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7KH� UHODWLRQVKLS� EHWZHHQ� QHW� SULPDU\� SURGXFWLYLW\� LQ� 3LQXV� WDHGD� SODQWDWLRQV� DQG� IROLDU� QXWULHQW�
FRQFHQWUDWLRQ�GXULQJ�WKH�SURGXFWLYH�F\FOH�ZDV�LQYHVWLJDWHG��7KUHH�GLIIHUHQW�DJHV�ZHUH�FRQVLGHUHG�IURP���WR����\HDUV�
RI�WKH�SODQWDWLRQ��)ROLDU�FRQFHQWUDWLRQV�ZHUH�FRPSDUHG�EHWZHHQ�WKHVH�DJHV��1XWULHQW�FRQFHQWUDWLRQV�ZHUH�DQDO\VHG�
EHWZHHQ�GLIIHUHQW�DJHV�RI�OHDYH�IRUPDWLRQ��1R�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�DPRQJ�DJHV�RI�OHDYHV�H[FHSW�IRU�
0J�ZKLFK�ZDV�ORZHU�LQ�OHDYHV�ROGHU�WKDQ���\HDU��LQ�WKH�LQWHUPHGLDWH�DJH�RI�GHYHORSPHQW��)ROLDU�FRQFHQWUDWLRQV�RI�3��
.��&D�DQG�0J�GLG�QRW�YDU\�VLJQLILFDQWO\�EHWZHHQ�DJHV�DQG�1�FRQFHQWUDWLRQ�ZDV�JUHDWHU�LQ�ROGHU�SORWV��'HFUHDVH�LQ�
QHW�SULPDU\�SURGXFWLYLW\�RI� WKH�SODQWDWLRQ�ZDV� UHODWHG�ZLWK�D� ORZHU�HIILFLHQF\�RI� IROLDU�1�DQG�3�SURGXFWLYLW\�DQG�
FKDQJHV�LQ�VWDQG�GHQVLW\���

.H\�ZRUGV��SURGXFWLYLW\��IROLDU�ELRPDVV��HIILFLHQF\�RI�QXWULHQWV�LQ�WKH�SURGXFWLYLW\��

5(680(1�

� 6H� LQYHVWLJy� OD� UHODFLyQ� HQWUH� OD�
SURGXFWLYLGDG�SULPDULD�QHWD�GH�SODQWDFLRQHV�GH�3LQXV
WDHGD� \� OD� FRQFHQWUDFLyQ� GH� QXWULHQWHV� IROLDUHV�
GXUDQWH� HO� FLFOR� SURGXFWLYR�� 6H� FRQVLGHUDURQ� WUHV�
HGDGHV� GHVGH� �� D� ��� DxRV� GH� SODQWDFLyQ� HQWUH� ODV�
FXDOHV�VH�FRPSDUDURQ�ODV�FRQFHQWUDFLRQHV�IROLDUHV�GH�
QXWULHQWHV�HQWUH�GLIHUHQWHV�HGDGHV�GH�IRUPDFLyQ�GH�ODV�
DFtFXODV��1R�VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�
HQWUH� HGDGHV� GH� IRUPDFLyQ� H[FHSWR� SDUD� HO� 0J� TXH�
IXH�PHQRU�HQ� ODV�KRMDV�PD\RUHV�D���DxR��HQ� OD� HGDG�
LQWHUPHGLD� GH� GHVDUUROOR�� (QWUH� HGDGHV�� ODV�
FRQFHQWUDFLRQHV� IROLDUHV� GH� 3�� .�� &D� \� 0J� QR�
YDULDURQ� VLJQLILFDWLYDPHQWH� \� OD� FRQFHQWUDFLyQ� GH�1�
IXH�PD\RU�HQ�ODV�SDUFHODV�GH�PD\RU�HGDG��6H�YLQFXOy�
OD�GLVPLQXFLyQ�HQ�OD�SURGXFWLYLGDG�SULPDULD�QHWD�GH�OD�
SODQWDFLyQ�FRQ�XQD�PHQRU�HILFLHQFLD�GHO�1�\�3�HQ� OD�
SURGXFFLyQ�GH�ELRPDVD�\�FDPELRV�HQ�OD�GHQVLGDG�GHO�
URGDO���

3DODEUDV� FODYH�� SURGXFWLYLGDG�� ELRPDVD� IROLDU��
HILFLHQFLD�GH�ORV�QXWULHQWHV�HQ�OD�SURGXFWLYLGDG���

,1752'8&&,Ï1�

'XUDQWH� HO� FUHFLPLHQWR� GH� XQD� SODQWDFLyQ� VH�
UHJLVWUDQ� FDPELRV� VLJQLILFDWLYRV� HQ� OD� SURGXFFLyQ� \�
GLVWULEXFLyQ� GH� OD� ELRPDVD�� HQ� HO� FRQWHQLGR� GH�
QXWULHQWHV� \� HQ� SDUiPHWURV� DVRFLDGRV� WDOHV� FRPR�
HILFLHQFLD� HQ� HO� XVR� GH� QXWULHQWHV� �-$59,6� \�
/(9(5(1=��������)25'��������$'(*%,',�HW�DO��
�������$VLPLVPR�VH�KD�YHULILFDGR�TXH�D� OR� ODUJR�GHO�
WLHPSR��OD�SURGXFWLYLGDG�SULPDULD�QHWD��331��GH�XQD�
SODQWDFLyQ� GLVPLQX\H�� OXHJR� GH� DOFDQ]DU� XQ� SLFR�
�2/6621�HW�DO���������60,7+�\�/21*���������(VWH�
GHFUHFLPLHQWR� GH� OD� SURGXFWLYLGDG� VH� KD� REVHUYDGR�
D~Q� D� HGDGHV� WHPSUDQDV�� $O� UHVSHFWR�� 67,7+� HW� DO��
������� FLWDQ� TXH� HQ� ERVTXHV� WHPSODGR� FiOLGRV� GH�
3LQXV� UDGLDWD� OD� SURGXFWLYLGDG� SULPDULD� DpUHD� QHWD�
GHFUHFLy�HQ�XQ�����������D������0J�KD���DxR����HQWUH�
ORV���\� ORV��� DxRV�GH� HGDG��(O� LQFUHPHQWR�SHULyGLFR�
GHO� IXVWH� �,3$�� HQ� SODQWDFLRQHV� GH� 3LQXV� WDHGD� � \�
3LQXV� HOOLRWWLL� � HQ� )ORULGD� �86$�� GHFUHFLy� HQ� �����
����D���0J�KD���DxR����HQWUH�ORV���\����DxRV�GH�HGDG�
GH� OD� SODQWDFLyQ� �-2.(/$� \� 0$57,1�� �������
$'(*%,',� HW� DO�� ������� VHxDODQ� TXH� OD� WHPSUDQD�
GLVPLQXFLyQ� GH� OD� 331� HQ� SODQWDFLRQHV� GH� 3LQXV�
WDHGD� �EDMR�VLOYLFXOWXUD�LQWHQVLYD�VH�FRUUHODFLRQD�FRQ�
XQD�GLVPLQXFLyQ�HQ�OD�GLVSRQLELOLGDG�GH�QXWULHQWHV�HQ�
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HO�VXHOR��YHULILFDGD�D�WUDYpV�GH�XQD�GLVPLQXFLyQ�GH�ODV�
FRQFHQWUDFLRQHV�GH�QXWULHQWHV�HQ�OD�ELRPDVD�IROLDU���

(Q� SODQWDFLRQHV� GH� 3�� WDHGD�� VLWXDGDV� HQ� HO�
1RUWH� GH� OD� SURYLQFLD� GH� 0LVLRQHV�� *2<$� HW� DO��
������� HVWXGLDURQ� ORV� FDPELRV� RFXUULGRV� HQ� OD�
ELRPDVD�� SURGXFWLYLGDG� \� GLVWULEXFLyQ� GH� QXWULHQWHV�
HQ� XQD� VHFXHQFLD� GH� HGDGHV�� (Q� GLFKR� HVWXGLR� OD�
SURGXFWLYLGDG� SULPDULD� DpUHD� QHWD� �33$1�� HVWLPDGD�
FRPR� OD� VXPD� GHO� LQFUHPHQWR� PHGLR� OHxRVR� PiV� OD�
FDtGD� GH� KRMDUDVFD� DQXDO�� GLVPLQX\y� GH� ���0J� KD���
DxR��� D� ���0J� KD��� DxR��� � HQWUH� ORV� �� \� ��� DxRV� GH�
HGDG�GH�OD�SODQWDFLyQ��(Q�SODQWDFLRQHV�GH�3��WDHGD��HQ�
HO�QRUWH�GH�0LVLRQHV��ORV�SUREOHPDV�GH�IHUWLOLGDG��GHO�
VXHOR�PiV�SUREDEOHV�VH�DVRFLDQ�FRQ�OD�GLVSRQLELOLGDG�
GH� IyVIRUR� \� SRWDVLR�� QXWULHQWHV� FX\D� GLVSRQLELOLGDG�
HQ�VXHORV�iFLGRV�ORV�KDFH�SDUWLFXODUPHQWH�VHQVLEOHV�DO�
WLSR� GH� PDQHMR�� /DV� SUiFWLFDV� SRVW�FRVHFKD� TXH�
LQFOX\HQ� OD� TXHPD� GH� ORV� UHVLGXRV� SURGXFHQ� XQ�
LPSDFWR� QHJDWLYR� VLJQLILFDWLYR� VREUH� OD� HVWDELOLGDG�
QXWULWLYD�GH�ODV�SODQWDFLRQHV��*2<$�HW�DO����������

(Q�HVWH�WUDEDMR�VH�SODQWHDQ�FRPR�KLSyWHVLV�����
OD� GLVPLQXFLyQ� GH� OD� 33$1� D� OR� ODUJR� GHO� FLFOR�
SURGXFWLYR� GH� OD� SODQWDFLyQ� SRGUtD� GHEHUVH� D� XQ�
GHFUHFLPLHQWR� HQ� OD� GLVSRQLELOLGDG� GH� QXWULHQWHV� GHO�
VXHOR�� ��� ODV� KRMDV� GH� GLIHUHQWH� HGDG� GH� OD� SODQWD��
FRUUHVSRQGLHQWHV� D� XQD� PLVPD� HGDG� GH� SODQWDFLyQ��
SRGUtDQ� GLIHULU� HQ� VXV� QHFHVLGDGHV� GH� QXWULHQWHV��
LQIOX\HQGR�GH�HVWH�PRGR�HQ�VX�GHPDQGD���

6H� SODQWHDQ� WUHV� REMHWLYRV� GH� HVWXGLR�� ����
FRQRFHU�VL�H[LVWHQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH� ODV�
FRQFHQWUDFLRQHV� GH� QXWULHQWHV� HQ� DFtFXODV� GH� 3LQXV�
WDHGD� GH� GLIHUHQWHV� HGDGHV� GH� SODQWDFLyQ� GH� ORV�
LQGLYLGXRV�� ���� HVWDEOHFHU� VL� H[LVWHQ� GLIHUHQFLDV� GH�
FRQFHQWUDFLyQ� GH� QXWULHQWHV� HQWUH� DFtFXODV� GH�
GLIHUHQWHV�HGDGHV�GH�IRUPDFLyQ�GHQWUR�GH�XQD�PLVPD�
HGDG� GH� ORV� LQGLYLGXRV�� ���� HVWLPDU� HO� tQGLFH� GH�
HILFLHQFLD� GH� 331� GH� ORV� QXWULHQWHV� IROLDUHV�
�+,5(0$7+� HW� DO�� ������ D� OR� ODUJR� GHO� FLFOR� GH�
SURGXFFLyQ�GH�ELRPDVD�GH�OD�SODQWDFLyQ��

0$7(5,$/(6�<�0e72'26��

(O� HVWXGLR� VH� UHDOL]y� HQ� HO� HVWDEOHFLPLHQWR�
)RUHVWDO�3XHUWR�/DUKDJXH��SUy[LPR�D� OD� ORFDOLGDG�GH�
0RQWHFDUOR��SURYLQFLD�GH�0LVLRQHV�������
6�\��������

2�� ����P� V� P��� /D� WHPSHUDWXUD� PHGLD� DQXDO� HV� GH�
����� �&�� FRQ� XQD� PHGLD� Pi[LPD� GH� ����� �&� \� XQD�
PHGLD�PtQLPD�������&��/D�SUHFLSLWDFLyQ�PHGLD�DQXDO�
HV� GH� ����� PP�� FRQ� XQ� UpJLPHQ� GH� GLVWULEXFLyQ�
LVRKLJUR��,17$�����������

6H� VHOHFFLRQDURQ� SDUFHODV� FRUUHVSRQGLHQWHV� D�
URGDOHV� GH� 3LQXV� WDHGD� /�� GH� WUHV� HGDGHV� GH�
SODQWDFLyQ��������\����DxRV�DO�FRPLHQ]R�GHO�HQVD\R��
(VWDV�HGDGHV�IXHURQ�GHQRPLQDGDV�IDVHV�GH�GHVDUUROOR�
�)DVH� ,�� ,,� \� ,,,�� ODV� TXH� FRQIRUPDURQ� JUXSRV� GH�
HGDGHV�TXH�DEDUFDURQ�XQ�SHUtRGR�GH�PXHVWUHR�GH�GRV�
DxRV��)DVH�,�����������)DVH�,,��������������)DVH�,,,������
���� ���� /DV� GLIHUHQWHV� IDVHV� HVWDEDQ� XELFDGDV� VREUH�
VXHORV� FRQ� FDUDFWHUtVWLFDV� VLPLODUHV�� \� UHFLELHURQ� ORV�
PLVPRV� WUDWDPLHQWRV� VLOYLFXOWXUDOHV�� GH� PDQHUD� WDO�

TXH� SRGUtDQ� VHU� FRQVLGHUDGDV� FRPR� XQD�
FURQRVHFXHQFLD�� (Q� FDGD� IDVH� VH� LQVWDODURQ� WUHV�
SDUFHODV� GH� ���� Pð� ���� [� ��� P��� (O� iUHD� EDVDO� IXH�
VLPLODU� HQ� ODV� IDVHV�GH�GHVDUUROOR� ,�\� ,,� ������\������
Pð�KD�� UHVSHFWLYDPHQWH�� \� DXPHQWD� HQ� OD� IDVH� ,,,�
������ Pð�KD��� /D� GHQVLGDG� IXH� ����� ���� \� ����
LQGLYLGXRV�KD��HQ�ODV�IDVHV�,��,,�\�,,,�UHVSHFWLYDPHQWH��
/RV�FDPELRV�HQ�OD�GHQVLGDG�VRQ�SURGXFWR�GH�SUiFWLFDV�
VLOYtFRODV��*2<$�HW�DO����������

/DV� PXHVWUDV� GH� DFtFXODV� IXHURQ� REWHQLGDV� D�
SDUWLU�GH�OD�FRVHFKD�GH���iUEROHV�SRU�SDUFHOD��WRWDO����
LQGLYLGXRV���HQ�HO�YHUDQR�GH�������DEDUFDQGR�HO�UDQJR�
GH� GLVWULEXFLyQ� GLDPpWULFD� GH� ODV� PLVPDV�� /DV�
DFtFXODV�GH�XQD�PLVPD�SODQWD�VH�VHSDUDURQ�HQ�HGDGHV�
GH�IRUPDFLyQ�VHJ~Q�OD�HGDG�GH�OD�UDPD��D��KRMDV�GH�XQ�
DxR��HQ�UDPDV�FRQ�XQ�DQLOOR�GH�FUHFLPLHQWR��E��KRMDV�
PD\RUHV� D� �� DxR�� HQ� UDPDV� FRQ� �� R� PiV� DQLOORV� GH�
FUHFLPLHQWR� \� F�� KRMDV� QXHYDV�� TXH� UHSUHVHQWDQ� D�
DTXHOODV�GH�UHFLHQWH�IRUPDFLyQ���

6H�DQDOL]DURQ�ODV�FRQFHQWUDFLRQHV�GH�1��3��.��
&D�\�0J�SDUD�FDGD�HGDG�HQ�ODV�TXH�IXHURQ�VHSDUDGDV�
ODV� DFtFXODV�� /DV� PXHVWUDV� VH� PROLHURQ� HQ� PROLQR�
:LOH\�\�WDPL]DURQ�FRQ�PDOOD�����3DUD�DQDOL]DU�3��.��
&D� \� 0J�� VH� LQFLQHUDURQ� VXEPXHVWUDV� D� ����&�� VH�
GLJLULHURQ�ODV�FHQL]DV�HQ�+�12��\�+�2��DO������/8+�
+8$1*�<� 6&+8/7(�� ������ \� VH�PLGLHURQ� HQ� XQ�
HVSHFWUyPHWUR� GH� HPLVLyQ� GH� SODVPD� %HFNPDQ�
6SHFWUD�6FDQ�9��(Q�RWUDV�VXEPXHVWUDV�VH�GHWHUPLQy�OD�
FRQFHQWUDFLyQ� GH� 1� FRQ� XQ� /(&2� &16�������
PHGLDQWH� HO� PpWRGR� GH� FRPEXVWLyQ� VHFD�
�7$%$7$%$,� \� %5(01(5�� ������� /DV�
FRQFHQWUDFLRQHV� PHGLDV� GH� FDGD� HOHPHQWR�
PXOWLSOLFDGDV� SRU� OD� PDWHULD� VHFD� GH� FDGD�
FRPSDUWLPLHQWR�� SHUPLWLHURQ� REWHQHU� ODV�
FRUUHVSRQGLHQWHV�PDVDV�PLQHUDOHV���

� 6H� FRPSDUDURQ� ODV� FRQFHQWUDFLRQHV� GH�
QXWULHQWHV�HQWUH�GLIHUHQWHV�HGDGHV�GH�IRUPDFLyQ�\�IDVH�
GH�GHVDUUROOR�PHGLDQWH�$129$�GH�GRV�IDFWRUHV��/DV�
PHGLDV�VH�FRPSDUDURQ�PHGLDQWH�HO�WHVW�GH�7XNH\�� ���
�����62.$/�\�52/+)����������

$� SDUWLU� GH� XQ� HVWXGLR�PiV� DPSOLR�� UHDOL]DGR�
VLPXOWiQHDPHQWH� SRU� *2<$� HW� DO�� ������� HQ� ODV�
PLVPDV�SDUFHODV�TXH�HO�SUHVHQWH� WUDEDMR��7DEOD����VH�
REWXYLHURQ� ORV� GDWRV� SDUD� OD� HVWLPDFLyQ� GH� OD�
HILFLHQFLD� GH� ORV� QXWULHQWHV� HQ� OD� SURGXFFLyQ� GH�
ELRPDVD�� FDOFXODGR� FRPR� HO� FRFLHQWH� HQWUH� OD�
SURGXFWLYLGDG� SULPDULD� QHWD� �33$1�� \� OD�
PLQHUDORPDVD�IROLDU��+,5(0$7+�HW�DO�����������/DV�
SDUFHODV�FRUUHVSRQGLHQWHV�D�ODV�IDVHV�GH�GHVDUUROOR�GHO�
HVWXGLR� GH�*2<$�HW� DO�� ������� VRQ� ODV�PLVPDV� TXH�
ODV�UHSRUWDGDV�HQ�HO�SUHVHQWH�WUDEDMR��

&RUUHVSRQGH� DFODUDU� TXH� VL� ELHQ� ODV�
FRQFHQWUDFLRQHV� GH� QXWULHQWHV� IXHURQ� REWHQLGDV� D�
SDUWLU�GH�WUHV�iUEROHV�SRU�SDUFHOD��Q ��SDUD�FDGD�IDVH�
GH� HGDG��� HVWRV� YDORUHV� IXHURQ� FRQVLGHUDGRV�
UHSUHVHQWDWLYRV� GH� FDGD� SDUFHOD�� $� VX� YH]�� WDQWR� OD�
ELRPDVD�� PLQHUDORPDVD� FRPR� OD� SURGXFWLYLGDG�
SULPDULD� QHWD� \� HO� tQGLFH� GH� HILFLHQFLD� IXHURQ�
FDOFXODGDV�D�QLYHO�GH�OD�SREODFLyQ��URGDO���\D�TXH�HQ�
HO� WUDEDMR� UHDOL]DGR� SRU� *2<$� HW� DO�� ������� VH�



5HYLVWD�)RUHVWDO�<9<5$5(7$�����'LFLHPEUH����� �

*R\D�HW�DO��<9<5$5(7$��������������

FRQVLGHUDURQ� SDUD� HO� FiOFXOR� GH� OD� ELRPDVD� \�
SURGXFWLYLGDG��WRGRV�ORV�LQGLYLGXRV�SUHVHQWHV�HQ�FDGD�

XQD�GH�ODV�SDUFHODV�HVWXGLDGDV���

7DEOD� ��� 3URGXFWLYLGDG� SULPDULD� DpUHD� QHWD� �33$1�� \� PLQHUDORPDVDV� IROLDUHV� HQ� GLIHUHQWHV� IDVHV� GHO�
GHVDUUROOR�GH�OD�SODQWDFLyQ��
7DEOH����1HW�3ULPDU\�3URGXFWLYLW\��33$1��DQG�IROLDU�PLQHUDO�PDVV�LQ�GLIIHUHQW�DJHV�RI�SODQWDWLRQ���

)OXMRV��0J�KD���DxR���� 0LQHUDORPDVD�IROLDU��NJ�KD��)DVH�GH�
GHVDUUROOR� ,0$�� &$Ë'$�� 33$1�� 1� 3� .� &D� 0J�
,� ����� ���� ����� ������ ���� ����� ����� �����
,,� �������� ���� ����� ������ ���� ����� ����� ������
,,,� ����� ���������� ����� ������ ���� ����� ����� ������
)XHQWH��*2<$�HW�DO����������

�)DVHV��DxRV���,�������,,���������,,,��������
�,0$��LQFUHPHQWR�PHGLR�DQXDO�GHO�IXVWH� �ELRPDVD�GHO�IXVWH��HGDG�GH�OD�SODQWDFLyQ�
�&$,'$��FDtGD��DQXDO�GH�KRMDUDVFD�
�33$1� �,0$���&$,'$�

5(68/7$'26�

6H� HQFRQWUDURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ�
ODV� FRQFHQWUDFLRQHV� GH� 1� IROLDU� HQWUH� IDVHV� GH�
GHVDUUROOR�SHUR�QR� HQWUH� ODV� HGDGHV� GH� IRUPDFLyQ�GH�
DFtFXODV�GH�XQD�PLVPD�IDVH��/DV�DFtFXODV�GH�OD�IDVH�,,,�
SRVHHQ�PD\RU�FRQFHQWUDFLyQ�GH�1��S����������3DUD�HO�
3�QR�VH�REVHUYDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV��FRQ�XQD�
WHQGHQFLD�D� OD�PD\RU�FRQFHQWUDFLyQ�HQ� IDVH� ,,,��3DUD�
.� \� &D� QR� VH� REVHUYDURQ� GLIHUHQFLDV� VLJQLILFDWLYDV��
FRQ� XQD� WHQGHQFLD� LQYHUVD� D� ORV� RWURV� QXWULHQWHV�� HV�
GHFLU�GLVPLQX\HQGR�OD�FRQFHQWUDFLyQ�KDFLD�OD�IDVH�,,,��
(O� 0J� PRVWUy� XQ� SDWUyQ� DOJR� GLIHUHQWH� FRQ� XQD�
WHQGHQFLD� D�GLVPLQXLU� KDFLD� OD�)DVH� ,,,� \� FRQ�PHQRU�
YDORU�HQ�ODV�HGDGHV�GH�KRMDV�GH�PiV�GH���DxR��*UiILFR�
����(O�WpUPLQR�GH�LQWHUDFFLyQ�HQWUH�IDVHV�GH�GHVDUUROOR�
\� HGDG� GH� IRUPDFLyQ� GH� ODV� DFtFXODV� UHVXOWR� QR�
VLJQLILFDWLYR� SDUD� 1�� 3�� .� \�0J�� SHUR� VLJQLILFDWLYR�
SDUD� HO� &D� LQGLFDQGR� TXH� ODV� FRQFHQWUDFLRQHV� HQ�
DFtFXODV�GH�GLIHUHQWHV�HGDGHV�JXDUGDQ�UHODFLyQ�FRQ�OD�
HGDG�GH�SODQWDFLyQ�R�IDVH�GH�GHVDUUROOR���

(O� tQGLFH�GH�HILFLHQFLD�GH� ORV�QXWULHQWHV�HQ� OD�
SURGXFWLYLGDG� PRVWUy� XQD� WHQGHQFLD� GHFUHFLHQWH� GHO�
����SDUD�HO�1�\�GHO�����SDUD�HO�3�GHVGH�OD�IDVH�,�D�OD�
IDVH�,,,��(O�.�PRVWUy�XQD�WHQGHQFLD�FUHFLHQWH�GHO����
HQWUH�GLFKDV�IDVHV��/D�HILFLHQFLD�GH�SURGXFFLyQ�GHO�&D�
\�0J�PRVWUy�XQD�WHQGHQFLD�GHFUHFLHQWH�HQWUH�OD�IDVH�,�

\� ,,� GH� �� \� ���� UHVSHFWLYDPHQWH�� SHUR� OXHJR� HVWD�
WHQGHQFLD� VH� LQYLUWLy�HQWUH� ODV� IDVHV� ,,�\� ,,,�� � FRQ�XQ�
LQFUHPHQWR�GHO�����HQ�OD�HILFLHQFLD�GHO�&D�\�VyOR�GHO�
���� HQ� OD� HILFLHQFLD� GHO� 0J�� TXH� DOFDQ]y� YDORUHV�
VLPLODUHV�D�ORV�GH�OD�IDVH�,��7DEOD�����

7DEOD����(ILFLHQFLD�GH�ORV�QXWULHQWHV�HQ�OD�SURGXFFLyQ�GH�ELRPDVD���
7DEOH����(IILFLHQF\�RI�QXWULHQWV�LQ�WKH�ELRPDVV�SURGXFWLRQ��

(ILFLHQFLD��NJ�GH�0DWHULD�VHFD�NJ�GH�QXWULHQWH��)DVH�GH�
GHVDUUROOR� 1� 3� .� &D� 0J�
,� ���� ����� ���� ���� �����
,,� ���� ����� ���� ���� �����
,,,� ���� ����� ���� ���� �����

(ILFLHQFLD��33$1�PLQHUDORPDVD�IROLDU��VHJ~Q�+,5(0$7+�HW�DO��������
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*UiILFR����&RQFHQWUDFLRQHV�GH�QXWULHQWHV�HQ�KRMDV�GH�GLIHUHQWH�HGDG�GH�IRUPDFLyQ��+�1XHYDV��KRMDV�QXHYDV��
+� �� DxR�� KRMDV� GH� �� DxR�� +� !� �� DxR�� KRMDV� PD\RUHV� D� �� DxR�� HQ� ODV� GLIHUHQWHV� IDVHV� GH� GHVDUUROOR� GH� OD�
SODQWDFLyQ��/DV�OtQHDV�YHUWLFDOHV�LQGLFDQ�HO�HUURU�HVWiQGDU��
*UDSK����&RQFHQWUDWLRQV�RI�QXWULHQWV�LQ�OHDYHV�RI�GLIIHUHQW�DJH�RI�IRUPDWLRQ��+�1XHYDV��QHZ�OHDYHV��+���DxR��
OHDYHV���\HDU�ROG��+�!���DxR��OHDYHV�ROGHU�WKDQ���\HDU��DW�WKH�GLIIHUHQW�VWDJHV�RI�GHYHORSPHQW�RI�WKH�SODQWDWLRQ��
7KH�YHUWLFDO�OLQHV�LQGLFDWH�WKH�VWDQGDUG�HUURU��

',6&86,Ï1�<�&21&/86,21(6�

��/DV� FRQFHQWUDFLRQHV� IROLDUHV� GH� QXWULHQWHV�
FRUUHVSRQGLHQWHV� D� OD� IDVH� ,,,� ������� DxRV�� IXHURQ�
VLPLODUHV�D�ODV�HVWLPDGDV�SRU�*2<$�HW�DO���������HQ�
SODQWDFLRQHV�GH�3��WDHGD�GH����DxRV�GH�OD�ORFDOLGDG�GH�
6DQ�$QWRQLR��0LVLRQHV���

/D�DXVHQFLD�GH�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�ODV�
FRQFHQWUDFLRQHV� GH� 1�� 3�� .� \� &D� HQWUH� HGDGHV� GH�
IRUPDFLyQ�GH� ODV� DFtFXODV�SRGUtD� UHODFLRQDUVH� FRQ� OR�

VHxDODGR� SRU� 1$0%,$5� \� ),)(� �������� TXLHQHV�
UHSRUWDURQ�FDPELRV�FtFOLFRV�HQ�HO�FRQWHQLGR�GH�1�\�3�
HQ� ODV� DFtFXODV� GH� 3�� UDGLDWD� GHVGH� VX� IRUPDFLyQ�
LQLFLDO�KDVWD�VX�VHQHVFHQFLD��/DV�GLVPLQXFLRQHV�GH�ODV�
FRQFHQWUDFLRQHV� GH� QXWULHQWHV� IROLDUHV� FRLQFLGHQ� FRQ�
ORV� SHUtRGRV� GH� DFWLYD� SURGXFWLYLGDG� GH� OD� SODQWD��
PLHQWUDV�TXH� OD�DFXPXODFLyQ�GH�QXWULHQWHV�RFXUUH�HQ�
ORV� SHUtRGRV� FRQ� EDMDV� WDVDV� GH� FUHFLPLHQWR�
�1$0%,$5�\�),)(���������3RU� OR�FXDO� VH�HVSHUDUtD�
TXH� FDPELRV� PDV� QRWRULRV� HQ� ODV� FRQFHQWUDFLRQHV�
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IROLDUHV�GH�ORV�QXWULHQWHV�PyYLOHV��1��3�\�.��SRGUtDQ�
UHJLVWUDUVH� HVWDFLRQDOPHQWH� PiV� TXH� HQ� XQ� PLVPR�
PRPHQWR�HQ�KRMDV�GH�GLIHUHQWH�HGDG�GH�IRUPDFLyQ�

/D� OLPLWDFLyQ� GH� QXWULHQWHV� D� OR� ODUJR� GHO�
GHVDUUROOR�GH�XQD�SODQWDFLyQ�IXH�UHSRUWDGD�FRPR�XQD�
GH� ODV� FDXVDV� HQ� OD� GLVPLQXFLyQ� GH� OD� WDVD� GH�
SURGXFFLyQ�HQ�SODQWDFLRQHV�GH�3�� WDHGD� �-2.(/$�\�
0$57,1�� ������ $'(*%,',� HW� DO��� ������� (Q� HO�
SUHVHQWH�HVWXGLR�� ORV�FDPELRV�HQ� ODV�FRQFHQWUDFLRQHV�
GH� QXWULHQWHV� IROLDUHV� HQWUH� IDVHV� QR� UHVSDOGDQ� OD�
KLSyWHVLV�GH�XQD�GLVPLQXFLyQ�HQ�OD�GLVSRQLELOLGDG�GH�
QXWULHQWHV� HGiILFRV� FRQ� OD� HGDG� GH� OD� SODQWDFLyQ��
$'(*%,',� HW� DO�� ������� VHxDODQ� TXH� OD�
GLVSRQLELOLGDG�GHO�1��3�\�.�SXHGH�DXPHQWDU�D�OR�ODUJR�
GHO� WLHPSR� HQ� SODQWDFLRQHV� PDQHMDGDV�
LQWHQVLYDPHQWH�� \D� TXH� HV� DSRUWDGD� SRU� IHUWLOL]DQWHV��
SHUR� HO� UiSLGR� FUHFLPLHQWR� GH� ODV� SODQWDV� \� OD� DOWD�
GHPDQGD�GH�QXWULHQWHV�TXH�FRQOOHYD��SXHGHQ�FRQGXFLU�
D� GHILFLHQFLDV� HQ� RWURV� QXWULHQWHV� TXH� QR� VRQ�
LQFRUSRUDGRV� PHGLDQWH� IHUWLOL]DFLyQ�� HQ� SDUWLFXODU�
0J��&D�\�PLFURQXWULHQWHV��(Q�HO�SUHVHQWH�HVWXGLR��ODV�
FRQFHQWUDFLRQHV� GH� .�� &D� \� 0J� PRVWUDURQ� XQD�
WHQGHQFLD� GHFUHFLHQWH� FRQ� OD� PD\RU� HGDG� GH� ODV�
SODQWDFLRQHV�� DXQTXH� HVWDV� GLIHUHQFLDV� IXHURQ� QR�
VLJQLILFDWLYDV��(Q�FDPELR�ODV�FRQFHQWUDFLRQHV�GH�1�\�
3�VH�LQFUHPHQWDURQ�D�OR�ODUJR�GHO�WLHPSR�DXQTXH�VROR�
VLJQLILFDWLYDPHQWH� HQ� HO� FDVR� GHO� 1�� (VWD� PD\RU�
FRQFHQWUDFLyQ� GH� 1� HV� REWHQLGD� HQ� iUEROHV� FRQ� XQ�
PD\RU�GHVDUUROOR�GH�FRSDV�HQ�OD�IDVH�,,,��UHVSHFWR�GH�
ODV�RWUDV�IDVHV��

/D�HILFLHQFLD�GHO�1�\�HO�3�HQ�OD�SURGXFWLYLGDG�
GLVPLQX\y�GHVGH�OD�IDVH�,�D�OD�IDVH�,,,��(V�GHFLU�TXH�OD�
FDQWLGDG�GH�PDWHULD�VHFD�DpUHD�SURGXFLGD�SRU�XQLGDG�
GH� 1� \� 3� SUHVHQWHV� HQ� ODV� DFtFXODV� IXH� PHQRU� D� OR�
ODUJR� GHO� FLFOR� GH� SURGXFFLyQ� HQ� HVWDV� SODQWDFLRQHV��
$XQTXH� OD� HILFLHQFLD� GH� SURGXFFLyQ� GHO� &D� \� .�
PRVWUy� XQD� WHQGHQFLD� FUHFLHQWH�� OD� PHQRU� HILFLHQFLD�
GH�SURGXFFLyQ�D�OR�ODUJR�GHO�WLHPSR�GH�ORV�QXWULHQWHV�
PiV� LPSRUWDQWHV� SDUD� HO� FUHFLPLHQWR� �1� \� 3�� VH�
UHODFLRQD�FRQ�OD�GLVPLQXFLyQ�GH�OD�WDVD�GH�SURGXFFLyQ�
GH� HVWDV� SODQWDFLRQHV� GXUDQWH� HO� FLFOR� SURGXFWLYR��
GHVWDFiQGRVH� TXH� HVWD� GLVPLQXFLyQ� VH� SURGXFH� HQ� HO�
FRPSDUWLPLHQWR�IXVWH��HQ�WDQWR�TXH�OD�FDtGD�DQXDO�QR�
YDUtD�FRQ�OD�HGDG��*2<$�HW�DO����������/D�HYROXFLyQ�
GH�OD�ELRPDVD�IROLDU�R�HO�iUHD�IROLDU�D�QLYHO�GH�SDUFHOD�
SRVHH�XQ�SDWUyQ�GLVWLQWLYR�FRQ�XQ� UiSLGR� LQFUHPHQWR�
DO�LQLFLR�GHO�GHVDUUROOR�KDVWD�TXH�DOFDQ]D�YDORUHV�PiV�
R�PHQRV� FRQVWDQWHV�� D~Q� FXDQGR� OD� ELRPDVD� IROLDU� D�
QLYHO� LQGLYLGXDO�SXHGH�VHJXLU�DXPHQWDQGR��-2.(/$�
\� 0$57Ë1�� ������ 60,7+� \� /21*�� ������� 6L� OD�
ELRPDVD� IROLDU� GH� OD� SDUFHOD� SHUPDQHFH� FRQVWDQWH��
HQWRQFHV� XQD� PHQRU� WDVD� GH� FUHFLPLHQWR� SRGUtD�
DWULEXLUVH� D� XQD� GLVPLQXFLyQ� HQ� OD� HILFLHQFLD�
IRWRVLQWpWLFD�� D� PHQXGR� YLQFXODGD� FRQ� HO� DXWR�
VRPEUHDGR�� FRQ� OLPLWDFLRQHV� GH� QXWULHQWHV� R� FRQ� HO�
HQYHMHFLPLHQWR� GH� ODV� KRMDV� TXH� LPSOLFD� WDVDV�
IRWRVLQWpWLFDV� UHODWLYDPHQWH� PiV� EDMDV� \� PHQRU�
HILFLHQFLD� HQ� HO� XVR� GHO� 1� �-2.(/$� \� 0$57Ë1��
������ 60,7+� \� /21*�� ������ (6&8'(52� \�
0(',$9,//$�� ������� (Q� HO� SUHVHQWH� HVWXGLR�� OD�

ELRPDVD�IROLDU�D�QLYHO�GHO�LQGLYLGXR�VH�LQFUHPHQWy�GH�
�����NJ� ��iUERO�HQ� OD� IDVH�,�D������D�NJ� ��iUERO�HQ� OD�
IDVH�,,,�UHVSHFWLYDPHQWH��*R\D��FRP��SHUV����PLHQWUDV�
TXH� D� QLYHO� GHO� URGDO� PRVWUy� XQD� WHQGHQFLD�
GHFUHFLHQWH�HQWUH�GLFKDV�IDVHV��TXH�SRGUtD�DWULEXLUVH�D�
ODV� SUiFWLFDV� GH� UDOHR� �*2<$� HW� DO��� ������ \� QR� D�
GpILFLW� GH� QXWULHQWHV��'H� DFXHUGR� FRQ� HVWRV� GDWRV�� OD�
GLVPLQXFLyQ�HQ�OD�33$1�GHVGH�OD�IDVH�,�D� OD�IDVH�,,,�
VH� YLQFXOD� FRQ� FDPELRV� HQ� OD� GHQVLGDG� GH� OD�
SODQWDFLyQ�\�FRQ�XQD�PHQRU�HILFLHQFLD�GHO�1�\�3�HQ�OD�
SURGXFWLYLGDG��(O�ERVTXH�HQ�VX�FRQMXQWR�FUHFH�PHQRV�
SHUR� ORV� iUEROHV� LQGLYLGXDOPHQWH� DXPHQWDURQ� VX�
FUHFLPLHQWR��VLQ�SRGHU��D~Q��FRPSHQVDU�HO�HIHFWR�GH�OD�
H[WUDFFLyQ� GH� LQGLYLGXRV�� (VH� PD\RU� FUHFLPLHQWR� VH�
REVHUYD�HQ�XQ�PD\RU�GHVDUUROOR�GH�ODV�FRSDV�\�HQ�TXH�
OD� FDtGD� GH� KRMDUDVFD� QR� YDUtD� FRQ� OD� HGDG�� 3RGUtD�
LQWHUSUHWDUVH� TXH� HO� UDOHR� SURGXMR� XQD� UHGLVWULEXFLyQ�
GHO�FUHFLPLHQWR�LQFRPSOHWD�DO�PRPHQWR�GH�UHDOL]DUVH�
HVWH� HVWXGLR�� (O�PD\RU� FUHFLPLHQWR� LQGLYLGXDO� \� XQD�
PD\RU� FDSWDFLyQ� GH� UHFXUVRV� �DXPHQWR� GH� OD�
FRQFHQWUDFLyQ�IROLDU�GH�1�\�3��SHUPLWHQ�HVSHUDU�TXH�
OD� SURGXFWLYLGDG� DXPHQWH� FRQ� HO� WLHPSR��
IXQGDPHQWDOPHQWH�SRU�HO�DXPHQWR�GHO�FUHFLPLHQWR�GHO�
IXVWH�� \D� TXH� HO� ,0$� UHSUHVHQWD�PDV� GHO� ����GH� OD�
33$1�HQ�ODV�IDVHV�,�\�,,��*2<$�HW�DO����������

$*5$'(&,0,(1726�

(VWH� WUDEDMR� IXH� UHDOL]DGR� JUDFLDV� D� OD�
ILQDQFLDFLyQ�GHO�3UR\HFWR�)RUHVWDO�GH�'HVDUUROOR�3,$�
������ 6$3*\$�3DUWLFLSDURQ� HQ� FRRSHUDFLyQ� HO�
/,6($� \� OD� (($� ,17$� 0RQWHFDUOR�� 0LVLRQHV��
$JUDGHFHPRV� ORV� FRPHQWDULRV� GH� ORV� iUELWURV�
DQyQLPRV�TXH�D\XGDURQ�D�PHMRUDU�HVWH�PDQXVFULWR��

%,%/,2*5$)Ë$

$'(*%,',�� +�*��� -RNHOD�� (�-��� &RPHUIRUG�� 1�%���
%DUURV�� 1�)�� ������ %LRPDVV� GHYHORSPHQW� IRU�
LQWHQVLYHO\� PDQDJHGOREOROO\� SLQH� SODQWDWLRQV�
JURZLQJ� RQ� 6SRGRVROV� LQ� WKH� VRXWKHDVWHUQ� 86$��
)RUHVW�(FRORJ\�DQG�0DQDJHPHQW�������������

$'(*%,',��� +�*��� &RPHUIRUG�� 1�%��� -RNHOD�� (�-��
������)DFWRUV�LQIOXHQFLQJ�SURGXFWLRQ�HIILFLHQF\�RI�
LQWHQVLYHO\�PDQDJHG�OREOROO\�SLQH�SODQWDWLRQV�LQ�D�
��WR� ��\HDU�ROG� FKURQRVHTXHQFH�� )RUHVW� (FRORJ\�
DQG�0DQDJHPHQW������������

(6&8'(52�� $��� � 0HGLDYLOOD�� 6�� ������ 'HFOLQH� LQ�
SKRWRV\QWKHWLF� QLWURJHQ� XVH� HIIFLHQF\� ZLWK� OHDI�
DJH� DQG� QLWURJHQ� UHVRUSWLRQ� DV� GHWHUPLQDQWV� RI�
OHDI�OLIH�VSDQ��-RXUQDO�RI�(FRORJ\������������

)25'�� (�'�� ������ 7KH� '\QDPLFV� RI� 3ODQWDWLRQ�
*URZWK��(Q��1DPELDU�\�%RZHQ��(GV���1XWULWLRQ�RI��
3ODQWDWLRQ� )RUHVW�� $FDGHPLF� 3UHVV�� /RQGRQ�� 3S��
�������

*2<$�� -�)��� 3HUH]�� &��� )UDQJL�� -�/��� )HUQiQGH]�� 5��
������ ,PSDFWR� GH� OD� FRVHFKD� \� GHVWLQR� GH� ORV�
UHVLGXRV� VREUH� OD� HVWDELOLGDG� GHO� FDSLWDO� GH�
QXWULHQWHV� HQ� SODQWDFLRQHV� GH� 3LQXV� WDHGD� /��
(FRORJtD�$XVWUDO������������
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*2<$��-�)���)UDQJL��-�/���3pUH]��&�$���)HUQiQGH]��5���
/XSL��$�0���.X]GUD��+��������&LFOR�GH�1XWULHQWHV�
HQ�3ODQWDFLRQHV�GH�3LQXV� WDHGD�/��HQ�HO�1RUWH�GH�
OD�3URYLQFLD�GH�0LVLRQHV��,,�(VWXGLR�GH�GLIHUHQWHV�
HGDGHV� GH� SODQWDFLyQ�� ,QIRUPH� )LQDO� 3UR\HFWR�
)RUHVWDO�GH�'HVDUUROOR�6$*3\$��3,$������

+,5(0$7+�� $�-��� (ZHO�� -�-��� &ROH�� 7�*�� ������
1XWULHQW� XVH� HIILFLHQF\� LQ� WKUHH� IDVW�JURZLQJ�
WURSLFDO�WUHHV��)RUHVW�6FLHQFH�������������

,17$��������%ROHWtQ�GH�,QIRUPDFLyQ�FOLPiWLFD��,17$�
(($�0RQWHFDUOR��0LVLRQHV�

-$59,6��3�*���/HYHUHQ]��-�:��������3URGXFWLYLW\�RI�
WHPSHUDWH� GHFLGXRXV� DQG� HYHUJUHHQ� IRUHVWV�� (Q��
3LUVRQ� $�� \� =LPPHUPDQQ�� 0�+�� �(GV����
(QF\FORSDHGLD�RI�3ODQW�(FRORJ\����'���6SULQJHU�
9HUODJ�%HUOtQ��3S����������

-2.(/$�� (�-��� 0DUWLQ�� 7�$�� ������ (IIHFWV� RQ�
RQWRJHQ\�DQG��VRLO�QXWULHQW�VXSSO\�RQ�SURGXFWLRQ��
DOORFDWLRQ��DQG�OHDI�DUHD�HIILFLHQF\�LQ�OREOROO\�DQG�
VODVK� SLQH� VWDQG�� &DQDGLDQ� -RXUQDO� RI� � )RUHVW�
5HVHUFK�����������������

/8+�+8$1*�� &�<��� 6FKXOWH�� (�(�� ������'LJHVWLRQ�
RI� SODQW� WLVVXH� IRU� DQDO\VLV� E\� ,&3� HPLVVLRQ�
VSHFWURVFRS\�� � &RPPXQLFDWLRQV� LQ� 6RLO� 6FLHQFH�
DQG�3ODQW�$QDO\VLV���������������

1$0%,$5�� (�.�1��� )LIH�� '�1�� ������ 1XWULHQW�
UHWUDQVORFWLRQ� LQ� WHPSHUDWH� FRQLIHUV�� 7UHH�
3K\VLRORJ\������������

2/6621�� 8��� %LQNOH\�� '��� 6PLWK�� )�:�� ������
1LWURJHQ� VXSSO\�� QLWURJHQ�XVH�� DQG�SURGXFWLRQ� LQ�
DQ�DJH�VHTXHQFH�RI�ORGJHSROH�SLQH��)RUHVW�6FLHQFH�
������������

60,7+��)�:���/21*��-�1��������$JH�UHODWHG�GHFOLQH�
LQ� IRUHVW� JURZWK�� DQ� HPHUJHQW� SURSHUW\�� )RUHVW�
(FRORJ\�DQG�0DQDJHPHQW������������

62.$/�� 5�5��� 5RKOI�� )�-�8�� ������ %LRPHWUtD��
3ULQFLSLRV� \� PpWRGRV� HVWDGtVWLFRV� GH� OD�
LQYHVWLJDFLyQ� ELROyJLFD�� +�� %OXPH� (G�� 0DGULG��
����SS��

67,7+�� 7�*��� 0F0XUWULH�� 5�(��� 0XUW\�� '�� ������
$ERYHJURXQG�QHW�SULPDU\�SURGXFWLRQ�GHFOLQH�ZLWK�
VWDQG� DJH�� SRWHQWLDO� FDXVHV�� 7UHQGV� LQ� (FRORJ\�
DQG�(YROXWLRQ�������������

7$%$7$%$,�� 0�$��� %UHPPHU�� -�0�� ������
$XWRPDWHG�,QVWUXPHQWV�IRU�'HWHUPLQDWLRQ�RI�WRWDO�
&DUERQ�� 1LWURJHQ� DQG� 6XOIXU� LQ� 6RLOV� E\�
&RPEXVWLRQ� 7HFKQLTXHV�� S���������� ,Q� VRLO�
$QDO\VLV�� 0RGHUQ� ,QVWUXPHQWDO� 7HFKQLTXHV��
6HFRQG�(GLWLRQ��0DUFHO�'HNNHU�� ,QF��1HZ�<RUN��
1�<��


