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1 Introduction

6LQFH�%HFNHU� ������� DQG�0LQFHU� ������� �������PDQ\� SDSHUV� KDYH
EHHQ�GHYRWHG�WR�PHDVXULQJ�WKH�FRVWV�DQG�EHQHILWV�RI�HGXFDWLRQ� LQ
WHUPV�RI� WKH� LQWHUQDO� UDWHV�RI� UHWXUQ�RI� LQYHVWPHQWV� LQ� HGXFDWLRQ�
%\� GHILQLWLRQ�� WKH� H[SHFWHG� LQWHUQDO� UDWH� RI� UHWXUQ� �,525�� LV� WKH
UDWH�RI�GLVFRXQW�WKDW�HTXDWHV�WKH�SUHVHQW�YDOXH�RI�WKH�H[SHFWHG�LQ�
YHVWPHQW�VWUHDP�WR� WKH�SUHVHQW�YDOXH�RI� WKH�H[SHFWHG� �DGGLWLRQDO�
EHQHILWV� VWUHDP�� 7KH� SULYDWH� UDWH� RI� UHWXUQ� WR� HGXFDWLRQ� WDNHV� DF�
FRXQW�RQO\�RI�SULYDWHO\�ERUQH� FRVWV� DQG�SULYDWH� JDLQV� LQ� WHUPV�RI
KLJKHU� SRVW�WD[� HDUQLQJV�� 7KH� VRFLDO� UDWH� RI� UHWXUQ� LQFOXGHV� ERWK
SULYDWH� DQG� SXEOLF� FRVWV� DQG� EHQHILWV�� ,Q� WKLV� FKDSWHU� RQO\� DWWHQ�
WLRQ�ZLOO�EH�SDLG�WR�WKH�SULYDWH�UHWXUQV�WR�HGXFDWLRQ�

,Q�WKH�1HWKHUODQGV��FDOFXODWLRQ�RI�WKH�LQWHUQDO�UDWH�RI�UHWXUQ�RQ�LQ�
YHVWPHQW� LQ� HGXFDWLRQ� KDV� D� ORQJ� WUDGLWLRQ� �2RVWHUEHHN� DQG�2GLQN�
�������6HYHUDO�DXWKRUV�HVWLPDWHG�¶SUHFLVH·�,525V��WDNLQJ�LQWR�DFFRXQW
LQGLUHFW� FRVWV� �IRUHJRQH� HDUQLQJV�� DV� ZHOO� DV� GLUHFW� FRVWV� �ERRNV�
VFKRRO�IHHV��DQG�JUDQWV��FKLOG�DOORZDQFHV��HWF�� �'H�:ROII�DQG�5XLWHU�
������'H�:ROII�DQG�9DQ�6OLMSH��������'H�%RHU�DQG�9DQ�,QJHQ�������
2GLQN� DQG� 9DQ� %UHHPHQ�� ������ 2GLQN�� ������ .RVV�)LVKHU�� �����
26$�� �������2WKHU� DXWKRUV� WRRN� D�PRUH� VLPSOH� DSSURDFK� DQG� HVWL�
PDWHG� HDUQLQJV� HTXDWLRQV�ZLWK� \HDUV� RI� HGXFDWLRQ� DV� RQH� RI� WKH� H[�
SODQDWRU\�YDULDEOHV��7KLV�FKDSWHU�IRFXVHV�PDLQO\�RQ�WKLV�ODVW�JURXS�RI
VWXGLHV�

:H� VWDUW�ZLWK� D� GHVFULSWLRQ� RI� WKH�PDLQ� IHDWXUHV� RI� WKH�'XWFK
HGXFDWLRQDO�V\VWHP��1H[W��ZH�GLVFXVV�WKH�GDWD�VHWV�WKDW�KDYH�EHHQ
XVHG� IRU� UHVHDUFK�RQ� UHWXUQV� WR� HGXFDWLRQ� LQ� WKH�1HWKHUODQGV�� ,Q
6HFWLRQ� ��� WKH� HPSLULFDO� OLWHUDWXUH� RQ� UHWXUQV� WR� HGXFDWLRQ� LQ� WKH
1HWKHUODQGV� LV� UHYLHZHG�� )RU� HDFK� VWXG\�� ZH� EULHIO\� GLVFXVV� WKH
VSHFLILFDWLRQ�RI�WKH�HDUQLQJV�HTXDWLRQ��WKH�GDWD�VHW�V��XVHG��DQG�WKH
PDLQ�UHVXOWV��6SHFLDO�DWWHQWLRQ�ZLOO�EH�SDLG�WR�VRPH�UHFHQW�VWXGLHV
XVLQJ� LQVWUXPHQWDO�YDULDEOH� �,9�� WHFKQLTXHV�� DQG� WR�D�FRPSUHKHQ�
VLYH� WUHQG� VWXG\�� FRQGXFWHG� E\�+DUWRJ��2RVWHUEHHN� DQG�7HXOLQJV
�������� LQ�ZKLFK� FRHIILFLHQWV� RI�0LQFHULDQ� HDUQLQJV� HTXDWLRQV� DUH
HVWLPDWHG�IRU� WKH�SHULRG�����²������7KHVH�FRHIILFLHQWV� DUH�EDVHG
RQ� WKH� VDPH�PRGHO� VSHFLILFDWLRQ� DQG� RQ� UDWKHU� ZHOO� FRPSDUDEOH
GDWD� IURP� WKH�'XWFK�6WUXFWXUH�RI�(DUQLQJV� VXUYH\V� DQG� WKH�26$
SDQHO��:H�ZLOO� DOVR�GLVFXVV� VRPH�SDSHUV� IRFXVVLQJ� RQ� WKH� KXPDQ
FDSLWDO�YHUVXV�VFUHHQLQJ�LQWHUSUHWDWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ
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HGXFDWLRQ�DQG�LQFRPH�DQG�RQ� WKH� LVVXH�RI�XQGHU��DQG�RYHUHGXFD�
WLRQ��)LQDOO\�� LQ� 6HFWLRQ� ��� WKH�PDLQ� ILQGLQJV� IRU� WKH�1HWKHUODQGV
DUH�VXPPDULVHG�DQG�VRPH�JHQHUDO�FRQFOXVLRQV�ZLOO�EH�GUDZQ�

2 The Dutch school system

$�UHFHQW�RYHUYLHZ�RI�WKH�'XWFK�VFKRRO�V\VWHP�FDQ�EH�IRXQG�LQ�2GLQN
DQG�.XQQHQ���������RQ�ZKLFK�WKLV�VHFWLRQ�KHDYLO\� OHDQV��8VHIXO� LQIRU�
PDWLRQ�RQ�WKH�'XWFK�HGXFDWLRQDO�V\VWHP�FDQ�DOVR�EH�IRXQG�LQ�*URRW
DQG�2RVWHUEHHN��������DQG�RQ�WKH�ZHEVLWH�RI�WKH�'XWFK�0LQLVWU\�RI
(GXFDWLRQ�� &XOWXUH� DQG� 6FLHQFH� �KWWS���ZZZ�PLQRFZ�QO�HQJOLVK�
NHUQ�NHUQ��JE�LQGH[�KWP��

2QH� RI� WKH� PRVW� VWULNLQJ� IHDWXUHV� RI� WKH� 'XWFK� V\VWHP� LV� WKH
FRPELQDWLRQ�RI� WKH�DOPRVW�FRPSOHWH�FHQWUDOLVDWLRQ�RI� WKH�DGPLQL�
VWUDWLRQ�E\�WKH�VWDWH��DORQJ�ZLWK�WKH�IDFW�WKDW�WKH�JUHDW�PDMRULW\�RI
EDVLF�DQG�VHFRQGDU\�VFKRROV�DUH�SULYDWH��7KLV�LV�GXH�WR�WKH�VFKRRO
VWUXJJOH� EHWZHHQ� 5RPDQ� &DWKROLFV� DQG� 3URWHVWDQWV� LQ� WKH� QLQH�
WHHQWK�FHQWXU\��ZKLFK�UHVXOWHG�LQ�WKH�ULJKW�IRU�HYHU\��H�J��UHOLJLRXV�
JURXS�WR�KDYH�LWV�RZQ�VFKRROV�ILQDQFHG�E\�WKH�VDPH�V\VWHP�DV�WKH
SXEOLF�VFKRROV��+HQFH�� WKH�SULYDWH�VFKRROV� LQ� WKH�1HWKHUODQGV�DUH
VXEVLGLVHG�IRU�MXVW�XQGHU�����SHU�FHQW��$V�D�UHVXOW��WKHUH�DUH�KDUGO\
DQ\�GLIIHUHQFHV� LQ�VFKRRO�TXDOLW\�EHWZHHQ�GLIIHUHQW�VFKRROV�RI� WKH
VDPH�W\SH��QRU�EHWZHHQ�SULYDWH�DQG�SXEOLF�VFKRROV�

,Q� WKH�'XWFK�HGXFDWLRQDO� V\VWHP��3ULPDU\� HGXFDWLRQ� FRQVLVWV�RI� D
XQLIRUP� SURJUDPPH� RI� HLJKW� \HDUV� �DJH� �²���� RI� ZKLFK� WKH� ILUVW
WZR�\HDUV�DUH�HDUO\�FKLOGKRRG�HGXFDWLRQ�DQG�RI�ZKLFK�VHYHQ�\HDUV
DUH�FRPSXOVRU\��DJH��²����

6HFRQGDU\� HGXFDWLRQ� FRQVLVWV� RI� DQRWKHU� VL[� FRPSXOVRU\� \HDUV� RI
VFKRROLQJ�� IRXU�\HDUV� IXOO�WLPH� �DJH���²����DQG�DQRWKHU� WZR�\HDUV
�DJH���²����IXOO�WLPH�RU�SDUW�WLPH�DSSUHQWLFHVKLS��//:��

'XULQJ� WKH� ILUVW� WKUHH� \HDUV� RI� FRPSXOVRU\� HGXFDWLRQ�� DOO� WKH
VHFRQGDU\� VFKRROV� QRZ� KDYH� WR� WHDFK� WKH� VDPH� ��� VXEMHFWV�� DO�
WKRXJK� DW� GLIIHUHQW� OHYHOV�� 7KHVH� VXEMHFWV� DUH� DOPRVW� DOO� QRQ�
YRFDWLRQDO��$IWHU�SULPDU\�HGXFDWLRQ�WKH�SXSLO�PD\�FKRRVH�EHWZHHQ
WZR�GLIIHUHQW�OHYHOV�RI�VHFRQGDU\�HGXFDWLRQ��ZKLFK�ODVW�IRXU�WR�VL[
\HDUV�EHIRUH�JUDGXDWLQJ��/RZHU�VHFRQGDU\��FRQVLVWLQJ�RI�IRXU�\HDUV�RI
SUH�YRFDWLRQDO� HGXFDWLRQ� �9%2�� RU� IRXU� \HDUV� RI� MXQLRU� JHQHUDO
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VHFRQGDU\� HGXFDWLRQ� �0$92��� DQG� XSSHU� VHFRQGDU\�� FRQVLVWLQJ� RI
ILYH� \HDUV� RI� VHQLRU� JHQHUDO� VHFRQGDU\� HGXFDWLRQ� �+$92��� RU� VL[
\HDUV�RI�SUH�XQLYHUVLW\�HGXFDWLRQ��9:2���6WXGHQWV�ZLWK�D�9%2�RU
0$92�FHUWLILFDWH�DUH�HQWLWOHG�WR�HQWHU�VHQLRU�VHFRQGDU\�YRFDWLRQDO
HGXFDWLRQ��0%2��

7HUWLDU\�HGXFDWLRQ�LQ�WKH�1HWKHUODQGV�LPSOLHV�LQ�JHQHUDO�IRXU�DGGL�
WLRQDO� \HDUV� RI� KLJKHU� SURIHVVLRQDO� HGXFDWLRQ� �+%2�� RU� DW� OHDVW
IRXU�\HDUV�RI�XQLYHUVLW\�HGXFDWLRQ��:2��

6WDQGDUG�DQG�DOWHUQDWLYH�SDWKV

:LWKLQ�WKH�'XWFK�HGXFDWLRQDO�V\VWHP��WKHUH�DUH�PDQ\��UH�VZLWFKLQJ
RSSRUWXQLWLHV� IRU� WKH� SXSLO�� 0DQ\� VFKRROV� FRPELQLQJ� PRUH� WKDQ
RQH� W\SH�RI� VHFRQGDU\� HGXFDWLRQ� VWDUW�ZLWK� D� WUDQVLWLRQ�SHULRG�RI
RQH�RU�WZR�\HDUV�EHIRUH�WKH�FKLOGUHQ�KDYH�WR�FKRRVH�EHWZHHQ� WKH
W\SHV��$W�WKH�HQG�RI�HDFK�VFKRRO�\HDU��SXSLOV�JHQHUDOO\�DUH�DOORZHG
WR�FKRRVH�IRU�RQH�OHYHO� ORZHU�ZLWKRXW� ORRVLQJ�D�\HDU��HYHQ� LI� WKH\
IDLOHG� WR�SDVV��$IWHU� WKH� ILUVW� \HDU�� WKH\�PD\� FKRRVH� IRU�RQH� OHYHO
KLJKHU� LI� WKH\�KDYH�JRRG�PDUNV��$IWHU�JUDGXDWLQJ� IURP�VHFRQGDU\
VFKRRO�� WKH\� KDYH� WKH� ULJKW� WR� FKRRVH� IRU� DQRWKHU� VHFRQGDU\
VFKRRO��RQH�OHYHO�KLJKHU��ZKLFK�ZLOO�FRVW�WKHP�RQH�\HDU��$QG�WKHUH
DUH�PDQ\�RWKHU�DOWHUQDWLYH�SDWKV� IURP�ZKLFK�'XWFK�VWXGHQWV�PD\
FKRRVH��VHH�IRU�H[DPSOH�*URRW�DQG�2RVWHUEHHN��������

6WDQGDUG��VKRUW��SDWKV�DUH� WKH�SDWKV�ZKHUH� WKH�KLJKHVW�SRVVLEOH
OHYHO� LV� FKRVHQ� WKDW� LV� DOORZHG� DFFRUGLQJ� WR� WKH� VHFRQGDU\� VFKRRO
H[DP��7KHVH�VWDQGDUG�SDWKV�DUH�

9%2��!�0%2
0$92��!�0%2
+$92��!�+%2
9:2��!�:2

:LWKLQ� WKH� V\VWHP� ORQJHU�SDWKV� WKDQ� WKH� VWDQGDUG�SDWKV� DUH� DO�
ORZHG�� VWDFNLQJ� SDWKV�� ORQJ� HGXFDWLRQDO� SDWKV�� DQG� URXQGDERXW� SDWKV�
6WDFNLQJ�PHDQV� WKDW� DIWHU� FRPSOHWLQJ� D� FHUWDLQ� SDWK�� WKH� VWXGHQW
PD\� WDNH� D� VHFRQG� FRXUVH�� )RU� H[DPSOH�� DIWHU�0%2� WKH� VWXGHQWV
PD\�JR� WR�+%2��DIWHU�+%2�WKH\�PD\�JR� WR�XQLYHUVLW\�� DQG� HYHQ
WKH�SDWK�0%2��!�+%2��!�XQLYHUVLW\�LV�SRVVLEOH��/RQJ�SDWKV�VWDUW
DW� D� OHYHO� WKDW� LV� ORZHU� WKDQ�QHFHVVDU\� IRU� WKH� ILQDO� OHYHO� DWWDLQHG�
7KH�ILUVW�W\SH�RI�JHQHUDO�HGXFDWLRQ�LV�IROORZHG�E\�D�KLJKHU�W\SH�RI
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JHQHUDO� HGXFDWLRQ�� )RU� H[DPSOH�� 0$92� �!� +$92� �!� +%2� RU
+$92��!�9:2��!�XQLYHUVLW\��%RWK�SDWKV�FRVW�DQ�DGGLWLRQDO�\HDU
RI� VFKRROLQJ� FRPSDUHG� WR� WKH� VWDQGDUG� SDWK�� 5RXQGDERXW� SDWKV
DUH� SDWKV� ZKLFK� LQFOXGH� DQ� XQQHFHVVDU\� LQWHUPHGLDWH� VWDJH�� )RU
H[DPSOH��+$92��!�9:2��!�+%2�FRVWV�WZR�DGGLWLRQDO�\HDUV�

)LQDOO\�� LW� VKRXOG� EH� PHQWLRQHG� WKDW� JUDGXDWLQJ� JLYHV� IRUPDO
ULJKWV��$�9:2�H[DP��IRU�H[DPSOH��HQWLWOHV�WKH�VWXGHQW�WR�FKRRVH�
DPRQJ�RWKHU� WKLQJV�� IRU� D� VWXG\�RI� ODZ� DW� DQ\� RI� WKH� QLQH�'XWFK
XQLYHUVLWLHV�ZLWK�D�ODZ�GHSDUWPHQW�DQG�IRU�D�VWXG\�RI�HFRQRPLFV�DW
DQ\� RI� WKH� VL[� XQLYHUVLWLHV� ZLWK� D� GHSDUWPHQW� RI� HFRQRPLFV�� 7KH
XQLYHUVLW\� GHSDUWPHQWV� KDYH� QRW� WKH� ULJKW� WR� VHOHFW� VWXGHQWV�� 6H�
OHFWLRQ� WDNHV� SODFH� DW� WKH� HQG� RI� WKH� ILUVW� \HDU�� $V� D� UHVXOW�� WKH
GURSSLQJ�RXW�UDWHV�DUH�KLJK�DW�'XWFK�XQLYHUVLWLHV�

3 Data sets

6HYHUDO� VWXGLHV� RI� WKH� UDWH� RI� UHWXUQ� WR� HGXFDWLRQ� LQ� WKH�1HWKHU�
ODQGV� XVH� GDWD� IURP� WKH� 6WUXFWXUH� RI� (DUQLQJV� 6XUYH\� �62(�� RI� WKH
'XWFK�&HQWUDO�%XUHDX�RI�6WDWLVWLFV��&%6���,Q������������������DQG
������ ODUJH� FURVV�VHFWLRQDO� HPSOR\HU� VXUYH\V� ZHUH� KHOG� LQ� ZKLFK
LQIRUPDWLRQ�RQ�JURVV�HDUQLQJV��HGXFDWLRQDO� OHYHO��VH[��DJH��DQG� LQ�
GXVWU\�RI�HPSOR\HHV�ZDV�JDWKHUHG��,Q������DQG�������WKH�VDPH�LQ�
IRUPDWLRQ� ZDV� REWDLQHG� E\� JDWKHULQJ� DGGLWLRQDO� HGXFDWLRQDO� LQ�
IRUPDWLRQ�IRU�D�VXE�VDPSOH�RI� WKH�\HDUO\�:DJH�6XUYH\��ZKLFK� LV�DQ
HPSOR\HU�VXUYH\�QRUPDOO\�LQFOXGLQJ�QR�LQIRUPDWLRQ�RQ�HGXFDWLRQ�
,Q� ������ WKH� 6WUXFWXUH� RI� (DUQLQJV� 6XUYH\� ZDV� FUHDWHG� E\� FRP�
ELQLQJ� LQIRUPDWLRQ� DW� WKH� LQGLYLGXDO� OHYHO� RI� WKUHH� GLIIHUHQW� GDWD
VRXUFHV�� WKH� ����� (PSOR\PHQW� DQG�:DJHV� 6XUYH\�� WKH� ����� ,Q�
VXUHG�3HUVRQV�5HJLVWHU��DQG�WKH�����²�����/DERXU�)RUFH�6XUYH\V�
7KH�QXPEHU�RI�UHVSRQGHQWV�LQ�WKH�62(�ZDV�YHU\�ODUJH��PRUH�WKDQ
��������� LQ� WKH� SHULRG� ����²������ DERXW� ������� LQ� ������ DERXW
�������LQ�������DQG�DERXW���������LQ������

$QRWKHU� LPSRUWDQW�GDWD�VRXUFH�IRU� WKH�HVWLPDWLRQ�RI� UHWXUQV� WR
HGXFDWLRQ� LV� WKH�26$�SDQHO�� D�SDQHO� VXUYH\� FRQGXFWHG�E\� WKH�2U�
JDQLVDWLRQ�IRU�6WUDWHJLF�/DERXU�0DUNHW�5HVHDUFK��2UJDQLVDWLH�YRRU
6WUDWHJLVFK�$UEHLGVPDUNW�2QGHU]RHN���RU�26$��7KH� ILUVW�ZDYH�RI
WKLV�26$�SDQHO�ZDV�KHOG�LQ������DQG�VXEVHTXHQW�ZDYHV�ZHUH�KHOG
LQ�������������������������������DQG�������7KLV�VXUYH\�SHUWDLQV�WR
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LQGLYLGXDOV� DJHG� ��� WR� ���� DQG� FRQWDLQV� GHWDLOHG� LQIRUPDWLRQ� RQ
�FKDQJHV� LQ�� ODERXU�PDUNHW� VLWXDWLRQ� DQG� HGXFDWLRQ�� 7KH� QXPEHU
RI�UHVSRQGHQWV�LV�DERXW�������

2WKHU�GDWD�VHWV�WKDW�KDYH�EHHQ�XVHG�IRU�WKLV�NLQG�RI�UHVHDUFK�DUH
WKH�13$2� ODERXU� PDUNHW� VXUYH\�� WKH� %UDEDQW� FRKRUW�� DQG� WKH� 6RFLR�
(FRQRPLF�3DQHO��7KH�13$2�VXUYH\�LV�D�FURVV�VHFWLRQDO�GDWD�VHW�ZLWK
LQIRUPDWLRQ� RQ� RFFXSDWLRQDO�PRELOLW\�� HDUQLQJV� DQG� VFKRROLQJ� RI
������UHVSRQGHQWV��,W�ZDV�FRQGXFWHG�LQ������E\�WKH�1DWLRQDO�3UR�
JUDP� IRU� /DERXU� 0DUNHW� 5HVHDUFK� �13$2��� 7KH� %UDEDQW� GDWD
FRQWDLQ� LQIRUPDWLRQ�RQ�VFKRROLQJ�� IDPLO\�EDFNJURXQG�� DQG� LQWHOOL�
JHQFH� IRU� D� RQH�\HDU� FRKRUW� RI� SXSLOV� ZKR� LQ� ����� ZHUH� LQ� WKH
VL[WK�JUDGH��,Q������������RI� WKH�������RULJLQDO�PDOH� UHVSRQGHQWV
ZHUH� UH�LQWHUYLHZHG� DQG� LQIRUPDWLRQ� RQ� WKHLU� HGXFDWLRQ�� ODERXU
PDUNHW� VLWXDWLRQ� DQG� HDUQLQJV� ZDV� JDWKHUHG�� ,Q� ������ WKHVH� UH�
VSRQGHQWV� ZHUH� DSSURDFKHG� DJDLQ�� WR� FROOHFW� QHZ� LQIRUPDWLRQ
DERXW� WKHLU� ODERXU�PDUNHW� H[SHULHQFHV� LQ� WKHLU� ��V� DQG� WR� FROOHFW
LQIRUPDWLRQ� RQ� WKH� HGXFDWLRQDO� DWWDLQPHQW� RI� WKHLU� FKLOGUHQ�� 7KH
6RFLR�(FRQRPLF�3DQHO��6(3��RI�WKH�'XWFK�&HQWUDO�%XUHDX�RI�6WD�
WLVWLFV�VWDUWHG� LQ������DQG�ZDV�KHOG�WZLFH�D�\HDU�XQWLO�������)URP
�����XQWLO�QRZ��WKH�VXUYH\�DPRQJ�������KRXVHKROGV��������� LQGL�
YLGXDOV��KDV�EHHQ�KHOG�RQFH�D�\HDU��,W�FRQWDLQV�D�EURDG�VHW�RI�YDUL�
DEOHV� RQ� SHUVRQDO� DQG� KRXVHKROG� FKDUDFWHULVWLFV� LQFOXGLQJ� HGXFD�
WLRQ��ZDJH�DQG�LQFRPH�

4 Review of the empirical literature

4.1 Cross-sectional findings

,Q� 7DEOH� �� DQ� RYHUYLHZ� LV� JLYHQ� RI� SUHYLRXV� VWXGLHV� LQ� ZKLFK
HDUQLQJV�HTXDWLRQV�ZHUH�HVWLPDWHG�ZLWK�HGXFDWLRQ�DQG� �DQ� LQGLFD�
WRU� RI�� H[SHULHQFH� DPRQJ� WKH� H[SODQDWRU\� YDULDEOHV�� ,Q� HDFK� RI
WKHVH�VWXGLHV�WKH�GHSHQGHQW�YDULDEOH�LV�WKH�QDWXUDO�ORJDULWKP�RI�WKH
JURVV� RU� QHW� KRXUO\� ZDJHV�� 6RPH� RI� WKH� DQDO\VHV� �+DUWRJ� DQG
2RVWHUEHHN��������+DUWRJ�HW�DO���������DUH�IRFXVVHG�VSHFLILFDOO\�RQ
WKH�HVWLPDWLRQ�RI�UDWHV�RI�UHWXUQ�WR�HGXFDWLRQ�DQG�XVH�WKH�VWDQGDUG
0LQFHULDQ�PRGHO�VSHFLILFDWLRQ�

OQ�:�� �D���E��('8&���F��(;3���G��(;3�
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ZKHUH�:� LV� WKH�KRXUO\�ZDJH� UDWH��('8&� LV� HGXFDWLRQ��GHILQHG�DV
\HDUV�RI�VFKRROLQJ��DIWHU�SULPDU\�HGXFDWLRQ���DQG�(;3�LV�SRWHQWLDO
H[SHULHQFH��GHILQHG� DV� �$*(�²�('8&�²������2WKHU� VWXGLHV�ZHUH
FRQGXFWHG�IRU�RWKHU�SXUSRVHV�DQG�GHYLDWH�WR�VRPH�H[WHQW�IURP�WKH
VWDQGDUG�0LQFHULDQ�IRUP��E\�XVLQJ� OHYHOV� LQVWHDG�RI�\HDUV�RI�HGX�

7DEOH���� 2YHUYLHZ� RI� SUHYLRXV� VWXGLHV� LQFOXGLQJ� HDUQ�
LQJV� IXQFWLRQV� IRU� WKH�1HWKHUODQGV� ZLWK� \HDUV
RU�OHYHO�RI�VFKRROLQJ�DV��RQH�RI�WKH�� LQGHSHQG�
HQW�YDULDEOHV

$XWKRU�V� &RGH <HDU�V� 'DWD

VHW

1 :DJH (GXF ([S�

DJH

([S��

$JH�
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YDU�
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�2/6��
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6FKLSSHUV 	 6LHJHUV

������
66�� ���� 13$2 ��� JURVV <HDUV ��� � � VHSDUDWH

+DUWRJ 	 2RVWHUEHHN

������
+2�� ���� 13$2 ��� QHW <HDUV � � � VHSDUDWH

%LHUHQV 	 +DUWRJ

������
%+�� ���� /62 ���� JURVV OHYHOV ��� � GXPP\

0HNNHOKROW 	 +DUWRJ

������
0+�� ���� 26$ ���� QHW OHYHOV ��� �� GXPP\

'H :LW 	 9DQ

:LQGHQ ������
::�� ���� %UDEDQW ���� QHW \HDUV � �� GXPP\

+DUWRJ� 2RVWHUEHHN

	 7HXOLQJV ������
+27�� �������

/62�

13$2�

26$

YDULHV
JURVV�

QHW
\HDUV � � � PDOHV

*HOGHUEORP HW DO�

������
*($�� ���� 26$ ���� QHW \HDUV � � � GXPP\

'H .RQLQJ HW DO�

������
.($�� ���� 26$ ���� JURVV \HDUV � � � GXPP\

2GLQN HW DO� ������ 2($�� ���� 26$ ���� JURVV \HDUV � � � GXPP\

,QVWUXPHQWDO 9DULDEOH

�,9��

.DOZLM ������ ������� 6(3 ���� JURVV \HDUV � � � PDOHV

/HYLQ 	 3OXJ ������ ���� %UDEDQW ��� QHW \HDUV � � ��� PDOHV

���� 26$ ���� QHW \HDUV � � � PDOHV

1RWHV� (GXF (GXFDWLRQ� ([S� ([SHULHQFH�
 � $JH� � 3RWHQWLDO H[SHULHQFH� � $FWXDO H[SHULHQFH�
 1XPEHU RI H[SODQDWRU\ YDULDEOHV RWKHU WKDQ VFKRROLQJ�
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FDWLRQ��E\�XVLQJ�DJH�RU�DFWXDO�H[SHULHQFH�LQVWHDG�RI�SRWHQWLDO�H[SH�
ULHQFH��DQG�E\�DGGLQJ�H[WUD�H[SODQDWRU\�YDULDEOHV� WR� WKH�HTXDWLRQ�
0RVW� VWXGLHV� XVH� RUGLQDU\� OHDVW� VTXDUHV� �2/6��� EXW� D� IHZ� UHFHQW
RQHV� �.DOZLM��������/HYLQ� DQG�3OXJ�� IRUWKFRPLQJ��SUHVHQW� ,QVWUX�
PHQWDO� 9DULDEOHV� �,9�� HVWLPDWHV�� 2QH� VWXG\� �+DUWRJ� HW� DO��� �����
SUHVHQWV� FRPSDUDEOH� VFKRROLQJ� DQG� H[SHULHQFH� FRHIILFLHQWV� IRU
PRUH�WKDQ�RQH�SRLQW�LQ�WLPH��7KH�UHVXOWV�RI�WKH�,9�DQDO\VHV�DQG�RI
WKH�WUHQG�DQDO\VLV�ZLOO�EH�GLVFXVVHG�VHSDUDWHO\�

7KH� FRHIILFLHQWV� RI� WKH� VFKRROLQJ� YDULDEOHV� IRXQG� LQ� WKH� 'XWFK
VWXGLHV� DUH� SUHVHQWHG� LQ� 7DEOHV� ��� �� DQG� ��� 6FKLSSHUV� ������� DQG
6FKLSSHUV� DQG� 6LHJHUV� ������� XVHG� WKH� ����� 13$2� ODERXU� PDUNHW
VXUYH\� WR�HVWLPDWH�HDUQLQJV�HTXDWLRQV�ZLWK� WKH�JURVV�KRXUO\�ZDJH� DV
WKH�GHSHQGHQW�YDULDEOH��%HVLGHV�HGXFDWLRQ�LQ�\HDUV��WKHLU�HTXDWLRQ�LQ�
FOXGHG� DFWXDO� H[SHULHQFH�� DFWXDO� H[SHULHQFH� VTXDUHG�� DJH� DQG� VRPH
RWKHU�H[SODQDWRU\�YDULDEOHV��6FKLSSHUV��������IRXQG�WKH�UDWH�RI�UHWXUQ
WR�RQH�\HDU�RI�H[WUD�VFKRROLQJ�IRU�PDOHV�WR�EH�����SHU�FHQW�LQ�WKH�SUL�
YDWH�VHFWRU�RI�WKH�HFRQRP\�DQG�����SHU�FHQW�LQ�WKH�SXEOLF�VHFWRU��)RU
IHPDOHV�WKH�UDWH�RI�UHWXUQ�ZDV�VRPHZKDW�KLJKHU�LQ�WKH�SULYDWH�VHFWRU�
����SHU�FHQW��DQG�VRPHZKDW� ORZHU� LQ� WKH�SXEOLF�VHFWRU������SHU�FHQW�
6FKLSSHUV� DQG�6LHJHUV� ������� IRXQG� WKH� UDWH�RI� UHWXUQ� WR� EH� ���� SHU
FHQW�IRU�PDUULHG�PDOHV�DQG�����SHU�FHQW�IRU�PDUULHG�IHPDOHV��+DUWRJ
DQG�2RVWHUEHHN��������DOVR�XVHG�WKH�13$2�VXUYH\��EXW�WRRN�WKH�QHW
KRXUO\�ZDJH�DV�GHSHQGHQW�YDULDEOH��$V�H[SODQDWRU\�YDULDEOHV�WKH\�XVHG
HGXFDWLRQ� LQ� \HDUV�� DFWXDO� H[SHULHQFH� DQG� DFWXDO� H[SHULHQFH� VTXDUHG�
7KHVH�DXWKRUV� IRXQG�WKH�UDWH�RI� UHWXUQ� WR�EH�����SHU�FHQW� IRU�PDOHV
DQG�����SHU�FHQW�IRU�IHPDOHV�

%LHUHQV� DQG� +DUWRJ� ������� HVWLPDWHG� WKH� HIIHFW� RI� WKH� OHYHO� RI
HGXFDWLRQ� RQ� JURVV� KRXUO\� ZDJHV� IRU� DOO� HPSOR\HG� SHUVRQV� RQ
6WUXFWXUH�RI�(DUQLQJV�VXUYH\�GDWD� IURP�������8VLQJ�VHYHQ�HGXFD�
WLRQDO�OHYHOV��WKH\�IRXQG�WKH�UDWH�RI�UHWXUQ�WR�HGXFDWLRQ�WR�EH�����
SHU�FHQW��0HNNHOKROW�DQG�+DUWRJ��������DOVR�XVHG�HGXFDWLRQDO�OHY�
HOV� LQVWHDG�RI�\HDUV��7KH\� IRXQG�D�PXFK� ORZHU� UDWH�RI� UHWXUQ�����
SHU�FHQW��%XW� WKHLU�DQDO\VLV�GLIIHUHG�IURP�%LHUHQV�DQG�+DUWRJ·V� LQ
WKH�GDWD�VHW�WKDW�ZDV�XVHG��26$��������LQ�WKH�XVH�RI�QHW�LQVWHDG�RI
JURVV� KRXUO\� ZDJHV� DV� WKH� GHSHQGHQW� YDULDEOH�� DQG� LQ� WKH� XVH� RI
PXFK�PRUH������RWKHU�H[SODQDWRU\�YDULDEOHV�LQ�WKH�HTXDWLRQ�

'H�:LW�DQG�9DQ�:LQGHQ��������IRXQG�WKH�UDWH�RI�UHWXUQ�WR�RQH
\HDU�RI�H[WUD�HGXFDWLRQ�LQ�WHUPV�RI�QHW�KRXUO\�ZDJHV�WR�EH�����SHU
FHQW�IRU�HPSOR\HHV�DQG�����SHU�FHQW�IRU�VHOI�HPSOR\HG�ZRUNHUV��7KHVH
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7DEOH���� (VWLPDWLRQ�UHVXOWV�IRU�UDWHV�RI�UHWXUQ�WR�HGXFD�
WLRQ�LQ�SUHYLRXV�UHVHDUFK�XVLQJ�2/6

&RGH <HDU�V�
+RXUO\

ZDJH
6DPSOH (GXFDWLRQ $GM� 5�

6�� ���� *URVV 0DOHV SULYDWH VHFWRU ����� ��

���� *URVV 0DOHV SXEOLF VHFWRU ����� ��

���� *URVV )HPDOHV SULYDWH VHFWRU ����� ��

���� *URVV )HPDOHV SXEOLF VHFWRU ����� ��

66�� ���� *URVV 0DUULHG PDOHV ����� ��

���� *URVV 0DUULHG IHPDOHV ����� ��

%+�� ���� *URVV $OO ����� ��

+2�� ���� 1HW 0DOHV ����� ��

���� 1HW )HPDOHV ����� ��

0+�� ���� 1HW $OO ����� ��

::�� ���� 1HW (PSOR\HHV ����� ��

���� 1HW 6HOI�HPSOR\HG ����� ��

*($�� ���� 1HW $OO ����� ��

.($�� ���� *URVV $OO ����� ��

2($�� ���� *URVV $OO ����� ��

DXWKRUV�XVHG�WKH������ZDYH�RI�WKH�%UDEDQW�FRKRUW�GDWD�VHW��7KHLU
DQDO\VLV�GLIIHUHG�IURP�WKH�IRUHJRLQJ�RQHV�LQ�WKDW�LW�KDV�,4�DQG�VR�
FLDO�VWDWXV�RI�IDPLO\�EDFNJURXQG�DPRQJ�WKH�H[SODQDWRU\�YDULDEOHV�
7KH�ORZ�UDWH�RI�UHWXUQ�WR�HGXFDWLRQ�LQ�WKLV�VWXG\�PLJKW�DOVR�EH�GXH
WR� WKH� IDFW� WKDW� DOO� UHVSRQGHQWV� LQ� WKH� %UDEDQW� FRKRUW� DUH� RI� WKH
VDPH�DJH����� LQ��������7KLV�PLJKW� OHDG� WR�DQ�XQGHUUHSUHVHQWDWLRQ
RI� WKH�KLJKHU� LQFRPH�JURXSV�DQG�KHQFH� WR�DQ�XQGHUHVWLPDWLRQ�RI
WKH�UHWXUQV�WR�VFKRROLQJ�

$� UDWKHU� ORZ� UDWH� RI� UHWXUQ� WR� HGXFDWLRQ� LQ� WHUPV� RI� QHW� KRXUO\
ZDJHV�ZDV�DOVR�IRXQG�E\�*HOGHUEORP��+RHQ�DQG�.RQLQJ���������XV�
LQJ�WKH�26$������GDWD��7KHVH�DXWKRUV�HVWLPDWHG�D�VLPSOH�PRGHO�ZLWK�
EHVLGHV�HGXFDWLRQ�LQ�\HDUV��DJH��DJH�VTXDUHG��ZRUNLQJ�KRXUV��ZRUNLQJ
KRXUV�VTXDUHG�DQG�D�GXPP\�IRU�JHQGHU��7KH\�IRXQG�WKH�UDWH�RI�UHWXUQ
WR�RQH�H[WUD�\HDU�RI�HGXFDWLRQ� WR�EH�����SHU�FHQW��6RPHZKDW�KLJKHU
UDWHV�RI�UHWXUQ��LQ�WHUPV�RI�JURVV�KRXUO\�ZDJHV��ZHUH�REWDLQHG�E\�'H
.RQLQJ�HW�DO�� �������DQG�E\�2GLQN�HW�DO�� ��������ZKR�IRXQG�UDWHV�RI
UHWXUQ�RI����� DQG� ���� SHU� FHQW�� UHVSHFWLYHO\��7KHVH� WZR� VWXGLHV� XVHG
WKH� VDPH� GDWD� �26$� ������ EXW� WKH� VSHFLILFDWLRQ� RI� WKH� HGXFDWLRQDO
YDULDEOH� GLIIHUHG� LQ� WKDW�'H�.RQLQJ� HW� DO�� XVHG� WKH� UHDO� QXPEHU� RI
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\HDUV�RI�VFKRROLQJ�RI�WKH�UHVSRQGHQWV��ZKHUHDV�2GLQN�HW�DO��XVHG�WKH
QRUPDO�QXPEHU�RI�\HDUV�LW� WDNHV�WR�FRPSOHWH�WKH�KLJKHVW�HGXFDWLRQDO
OHYHO�DWWDLQHG�E\�WKH�UHVSRQGHQWV�

4.2 Trends

$�FRPSUHKHQVLYH� DQDO\VLV�RI� WKH� WUHQG� LQ� UHWXUQV� WR� HGXFDWLRQ� LQ
WKH� 1HWKHUODQGV� ZDV� FRQGXFWHG� E\� +DUWRJ� HW� DO�� �������� 7KHVH
DXWKRUV�HVWLPDWHG����0LQFHULDQ�HDUQLQJV�HTXDWLRQV�IRU� WKH�SHULRG
����²������XVLQJ�FURVVWDEXODWLRQV�IURP�WKH�6WUXFWXUH�RI�(DUQLQJV
VXUYH\V�DQG�LQGLYLGXDO�OHYHO�GDWD�IURP�WKH������13$2�VXUYH\�DQG
WKH������������DQG������26$�SDQHO�ZDYHV��,Q�7DEOH���DQG�)LJXUH
�� WKHLU� PDMRU� ILQGLQJV� DUH� SUHVHQWHG�� :H� VHH� WKDW� IURP� ����� WR
����� WKH�UHWXUQV� WR�HGXFDWLRQ� LQ� WHUPV�RI� WKH�JURVV�KRXUO\�ZDJHV
RI�PDOHV�VKRZ�D�JUDGXDO�GHFUHDVH�IURP����SHU�FHQW�WR�VOLJKWO\�PR�
UH�WKDQ���SHU�FHQW�DQG�IURP�WKHQ�RQ�WR������UHPDLQ�DERXW�VWDEOH�

7DEOH���� 0LQFHU� PRGHOV� IRU� WKH� ORJ� KRXUO\� ZDJHV� RI
'XWFK�PDOHV�����������

<HDU :DJH 6DPSOH &RQVW� (GXF� ([S� ([S��

6WUXFWXUH RI (DUQLQJV 6XUYH\

���� *URVV :KLWH FROODU !�� ������ ����� ����� ������

���� *URVV :KLWH FROODU !�� ����� ����� ����� ������

���� *URVV :KLWH FROODU !�� ����� ����� ����� ������

���� *URVV $OO !�� ����� ����� ����� ������

���� *URVV $OO !�� ����� ����� ����� ������

���� *URVV $OO !�� ����� ����� ����� ������

13$2�26$ 6XUYH\V

���� 1HW $OO ����� ����� ����� ������

���� 1HW $OO ����� ����� ����� ������

���� 1HW $OO ����� ����� ����� ������

���� 1HW $OO ����� ����� ����� ������

1RWHV� (GXF (GXFDWLRQ LQ \HDUV� ([S� 3RWHQWLDO H[SHULHQFH� ([S�� ([S������
6RXUFH� +DUWRJ� 2RVWHUEHHN 	 7HXOLQJV� ����� 7DEOH ����
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)LJXUH���� (IIHFW� RI� RQH� DGGLWLRQDO� \HDU� RI� HGXFDWLRQ� RQ
WKH� ORJ� KRXUO\� ZDJH� RI� PDOH� ZRUNHUV� LQ� WKH
1HWKHUODQGV

6RXUFH� 62( ���������� 13$2 ����� 26$ ����������

,Q�WKH�DQDO\VHV�ZLWK�WKH��ORJ��QHW�KRXUO\�ZDJH�DV�WKH�GHSHQGHQW�YD�
ULDEOH�� ZH� VHH� D� UDWKHU� VWURQJ� GHFUHDVH� EHWZHHQ� ����� DQG� �����
�ZKLFK�PD\�EH�DQ�DUWHIDFW�FDXVHG�E\�WKH�XVH�RI�GLIIHUHQW�GDWD�VHWV�
DQG�D�VPDOO�LQFUHDVH�EHWZHHQ������DQG������

4.3 Human capital versus screening

$FFRUGLQJ� WR� KXPDQ� FDSLWDO� WKHRU\�� UHWXUQV� WR� HGXFDWLRQ� DUH� GXH
WR� WKH� IDFW� WKDW� VFKRROLQJ� LV� SURGXFWLYLW\� DXJPHQWLQJ�� (GXFDWLRQ
SD\V�EHFDXVH�YDOXDEOH�VNLOOV�DUH�OHDUQW�LQ�VFKRRO��$Q�DOWHUQDWLYH�H[�
SODQDWLRQ��KRZHYHU�� IRFXVHV�RQ� WKH� LQIRUPDWLRQ� DERXW� LQGLYLGXDOV
JHQHUDWHG�E\� VFKRROLQJ��&RPSOHWLQJ� DQ� HGXFDWLRQ� LV� LQGLFDWLYH� RI
WKH�LQGLYLGXDO
V�OHDUQLQJ�DELOLW\��VWDELOLW\�RI�FKDUDFWHU�DQG�SHUVHYHU�
DQFH��(GXFDWLRQ� IXQFWLRQV� DV� D� VFUHHQLQJ�RU� VLJQDOOLQJ�GHYLFH��7R
GLIIHUHQWLDWH�EHWZHHQ�WKHVH�H[SODQDWLRQV��+DUWRJ� �������FRPSDUHV
WKH� HDUQLQJV� RI� LQGLYLGXDOV� ZKR� DWWHQGHG� D� FHUWDLQ� HGXFDWLRQDO
OHYHO�EXW�GLG�QRW�REWDLQ�D�GLSORPD��ZLWK�WKH�HDUQLQJV�RI�LQGLYLGXDOV
ZKR� JUDGXDWHG� IURP� WKDW� OHYHO� DQG� GLG� QRW� FRQWLQXH� WR� WKH� QH[W
KLJKHU�OHYHO��+H�XVHV�GDWD�IURP�D�QDWLRQ�ZLGH�VXUYH\�KHOG�LQ������
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)RU�WKH�ORZHU�DQG�LQWHUPHGLDWH�HGXFDWLRQDO�OHYHOV�QR�VLJQLILFDQW
HIIHFW� RI� JUDGXDWLRQ� LV� IRXQG��+HQFH�� DW� WKHVH� OHYHOV� WKH� GLSORPD
VHHPV�QRW�WR�EH�XVHG�DV�DQ�HIIHFWLYH�VFUHHQLQJ�GHYLFH��$W�WKH�WHUWL�
DU\�OHYHO��D�VLJQLILFDQW�QHJDWLYH�HIIHFW�RI�WKH�JUDGXDWLRQ�JDS�²�WKDW
LV��WKH�QXPEHU�RI�\HDUV�VKRUW�RI�JUDGXDWLRQ�IRU�WKRVH�ZKR�GLG�QRW
JUDGXDWH�²� LV� IRXQG��7KH� HIIHFW� RI� D� \HDU� RI� QRQJUDGXDWLRQ� WXUQV
RXW� WR�EH�RI� DERXW� WKH� VDPH� VL]H� DV� WKH� HDUQLQJV� JDLQ�SHU� \HDU� DW
VFKRRO�� 7KLV� UHVXOW� LV� FRPSDWLEOH� ZLWK� D� JUDGXDO� VNLOO�DXJPHQWLQJ
YLHZ�RI�HGXFDWLRQ��DQG�KHQFH�ZLWK�WKH�KXPDQ�FDSLWDO�PRGHO�

(YLGHQFH�LQ�IDYRXU�RI�WKH�KXPDQ�FDSLWDO� WKHRU\� LV�DOVR�IRXQG�E\
*URRW�DQG�2RVWHUEHHN���������8VLQJ�WKH������ZDYH�RI�WKH�%UDEDQW
FRKRUW�GDWD�WKH\�VWXG\�WKH�HIIHFW�RI�GLYLGLQJ�DFWXDO�\HDUV�RI�VFKRRO�
LQJ� LQWR� HIIHFWLYH� \HDUV�� UHSHDWHG� \HDUV�� VNLSSHG� \HDUV�� LQHIILFLHQW
URXWLQJ� \HDUV� DQG� GURS�RXW� \HDUV�� 7KH\� ILQG� D� QHJDWLYH� HIIHFW� RI
FODVV�VNLSSLQJ�� D�QHXWUDO� HIIHFW�RI� FODVV�IDLOLQJ� DQG� D� SRVLWLYH� HIIHFW
RI�\HDUV�VSHQW� LQ�VFKRROLQJ�ZLWKRXW�REWDLQLQJ�D�GLSORPD��DOO� LQ� OLQH
ZLWK� WKH�SUHGLFWLRQV�RI� WKH� KXPDQ� FDSLWDO� K\SRWKHVLV� DQG� FRQWUDU\
WR�ZKDW�ZDV�H[SHFWHG�RQ�WKH�EDVLV�RI�WKH�VFUHHQLQJ�K\SRWKHVLV�

4.4 Undereducation and overeducation

7R� FDSWXUH� WKH� HIIHFWV� RI� WKH� LQGLYLGXDO
V� RYHUHGXFDWLRQ� DQG� XQGHU�
HGXFDWLRQ��+DUWRJ�DQG�2RVWHUEHHN��������DQG�2RVWHUEHHN�DQG�:HE�
ELQN� ������� XVH� WKH� VR�FDOOHG� 258� VSHFLILFDWLRQ� RI� WKH� VWDQGDUG
HDUQLQJV� IXQFWLRQ� �+DUWRJ�� �������ZLWK� VHSDUDWH� YDULDEOHV� IRU�2YHU��
5HTXLUHG��DQG�8QGHUHGXFDWLRQ��+DUWRJ�DQG�2RVWHUEHHN�XVH�WKH�����
13$2�ODERXU�PDUNHW�VXUYH\�DQG�2RVWHUEHHN�DQG�:HEELQN�WKH�,$/6
GDWD��2(&'���������,Q�ERWK�VWXGLHV�WKH�UHWXUQV�WR�RYHUHGXFDWLRQ�DUH
IRXQG�WR�EH�VLJQLILFDQWO\�SRVLWLYH��EXW�VRPHZKDW�VPDOOHU�WKDQ�WKH�UH�
WXUQV�WR�UHTXLUHG�HGXFDWLRQ��7KH�UHWXUQV�WR�XQGHUHGXFDWLRQ�DUH�IRXQG
WR�EH�QHJDWLYH��DQG�WR�EH�VPDOOHU�WKDQ�WKH�UHWXUQV�WR�UHTXLUHG�HGXFD�
WLRQ�DQG�WR�RYHUHGXFDWLRQ��7KHVH�ILQGLQJV�DUH�ODUJHO\�LQ�OLQH�ZLWK�WKH
UHVXOWV�RI�VWXGLHV�RQ�WKH�HIIHFWV�RI�RYHU��DQG�XQGHUHGXFDWLRQ�IRU�RWKHU
FRXQWULHV��+DUWRJ��������

4.5 Ability bias and endogeneity of schooling

6HYHUDO�SUREOHPV�PLJKW�ELDV�WKH�HVWLPDWLRQ�RI�UHWXUQV�WR�VFKRROLQJ
XVLQJ� WKH� VWDQGDUG�0LQFHULDQ� HDUQLQJV� HTXDWLRQ�� WKH� HQGRJHQHLW\
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RI�WKH�VFKRROLQJ�GHFLVLRQ�� WKH� ODFN�RI�DGHTXDWH�PHDVXUHV� IRU�DELO�
LW\��DQG�PHDVXUHPHQW�HUURUV�ZLWK�UHJDUG� WR� WKH�VFKRROLQJ�YDULDEOH
�&DUG��������� ,W� LV�YHU\�ZHOO�SRVVLEOH� WKDW� WKH�FKRLFH� IRU� D�FHUWDLQ
W\SH�RI�VFKRROLQJ�LV�UHODWHG�WR�RQH
V�HDUQLQJV�SRWHQWLDO��,QGLYLGXDOV
ZLWK� KLJKHU� DELOLW\�PD\� WDNH�PRUH� \HDUV� RI� VFKRROLQJ� RU�� DOWHUQD�
WLYHO\��WKH\�PD\�OHDYH�VFKRRO�HDUOLHU�EHFDXVH�WKH\�FDQ�PDNH�D�ORW�RI
PRQH\� DQ\ZD\�� ,QVWLWXWLRQV� IRU� KLJKHU� HGXFDWLRQ� PD\� DOVR� VHOHFW
WKHLU� VWXGHQWV�RQ� WKH�EDVLV�RI�DELOLW\� WHVW� VFRUHV�RU� WKHLU�SHUIRUP�
DQFH�LQ�SULPDU\�RU�VHFRQGDU\�HGXFDWLRQ�

,Q�DQ�HDUO\�VWXG\�RQ�WKH�LQWHUQDO�UDWH�RI�UHWXUQV�WR�HGXFDWLRQ� LQ
WKH� 1HWKHUODQGV�� 'H�:ROII� DQG� 9DQ� 6OLMSH� ������� XVHG� 6ZHGLVK
GDWD�WR�PDNH�DQ�HVWLPDWLRQ�RI�WKH�SURSRUWLRQ�RI�WKH�GLIIHUHQFH� LQ
LQFRPH�EHWZHHQ� HGXFDWLRQDO� OHYHOV� WKDW� FDQ�EH� DWWULEXWHG� WR� HGX�
FDWLRQ� �VHH� DOVR� 'H�:ROII� 	� 9DQ� 6OLMSH�� ������� 7KH\� IRXQG� WKLV
SURSRUWLRQ� WR�EH������SHU�FHQW��0RUH� UHFHQWO\��.DOZLM� ������� DQG
/HYLQ� DQG� 3OXJ� �IRUWKFRPLQJ�� KDYH� HPSOR\HG� LQVWUXPHQWDO� YDUL�
DEOH��,9��WHFKQLTXHV�� WR�FRQWURO�IRU�WKH�HQGRJHQHLW\�RI�VFKRROLQJ�
7KH�UHVXOWV�RI�WKHLU�DQDO\VHV�DUH�SUHVHQWHG�LQ�7DEOH���

7DEOH���� (VWLPDWLRQ�UHVXOWV�IRU�UDWHV�RI�UHWXUQ�WR�HGXFD�
WLRQ� LQ� SUHYLRXV� UHVHDUFK� XVLQJ� ,QVWUXPHQWDO
9DULDEOH�WHFKQLTXHV��,9�

&RGH <HDU�V� :DJH 6DPSOH 7HFKQLTXH ,QVWUXPHQW
(GXFD�

WLRQ

$GM�

5�
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�����
����
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����

*URVV 0DOH ,9 $JH ����� ��
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%UDEDQW

���� 1HW 0DOH 2/6 ����� ��

���� 1HW 0DOH ,9 )DPLO\ EDFNJURXQG ����� ��

���� 1HW 0DOH ,9 6HDVRQ RI ELUWK ����� ��

���� 1HW 0DOH ,9 6FKRRO OHDYLQJ DJH ����� ��

/3���
26$

���� 1HW 0DOH 2/6 ����� ��

���� 1HW 0DOH ,9 )DPLO\ EDFNJURXQG ����� ��

���� 1HW 0DOH ,9 6HDVRQ RI ELUWK ����� ��

���� 1HW 0DOH ,9 6FKRRO OHDYLQJ DJH ����� ��
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.DOZLM��������H[SORLWV�WKH�IDFW�WKDW�ROGHU�LQGLYLGXDOV�RQ�DYHUDJH
KDYH� OHVV� VFKRROLQJ� WKDQ� \RXQJHU� LQGLYLGXDOV�� WR� FRQVWUXFW� DQ� LQ�
VWUXPHQW�WR�FRQWURO�IRU�WKH�HQGRJHQHLW\�RI�VFKRROLQJ��+H�XVHV�WKH
������ ������ ����� DQG� �����ZDYHV� RI� WKH�'XWFK� 6RFLR�(FRQRPLF
3DQHO�DQG�ILQGV�WKH�UDWH�RI�UHWXUQ�WR�HGXFDWLRQ�WR�EH�����SHU�FHQW
LQ�D�EDVHOLQH�2/6�PRGHO�DQG�WR�LQFUHDVH�WR������LQ�WKH�,9�PRGHO�
/HYLQ�DQG�3OXJ� �IRUWKFRPLQJ��H[SHULPHQW�ZLWK� WKUHH�GLIIHUHQW� LQ�
VWUXPHQWV�� IDPLO\� EDFNJURXQG� �SDUHQWDO� HGXFDWLRQ� DQG� MRE� OHYHO��
VHDVRQ� RI� ELUWK�� DQG� FKDQJHV� LQ� FRPSXOVRU\� VFKRRO� OHDYLQJ� DJH�
7KHLU�GDWD�VRXUFHV�DUH�WKH������%UDEDQW�6XUYH\�DQG�WKH������ZDYH
RI�WKH�26$�SDQHO��$V�FDQ�EH�VHHQ�LQ�7DEOH����WKH�UDWH�RI�UHWXUQ�LQ
WKHLU� ,9�PRGHOV� LV� KLJKHU� WKDQ� LQ� WKH� EDVHOLQH�2/6�PRGHOV�� 7KH
IDPLO\�EDFNJURXQG�LQVWUXPHQWV�²�SDUHQWDO�HGXFDWLRQ�DQG�MRE� OHYHO
²� SHUIRUP� EHVW� LQ� WKH� 'XWFK� VLWXDWLRQ�� 7KHVH� LQVWUXPHQWV� KDYH
VLJQLILFDQW�LQIOXHQFH�RQ�VFKRROLQJ�ZKLOH�H[HUWLQJ�D�QHJOLJLEOH�LQIOX�
HQFH�RQ�HDUQLQJV�

7KH�JHQHUDO�FRQFOXVLRQ�RI�WKH�,9�DQDO\VHV�LV�WKDW�LQ�WKH�1HWKHU�
ODQGV�� DV� LQ� PRVW� RWKHU� FRXQWULHV� �H�J�� &DUG�� ������ $VKHQIHOWHU�
+DUPRQ�	�2RVWHUEHHN���������XVLQJ�2/6� WR� HVWLPDWH� WKH� UDWH�RI
UHWXUQV� WR� HGXFDWLRQ� OHDGV� WR� DQ� XQGHUHVWLPDWLRQ� RI� WKH� WUXH
VFKRROLQJ�HIIHFW�

5 Conclusions

*LYHQ�WKH�UHVXOWV�RI�WKH�SUHYLRXV�DQDO\VHV�RI�WKH�UDWHV�RI�UHWXUQ�WR
HGXFDWLRQ� LQ� WKH� 1HWKHUODQGV�� VRPH� JHQHUDO� FRQFOXVLRQV� FDQ� EH
GUDZQ�

• 7KH� UDWH� RI� UHWXUQ� WR� HGXFDWLRQ� LQ� WHUPV� RI� WKH� JURVV� KRXUO\
ZDJH� RI� PDOHV� LQ� WKH� 1HWKHUODQGV� ZDV� DERXW� ��� SHU� FHQW� LQ
������)URP�WKHQ�RQ� LW�GHFUHDVHG� WR�DERXW���SHU�FHQW� LQ������
DQG�UHPDLQHG�DW�DERXW�WKDW�OHYHO�EHWZHHQ������DQG������

• 7KH�UDWH�RI�UHWXUQ�WR�HGXFDWLRQ�LQ�WHUPV�RI�WKH�QHW�KRXUO\�ZDJH
LV�JHQHUDOO\�VRPHZKDW�ORZHU�WKDQ�WKH�UDWH�RI�UHWXUQ�LQ�WHUPV�RI
WKH�JURVV�KRXUO\�ZDJH�

• 7KHUH� DUH� RQO\� D� IHZ� VWXGLHV� LQ� ZKLFK� FRPSDUDEOH� HTXDWLRQV
IRU�PDOHV�DQG�IHPDOHV�ZHUH�HVWLPDWHG�DQG�WKHVH�VWXGLHV�DOO�XVH
WKH�VDPH�GDWD�VHW��WKH������13$2�ODERXU�PDUNHW�VXUYH\��7KH
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UHVXOWV�RI�WKHVH�VWXGLHV�VXJJHVW�WKDW�LQ�WKH�HDUO\�����V�WKH�DYHU�
DJH� UDWH� RI� UHWXUQ� WR� HGXFDWLRQ� IRU� IHPDOHV� ZDV� VRPHZKDW
ORZHU�WKDQ�IRU�PDOHV�

• 7KH� UHVXOWV� RI� WHVWV� RI� WKH� KXPDQ� FDSLWDO� H[SODQDWLRQ� RI� WKH
UHODWLRQVKLS� EHWZHHQ� HGXFDWLRQ� DQG� HDUQLQJV� YHUVXV� WKH
VFUHHQLQJ� H[SODQDWLRQ�RI� WKLV� UHODWLRQVKLS� WHQG� WR� VXSSRUW� WKH
KXPDQ�FDSLWDO�H[SODQDWLRQ�RI�WKH�UHODWLRQVKLS�

• 7KH� UHWXUQV� WR� RYHUHGXFDWLRQ� DUH� SRVLWLYH�� EXW� VRPHZKDW
VPDOOHU� WKDQ�WKH�UHWXUQV� WR�UHTXLUHG�HGXFDWLRQ��7KH�UHWXUQV� WR
XQGHUHGXFDWLRQ� DUH� QHJDWLYH�� DQG� VPDOOHU� WKDQ� WKH� UHWXUQV� WR
UHTXLUHG�HGXFDWLRQ�DQG�WR�RYHUHGXFDWLRQ�

• (VWLPDWHV� RI� UDWHV� RI� UHWXUQ� WR� HGXFDWLRQ� RQ� WKH� EDVLV� RI� LQ�
VWUXPHQWDO�YDULDEOH�WHFKQLTXHV�DUH�KLJKHU�WKDQ�HVWLPDWHV�EDVHG
RQ�2/6�
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