WRWDO�RI�WHFKQRORJLHV�DQG�SURGXFWLRQ�KDV�EHHQ�SURYHQ��3���������0LON�SURGXFWLRQ�LQFUHDVHV�ZKHQ�PRUH�
WHFKQRORJLHV� DUH� LQFRUSRUDWHG��0DQFKHJR� VKHHS� IDUPV� VKRZ� D� ORZ� DQG� KHWHURJHQHRXV� WHFKQRORJLFDO�
LQYHQWRU\��ODQG�VL]H�DQG�WHQXUH�KDYH�D�PDMRU�LPSDFW�RQ�WKH�DGRSWLRQ�RI�LQQRYDWLRQV��WKH�OHYHO�RI�WHFKQRORJ\�
DGRSWLRQ�LV�DVVRFLDWHG�ZLWK�DQ�LPSURYHPHQW�RI�PLON�SURGXFWLRQ�

Keywords:�7HFKQRORJLFDO�LQQRYDWLRQV��RULJLQ�GHQRPLQDWLRQ��0DQFKHJR�EUHHG��SURGXFWLRQ
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SULPDYHUD��PX\�LUUHJXODUHV��HQWUH�����\������
PP� DQXDOHV�� (Q� LQYLHUQR� ODV� WHPSHUDWXUDV�
PHGLDV�RVFLODQ�HQ�WRUQR�D����&��PLHQWUDV�TXH�
HQ�YHUDQR�DVFLHQGHQ�D�XQD�PHGLD�GH���� �&�
�&DEDOOHUR��������

/D� SREODFLyQ� GHO� HVWXGLR� FRQVLVWLy� HQ� ����
H[SORWDFLRQHV�GH�RYLQR�0DQFKHJR�XELFDGRV�
HQ� OD� UHJLyQ� QDWXUDO� GH� OD� 0DQFKD�� ]RQD�
DPSDUDGD� SRU� OD� 'HQRPLQDFLyQ� GH� 2ULJHQ�
3URWHJLGD� �'23�� ³Queso Manchego´�� VH�
HVWXGLDURQ� ���� H[SORWDFLRQHV� ���������
RYHMDV���TXH� UHSUHVHQWD�HO�����GHO� WRWDO�GH�
H[SORWDFLRQHV�SHUWHQHFLHQWHV�D�OD�'23�

Recolección de datos

/D� LQIRUPDFLyQ� VH� REWXYR� PHGLDQWH�
YLVLWDV� in situ� FRQ� HO� SURGXFWRU� R� JHUHQWH��
/D� HQWUHYLVWD� IXH� FRQGXFLGD� HQWUH� MXQLR�
\� VHSWLHPEUH� GH� ����� \� ORV� GDWRV� IXHURQ�
UHFRJLGRV� SRU� HO� PLVPR� LQYHVWLJDGRU�� (O�
FXHVWLRQDULR� IXH� VLPLODU� DO� GHVFULWR� HQ�
7RUR±0~MLFD� HW� DO�� �������� H� LQFOX\y� ����
SUHJXQWDV��UHODWLYDV�D��ORFDOL]DFLyQ�\�XVR�GH�
OD�VXSHU¿FLH��LQVWDODFLRQHV�H�LQIUDHVWUXFWXUD��
FHQVR�GH�DQLPDOHV��PDQR�GH�REUD��PDQHMR�GH�
OD�DOLPHQWDFLyQ��GHO�SDVWRUHR��UHSURGXFWLYR��
VDQLWDULR��GHO�RUGHxR�\�FDOLGDG�GH�OD�OHFKH�\�
DVSHFWRV�HFRQyPLFRV�\�VRFLDOHV�

&RQ� OD� LQIRUPDFLyQ� UHFRSLODGD� HQ� OD�
HQWUHYLVWD� \� HQ� EDVH� D� OD� FODVL¿FDFLyQ� GH�
OD� 8QLGDG� 7pFQLFD� (VSHFLDOL]DGD� 3HFXDULD�
±� ,QVWLWXWR� 1DFLRQDO� GH� ,QYHVWLJDFLRQHV�
)RUHVWDOHV�� $JUtFRODV� \� SHFXDULDV� �87(3�
,1,)$3�� GH� ODV� LQQRYDFLRQHV� WHFQROyJLFDV�
HQ�HO�RYLQR��&XHYDV�5H\HV�HW�DO���������\�OD�
PHWRGRORJtD�HPSOHDGD�SRU��*DUFtD�\�5LYDV��
������ 7RUUHV� HW� DO��� ������� VH� LGHQWL¿FDURQ�
ODV�LQQRYDFLRQHV�WHFQROyJLFDV�

Análisis estadísticos

&RQ� ODV� LQQRYDFLRQHV� LGHQWL¿FDGDV� VH�
UHDOL]DURQ� GLVWULEXFLRQHV� GH� IUHFXHQFLDV��
(Q� ODV� YDULDEOHV� VRFLDOHV� TXH� LQFLGHQ� HQ� OD�

DGRSFLyQ� GH� LQQRYDFLRQHV� \� SURGXFFLyQ�
GH� OHFKH� VH� SURFHGLy� LQLFLDOPHQWH� D�
FDWHJRUL]DU�ODV�YDULDEOHV�FRQWLQXDV�PHGLDQWH�
OD� XWLOL]DFLyQ�GH� ORV� SHUFHQWLOHV� �333� \�366���
FRQIRUPDQGR�WUHV�FDWHJRUtDV��JUXSR�,��PHQRV�
GHO�333��JUXSR�,,��HQWUH�HO�333 \�366�\�JUXSR�,,,��
PD\RU�DO�366��3DUD�HVWXGLDU�HO� HIHFWR�GH� ODV�
LQQRYDFLRQHV� VREUH� OD� SURGXFFLyQ� GH� OHFKH�
VH�FDWHJRUL]y�OD�YDULDEOH�GHQRPLQDGD�³7RWDO�
LQQRYDFLRQHV´� PHGLDQWH� OD� XWLOL]DFLyQ� GHO�
SHUFHQWLO��3�����FRQIRUPDQGR�GRV�FDWHJRUtDV��
JUXSR� ,�� PHQRV� GHO� 3���� JUXSR� ,,�� PD\RU�
H� LJXDO� DO� 3��� /D� FRPSDUDFLyQ� HQWUH� ORV�
JUXSRV�VH�UHDOL]y�PHGLDQWH�XQ�PRGHOR�OLQHDO�
JHQHUDOL]DGR�XQLYDULDQWH��OD�GLIHUHQFLD�HQWUH�
PHGLDV� VH� REWXYR� D� WUDYpV� GH� OD� SUXHED� GH�
%RQIHUURQL� FRQ� XQ� QLYHO� GH� VLJQL¿FDQFLD�
GHO� ���� (Q� HO� DQiOLVLV� GH� OD� DVRFLDFLyQ�
HQWUH� ODV�YDULDEOHV�SURGXFWLYDV�\�HO� WRWDO�GH�
LQQRYDFLRQHV� VH� DSOLFy� HO� SURFHGLPLHQWR�
FRUUHODFLRQHV� ELYDULDGDV� GH� 6SHDUPDQ�� HQ�
WRGRV� ORV� DQiOLVLV� HVWDGtVWLFRV� VH� HPSOHy� HO�
SURJUDPD�6WDWLVWLFDO�3DFNDJH�IRU� WKH�6RFLDO�
6FLHQFHV���6366�������6366��������

Resultados

,GHQWL¿FDFLyQ� \� DGRSFLyQ� GH�
tecnologías

6H� LGHQWL¿FDURQ� ��� WHFQRORJtDV� �)LJXUD�
��� FRQ�XQ� UDQJR�GH� DGRSFLyQ�GHVGH� HO� �� DO�
������ (O� XVR� GH� LGHQWL¿FDFLyQ� LQGLYLGXDO��
OD� YDFXQDFLyQ� FRQWUD� EDVTXLOOD� \� DJDOD[LD�
FRQWDJLRVD�� HO� FRQWURO� GH� EUXFHORVLV� \�
SDUiVLWRV� LQWHUQRV�� HO� XVR�GH� FRUUHFWRUHV�� OD�
SODQL¿FDFLyQ� GH� OD� UHSURGXFFLyQ�� HO� XVR� GH�
WDQTXH� GH� UHIULJHUDFLyQ� SDUD� OD� OHFKH� \� GH�
HTXLSR� GH� RUGHxR� IXHURQ� ODV� LQQRYDFLRQHV�
FRQ� PD\RU� QLYHO� GH� DGRSFLyQ� �PiV� GHO�
������ PLHQWUDV� TXH� HO� XVR� GH� VLVWHPD� GH�
UHWLUDGR�DXWRPiWLFR�GH�SH]RQHUDV��FLQWDV�GH�
DOLPHQWDFLyQ��XVR�GH�QRGUL]DV��SODQL¿FDFLyQ�
GHO�SDVWRUHR�\�XVR�GH�DVHVRU�QXWULFLRQDO�ODV�
PHQRV�DGRSWDGDV��������
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/DV� H[SORWDFLRQHV� GH� RYLQR� 0DQFKHJR�
DGRSWDQ� DO� PHQRV� RFKR� LQQRYDFLRQHV�
WHFQROyJLFDV� \� HO� SURPHGLR� JHQHUDO� GH� ODV�
LQQRYDFLRQHV�DGRSWDGDV�IXH�GH�����$TXHOODV�
H[SORWDFLRQHV�SHUWHQHFLHQWHV�D�OD�$VRFLDFLyQ�
1DFLRQDO� GH� &ULDGRUHV� GH� *DQDGR� 2YLQR�
6HOHFWR� GH� 5D]D� 0DQFKHJD� �$*5$0$��
DGRSWDURQ�VLJQL¿FDWLYDPHQWH�PD\RU�Q~PHUR�
GH� WHFQRORJtDV� TXH� ODV� H[SORWDFLRQHV� TXH�
QR� SHUWHQHFHQ� �P��������� /D� DGRSFLyQ� GH�
LQQRYDFLRQHV� DXPHQWD� VLJQL¿FDWLYDPHQWH�
FRQ� XQ� PD\RU� QLYHO� GH� HGXFDFLyQ�� OD�
HVSHUDQ]D�GH�FRQWLQXLGDG�HQ�OD�DFWLYLGDG�\�OD�
¿JXUD�MXUtGLFD��UHVSXHVWD�VLPLODU�VH�REVHUYD�
FRQ� OD� GLPHQVLyQ� \� OD� WHQHQFLD� GH� WLHUUD��
UHVSXHVWD�QR�REVHUYDGD�VREUH�OD�SURGXFFLyQ�
GH� OHFKH� SRU� RYHMD� \� DxR�� OD� FXDO� HV�
GHSHQGLHQWH�GH� OD�SHUWHQHQFLD�D�$*5$0$�
\�OD�GLPHQVLyQ��7DEOD����

Asociación entre adopción de 
tecnologías y producción

/RV� FRH¿FLHQWHV� GH� FRUUHODFLyQ� HQWUH� OD�
LQQRYDFLyQ� GH� WHFQRORJtDV� \� SURGXFFLyQ�

Figura 1.�,QQRYDFLRQHV�LGHQWL¿FDGDV�\�SRUFHQWDMH�GH�DGRSFLyQ�WHFQROyJLFD

ÀXFW~DQ� HQWUH� �r � ������ D� �������
VLJQL¿FDWLYDV� �7DEOD� ���� $VLPLVPR� HO�
Q~PHUR� GH� WHFQRORJtDV� DGRSWDGDV� VH�
LQFUHPHQWD� GH� PRGR� VLJQL¿FDWLYR� UHVSHFWR�
D� OD� GLPHQVLyQ�GH� OD� H[SORWDFLyQ��PDQR�GH�
REUD� \� OD� SURGXFFLyQ� GH� OHFKH� \� FRUGHURV��
FRPSRUWDPLHQWR�FRQWUDULR�VH�REVHUYD�FRQ�OD�
GHSHQGHQFLD� GH� DOLPHQWRV� H[WHUQRV�� GRQGH�
D�PHQRU� JUDGR� GH� DGRSFLyQ� GH� WHFQRORJtDV�
PD\RU�GHSHQGHQFLD�GH�LQVXPRV�H[WHUQRV�

Efecto de las innovaciones en la 
producción de leche

/D� SURGXFFLyQ� GH� OHFKH� DXPHQWy� FRQ� HO�
Q~PHUR� GH� LQQRYDFLRQHV� DGRSWDGDV� SRU�
ODV� H[SORWDFLRQHV� GH� RYLQR� 0DQFKHJR�� VLQ�
HPEDUJR�� HO� DXPHQWR� HQ� OD� SURGXFFLyQ� GH�
OHFKH� IXH� VLJQL¿FDWLYDPHQWH�GLIHUHQWH�HQWUH�
ODV� FDWHJRUtDV� GH� DGRSFLyQ� WHFQROyJLFD�� (Q�
ODV� H[SORWDFLRQHV� TXH� LPSOHPHQWDQ�PiV� GH�
��� LQQRYDFLRQHV� OD� SURGXFFLyQ� GH� OHFKH� VH�
LQFUHPHQWDED��P�������HQ����OLWURV��IUHQWH�D�
ODV� H[SORWDFLRQHV� TXH� LPSOHPHQWDQ� PHQRV�
GH����LQQRYDFLRQHV��)LJXUD����
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Tabla 1.�(IHFWR�GH�OD�DGRSFLyQ�GH�WHFQRORJtDV�HQ�OD�SURGXFFLyQ

,QYHQWDULR�WHFQROyJLFR�HQ�ODV�H[SORWDFLRQHV�RYLQDV�OHFKHUDV�GH�OD�GRSRivas, J.; et al.
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Tabla 2��&RH¿FLHQWHV�GH�FRUUHODFLyQ�HQWUH�\�OD�DGRSFLyQ�GH�WHFQRORJtD
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Figura 2.�(IHFWR�GHO�QLYHO�GH� LQQRYDFLyQ�WHFQROyJLFD�VREUH� OD�SURGXFFLyQ�GH�OHFKH�
�NJ�RYHMD�DxR�
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Discusión

/D� SURGXFFLyQ� GH� OHFKH� 0DQFKHJD� VH�
GHVDUUROOD�HQ�XQ�VLVWHPD�PL[WR�GH�DJULFXOWXUD�
GH� VHFDQR� \� JDQDGHUtD� HPLQHQWHPHQWH� GH�
FDUiFWHU� SDVWRULO� ������� FRQ� ���� RYHMDV� \�
����� KD� GH� VXSHU¿FLH� WRWDO�� HO� ���� GH� OD�
VXSHU¿FLH� VH� XVD� HQ� DJULFXOWXUD�� HO� UHVWR� HV�
SDVWR�QDWXUDO��(O�SURGXFWRU�WLHQH����DxRV�HQ�
SURPHGLR��H[LVWH�HVSHUDQ]D�GH�FRQWLQXLGDG�HQ�
OD�DFWLYLGDG��������\�GH�UHOHYR�JHQHUDFLRQDO�
������� /D� FRPHUFLDOL]DFLyQ� VH� UHDOL]D�
HQ� XQ� ���� SRU� � ORV� FDQDOHV� FRPHUFLDOHV�
WUDGLFLRQDOHV��\�VyOR�HQ�XQ����SRU�ORV�FDQDOHV�
DOWHUQDWLYRV��5LYDV�HW�DO����������ORV�UHVXOWDGRV�
REWHQLGRV� �5LYDV� HW� DO��� ������ FRQWUDVWDGRV�
FRQ� ORV� SXEOLFDGRV� SRU� &DEDOOHUR� ��������
LQGLFDQ�XQD�HYROXFLyQ�FUHFLHQWH�GHO�Q~PHUR�
GH�H[SORWDFLRQHV�TXH�VH�JHVWLRQDQ�GH�PRGR�
SURIHVLRQDO�� HO� LQFUHPHQWR� GH� OD� PDQR� GH�
REUD�DVDODULDGD��SURGXFWR�GHO�LQFUHPHQWR�GHO�
WDPDxR�GHO�UHEDxR�\�OD�SURGXFWLYLGDG��FRPR�
FRQVHFXHQFLD�GH�XQ�SURFHVR�GH�FRQFHQWUDFLyQ�
GH�H[SORWDFLRQHV��0LQLVWHULR�GH�$JULFXOWXUD��
$OLPHQWDFLyQ� \� 0HGLR� $PELHQWH� ��
0$*5$0$�� ������� (VWD� WHFQL¿FDFLyQ� HV�
FODYH� HQ� HO� PDQWHQLPLHQWR� \� GHVDUUROOR� GH�
ODV� H[SORWDFLRQHV� �0RQWRUR� HW� DO��� ����E���
FRQ� HO� REMHWLYR� GH� DSURYHFKDU� OD� HFRQRPtD�
GH�HVFDOD��.XPP���������DVLPLVPR�HQ�HVWD�
WHQGHQFLD�WDPELpQ�KD�LQÀXLGR�OD�UHIRUPD�GHO�
����� \� SRVWHULRU� UHYLVLyQ� GHO� ����� ±� �����
GH� OD� 3$&� �&DVWHO��0HQD��5Xt]��&DP~xH]�
5XL]� \� 6iQFKH]�5RGUtJXH]�� ������ *DVSDU��
(VFULEDQR��0HVtDV��5RGUtJXH]�GH�/HGHVPD�\�
3XOLGR��������

(O� FDUiFWHU� IDPLOLDU� \� WUDGLFLRQDO� GH�
ODV� H[SORWDFLRQHV� RYLQDV� VLPSOL¿FD� OD�
JHVWLyQ�� SHUR� OLPLWD� OD� LQFRUSRUDFLyQ� GH�
WHFQROyJLFDV�SRU� OD�GL¿FXOWDG�GH�DFFHGHU�DO�
¿QDQFLDPLHQWR� �7RUR�0XMLFD� HW� DO��� �������
SRU� XQD� PD\RU� UHVLVWHQFLD� D� LQFRUSRUDU�
HVTXHPDV� GH� PDQHMR� GLIHUHQWHV� �&XHYDV�
5H\HV�HW�DO����������\�DO�FDUiFWHU�WUDGLFLRQDO�
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GH� ODV� JDQDGHUtDV� �0RUDQWHV� HW� DO��� �������
/DV�FDUDFWHUtVWLFDV�GH�OD�H[SORWDFLyQ��5LYDV�
HW�DO���������FRQFXHUGDQ�FRQ�OR�VHxDODGR�SRU�
0RUDQWHV�� 5RQGyQ�� &ROPHQDUHV�� 5tRV� GH�
ÈOYDUH]� \�=DPEUDQR� ������� \�0RUDQWHV� HW�
DO�� ������� HQ� RYLQRV� WURSLFDOHV� \� HQ� RYLQR�
0DQFKHJR�� UHVSHFWLYDPHQWH�� HQ� FXDQWR� D�
TXH�H[SORWDFLRQHV�FRQ�XQD�RUJDQL]DFLyQ�GH�
WLSR�HPSUHVDULDO�SRVHHQ�PD\RU�GLQDPLVPR�\�
DSHUWXUD� D� ORV� FDPELRV� FXDQGR� VH� SODQWHDQ�
HO� XVR� GH� KHUUDPLHQWDV� WHFQROyJLFDV��
&RPSRUWDPLHQWR� TXH� VH� SRWHQFLD� FRQ� OD�
GLPHQVLyQ� GH� ODV� H[SORWDFLRQHV�� WDQWR� HQ�
Q~PHUR� GH� DQLPDOHV�� FRPR� HQ� VXSHU¿FLH�
�9LODERD�$UURQL]� HW� DO��� ������� \� SRU� HO�
UpJLPHQ� GH� WHQHQFLD� GH� OD� WLHUUD� �&XHYDV�
5H\HV� HW� DO��� ������0HNRQQHQ��'HKQLQHW� \�
.HOD\��������

/D� LGHQWL¿FDFLyQ� GH� ODV� LQQRYDFLRQHV� \� VX�
QLYHO�GH�DGRSFLyQ�HV� VLPLODU� HQ�REMHWLYR�DO�
WUDEDMR�GH�0HNRQQHQ�HW�DO���������UHDOL]DGR�
HQ� SHTXHxRV� SURGXFWRUHV� GH� YDFXQRV� HQ�
(WLRSLD�� FX\RV� UHVXOWDGRV� VRQ� DQiORJRV� HQ�
OR�UHIHUHQWH�DO�QLYHO�GH�DGRSFLyQ�GH�DOJXQDV�
GH� ODV� LQQRYDFLRQHV� LGHQWL¿FDGDV� HQ� HO�
SUHVHQWH� HVWXGLR�� /DV� WHFQRORJtDV�� FRQ� XQD�
LQFRUSRUDFLyQ� VXSHULRU� DO� ����� REHGHFHQ�
IXQGDPHQWDOPHQWH� D� OD� H[LVWHQFLD� GH�
QRUPDWLYDV�\�DO�HVWDEOHFLPLHQWR�GH�VLVWHPDV�
GH� SDJRV� GLIHUHQFLDGRV�� TXH� REOLJDQ� R�
LQFHQWLYDQ�HO�XVR�SRU�SDUWH�GH�ODV�JDQDGHUtDV��
7DO�HV�HO�FDVR�GH�OD�/H\�GH�6DQLGDG�$QLPDO�
�������� TXH� FRQWHPSOD� XQ� SODQ� VDQLWDULR�
EiVLFR�\�D� OD� LPSODQWDFLyQ�GH�XQ�SURJUDPD�
GH�PHMRUD�GH�OD�FDOLGDG�\�HO�HVWDEOHFLPLHQWR�
GH�XQ�SDJR�GLIHUHQFLDO�SRU�FDOLGDG��$ULDV��HW�
DO����������HO�FXDO�IRPHQWD�HO�XVR�GH�HTXLSR�H�
LQVWDODFLRQHV�TXH�IDYRUH]FDQ�OD�PHMRUD�GH�OD�
FDOLGDG�GH�OD�OHFKH�

/D� LGHQWL¿FDFLyQ� LQGLYLGXDO� FRQVWLWX\H� XQD�
DFFLyQ�REOLJDWRULD�GH�DFXHUGR�DO�UHDO�GHFUHWR�
�5'�� ��������� \� HQ� HO� UHJODPHQWR� GH� OD�
FRPXQLGDG� HXURSHD� �&(�� ��������� 6X� XVR�
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SULQFLSDOPHQWH� HV� OD� JHVWLyQ� GH� ODV� SULPDV�
JDQDGHUDV�� OD� UHDOL]DFLyQ� GH� FDPSDxDV� GH�
VDQHDPLHQWR�\�PRYLPLHQWRV�GH�DQLPDOHV��3RU�
RWUR�ODGR��OD�SODQL¿FDFLyQ�GH�OD�UHSURGXFFLyQ�
VH�LPSOHPHQWD�FRQ�HO�REMHWLYR�GH�GLVPLQXLU�
OD� HVWDFLRQDOLGDG� VH[XDO� \� ORJUDU� XQD�
GLVWULEXFLyQ� XQLIRUPH� GH� OD� SDULGHUD� D� OR�
ODUJR�GHO�DxR��5HTXHMR�\�0XODV��������

(Q� HO� FDVR� GH� ORV� FRUUHFWRUHV� VH� HPSOHDQ�
WUDGLFLRQDOPHQWH� FRQ� HO� REMHWR� GH� FXEULU�
XQRV� FRQWHQLGRV� GH� PLQHUDOHV� \� YLWDPLQDV�
PtQLPRV�HQ� OD� UDFLyQ�GH� ODV�RYHMDV��(O�XVR�
GH�XQLIHHG�FRQ�XQ�����GH�DGRSFLyQ��HV�XQD�
GH�ODV�UHVSXHVWDV�PiV�HYLGHQWHV�GHO�SURFHVR�
GH� HVSHFLDOL]DFLyQ� H� LQWHQVL¿FDFLyQ� GH� ODV�
H[SORWDFLRQHV�GH�RYLQR�0DQFKHJR��SHUPLWH�
OD� VXVWLWXFLyQ� GHO� SDVWRUHR� \� XQ� PHMRU�
DSURYHFKDPLHQWR� GH� OD� DFWLYLGDG� DJUtFROD�
PHGLDQWH� OD� SURGXFFLyQ� FHUHDOHV� \� IRUUDMHV�
�&DEDOOHUR�� ������� 1R� REVWDQWH�� VHJ~Q�
&DVDV~V��9LOODOED�\�*UDFLD��������HO�XQLIHHG�
FRQVWLWX\HQ� OD� FRPSOHPHQWDFLyQ� LGHDO� GHO�
SDVWRUHR�GXUDQWH� WRGR�HO�DxR��SRUTXH�HV�XQ�
VLVWHPD�GH�UDFLRQHV�FRPSOHWDV��KRPRJpQHDV�
TXH� SXHGH� DGDSWDUVH� FRQ� IDFLOLGDG� D� ODV�
QHFHVLGDGHV� GH� FDGD� H[SORWDFLyQ�� OR� TXH�
SHUPLWH� D� ODV� RYHMDV� PDQWHQHU� XQ� ySWLPR�
HVWDGR�GH�VDOXG�\�XQ�Pi[LPR�GH�SURGXFFLyQ��
$VLPLVPR� 2ODL]ROD�� &KHUWRXK� \� 0DQULTXH�
�������� VHxDODQ� TXH� HO� XVR� GH� XQLIHHG� GD�
OXJDU� D� FDPELRV� SRVLWLYRV� HQ� OD� HVWUXFWXUD�
GH� OD� H[SORWDFLyQ�� VREUH� WRGR� HQ� WpUPLQRV�
GH� GLPHQVLyQ� \� IDYRUHFH� OD� VRVWHQLELOLGDG�
VRFLDO� GH� ODV� H[SORWDFLRQHV� GH� RYLQR�� \� OD�
DGRSFLyQ� GH� HVWD� WHFQRORJtD� GHSHQGH� HQ�
JUDQ�PHGLGD�GH�OD�PHMRUD�GH�ORV�UHVXOWDGRV�
WpFQLFRV�\�HQ�HO�LQFUHPHQWR�GH�ORV�FRVWHV�GH�
DOLPHQWDFLyQ�TXH�VXSRQH�HO�XVR�GH�OD�PLVPD��
&RQWUDULDPHQWH�� OD� EDMD� LPSOHPHQWDFLyQ�
������� GH� LQQRYDFLRQHV� UHODFLRQDGDV� FRQ�
HO�PDQHMR� GHO� SDVWRUHR� HV� FRQVHFXHQFLD� GH�
ODV� OLPLWDFLRQHV� HVWUXFWXUDOHV� GHO� VLVWHPD�
YLQFXODGDV�D�OD�WHQHQFLD�GH�OD�WLHUUD�\�DO�FOLPD�
�&DEDOOHUR�� ������ &DEDOOHUR� \� )HUQiQGH]�
6DQWRV��������

(O� JUXSR�GH� LQQRYDFLRQHV� FRQ�XQ� UDQJR�GH�
LPSOHPHQWDFLyQ�HQWUH�XQ����\�����REHGHFHQ�
SULQFLSDOPHQWH�DO�FRQMXQWR�GH�KHUUDPLHQWDV�
WHFQROyJLFDV� TXH� LQFRUSRUD� $*5$0$�
PHGLDQWH� HO� SURJUDPD� GH� PHMRUDPLHQWR�
GH� OD� UD]D� 0DQFKHJD�� WDOHV� FRPR�� FRQWURO�
GH� UHQGLPLHQWR� OHFKHUR�� FRPSUREDFLyQ� GH�
¿OLDFLyQ��WpFQLFDV�UHSURGXFWLYDV�\�VHOHFFLyQ�
JHQpWLFD��-XUDGR��6HUUDQR�\�3pUH]�*X]PiQ��
������� DVSHFWR� HQ� HO� TXH� HO� ���� GH� ODV�
H[SORWDFLRQHV� HVWXGLDGDV� SHUWHQHFHQ� D�
$*5$0$�� JUXSR� GH� WHFQRORJtDV� TXH�
IDYRUHFHQ�XQ�LQFUHPHQWR�HQ�OD�SURGXFFLyQ�GH�
OHFKH�SRU�RYHMD�\�DxR��SURGXFWR�GH�XQ�PD\RU�
FRQRFLPLHQWR� \� FRQWURO� GH� ORV� DQLPDOHV��
FRQ� OD� FRQVHFXHQWH� PD\RU� SURGXFFLyQ� GH�
OHFKH�SRU�ODFWDQFLD��0LOiQ��&DMD��*RQ]iOH]�
*RQ]iOH]��)HUQiQGH]�3pUH]�\�6XFK��������

(O� HIHFWR� SRVLWLYR� HQWUH� HO� Q~PHUR� GH�
WHFQRORJtDV� DGRSWDGDV� \� OD� SURGXFFLyQ�
GH� OHFKH� HQ� ODV� H[SORWDFLRQHV� GH� RYLQR�
0DQFKHJR� FRLQFLGH� FRQ� ORV� UHVXOWDGRV�
UHSRUWDGRV�HQ�HVWXGLRV�VLPLODUHV�HQ�YDFXQRV�
�0HNRQQHQ� HW� DO��� ������ 7RUUHV� HW� DO���
������\� FRQ�HVWXGLRV� HODERUDGRV� HQ�RYLQRV�
�*HODVDNLV�� 9DOHUJDNLV�� $UVHQRV� \� %DQRV��
������ 0LOiQ� HW� DO��� ������� ,JXDOPHQWH� ODV�
H[SORWDFLRQHV� SHUWHQHFLHQWHV� D� $*5$0$�
LPSOHPHQWDQ�SUiFWLFDV�GH�JHVWLyQ�SRU�OR�TXH�
SURGXFHQ�PiV�OHFKH�TXH�ODV�H[SORWDFLRQHV�TXH�
QR�SHUWHQHFHQ��HYLGHQFLD�GH�TXH�XQD�PHMRU�
DFFLyQ�JHUHQFLDO� IDYRUHFH� OD�SURGXFFLyQ�GH�
OHFKH��'HO�PLVPR�PRGR��VH�UHSRUWDQ�PHMRUDV�
HQ� OD� SURGXFFLyQ� GH� OHFKH� FRQ� OD� DGRSFLyQ�
GH� LQQRYDFLRQHV� HQ� DOLPHQWDFLyQ� �2ODL]ROD�
HW�DO����������UHSURGXFFLyQ��0DUWtQ��3DODFtQ�
\�0DQWHFyQ��������5HTXHMR�\�0XODV��������
\� FDOLGDG� GH� OD� OHFKH� �$ULDV� HW� DO��� �������
1R�REVWDQWH��0RUDQWHV�HW�DO���������VHxDODQ�
TXH�HO�GHVHPSHxR�JHUHQFLDO�SURPHGLR�HQ�ODV�
H[SORWDFLRQHV�GH�RYLQR�0DQFKHJR�QR� WLHQH�
QLYHOHV� ySWLPRV�� SRU� OR� TXH� HV� QHFHVDULR�
PHMRUDU�OD�JHVWLyQ�GH�ORV�GLIHUHQWHV�SURFHVRV�
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Conclusiones

/DV� H[SORWDFLRQHV� OHFKHUDV� GH� RYLQR�
0DQFKHJR� SRVHHQ� XQ� HVFDVR� QLYHO� GH�
DGRSFLyQ� GH� WHFQRORJtD� \� DGHPiV� HV� �PX\�
KHWHURJpQHR�GHQWUR�GHO�JUXSR��/D�DGRSFLyQ�GH�
LQQRYDFLRQHV�HV�GHSHQGLHQWH�GHO�SHU¿O�GH�OD�
H[SORWDFLyQ�\�GH�ODV�FDUDFWHUtVWLFDV�VRFLDOHV��
HVSHUDQ]D� GH� FRQWLQXLGDG�� SHUWHQHQFLD�
D� $*5$0$� \� HO� QLYHO� GH� HGXFDFLyQ� GH�
ORV� SURGXFWRUHV�� /DV� FDUDFWHUtVWLFDV� GH�
GLPHQVLyQ�\� WHQHQFLD�GH� OD� WLHUUD� WLHQHQ�XQ�
LPSRUWDQWH� LPSDFWR� VREUH� OD� DGRSFLyQ� GH�
LQQRYDFLRQHV�HQ�ODV�H[SORWDFLRQHV�GH�RYLQR�
0DQFKHJR��SRU�OR�TXH�JHQHUDU�DFFLRQHV�VREUH�
HVWRV� DVSHFWRV� SRGUtD� IDYRUHFHU� XQ� PD\RU�
JUDGR� GH� LPSOHPHQWDFLyQ� GH� LQQRYDFLRQHV�
WHFQROyJLFDV��6H�KD�FRPSUREDGR��DVLPLVPR��
TXH� HO� DXPHQWR� GH� QLYHO� GH� OD� DGRSFLyQ�
GH� WHFQRORJtD� VH� DVRFLD� FRQ� XQD� PHMRU�
SURGXFFLyQ� GH� OHFKH�� FRPR� FRQVHFXHQFLD�
GH� OD� LPSOHPHQWDFLyQ� GH� XQ� SURJUDPD� GH�
JHVWLyQ�\�PHMRUDPLHQWR�GH�OD�UD]D�0DQFKHJD�
GH�$*5$0$�

8Q�DVSHFWR�GH�JUDQ�UHOHYDQFLD�HV�HO�GHVDUUROOR�
GH�DFFLRQHV�GLULJLGDV�D�SRWHQFLDU�HO�SDSHO�GH�
$*5$0$� HQ� HO� IXWXUR� GH� OD� SURGXFFLyQ�
GH� OHFKH� FRQ� RYLQR� 0DQFKHJR�� FRPR� XQ�
HOHPHQWR�GH�FRQVROLGDFLyQ�GH�HVWH�VHFWRU�HQ�
XQD� ]RQD� UHFRQRFLGD� FRPR� GHVIDYRUHFLGD�
SRU� OD� 8QLyQ� (XURSHD�� OR� FXDO� UHGXQGDUtD�
HQ� EHQH¿FLRV� VRFLDOHV�� HFRQyPLFRV� \�
DPELHQWDOHV�
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