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1 Introduction
1

7KH�DLP�RI� WKLV�DUWLFOH� LV� WR�UHYLHZ�WKH�H[LVWLQJ�1RUZHJLDQ�HYLGHQFH
RQ�SULYDWH�UHWXUQV�WR�KXPDQ�FDSLWDO��WKDW�LV��IRUPDO�HGXFDWLRQ��ODERXU
PDUNHW�H[SHULHQFH��WHQXUH�DQG�RQ�WKH�MRE�WUDLQLQJ��:H�FRQFHQWUDWH�RQ
WKH�SHULRG�IURP�WKH�EHJLQQLQJ�RI�WKH�QLQHWHHQ�HLJKWLHV�DQG�ZH�UHVWULFW
WKH�GLVFXVVLRQ�WR�VWXGLHV�XVLQJ�HFRQRPHWULF�PHWKRGV�

,Q� UHFHQW� \HDUV��PDQ\� VWXGLHV� KDYH� EHHQ�SXEOLVKHG�ZKLFK� FRQWDLQ
HYLGHQFH�ZLWK�UHJDUG�WR�WKH�UHWXUQV�WR�KXPDQ�FDSLWDO�LQ�1RUZD\��7KH
VWXGLHV�SXUVXH�D�YDULHW\�RI�VXEMHFWV�ZKLFK��RI�FRXUVH�� DIIHFW� WKH�GDWD
VHWV�XVHG��WKH�HFRQRPHWULF�VSHFLILFDWLRQV��DQG�WKH�GHILQLWLRQV�RI�YDUL�
DEOHV��6RPH�RI�WKH�VWXGLHV�IRFXV�VSHFLILFDOO\�RQ�ZDJH�GLIIHUHQFHV�DQG
JHQGHU� DQG� FRQVHTXHQWO\� UXQ� VHSDUDWH� HVWLPDWLRQV� IRU� PHQ� DQG
ZRPHQ��$QRWKHU�PDLQ� LVVXH� LV� WKH� GLIIHUHQFH� LQ� WKH�ZDJH� VWUXFWXUH
EHWZHHQ�WKH�SULYDWH�DQG�WKH�SXEOLF�VHFWRU��6RPH�VWXGLHV�WU\�WR�H[SODLQ
WKH�VWDEOH�ZDJH�GLVSHUVLRQ�LQ�1RUZD\�DIWHU�������DQG�GLVFXVV�WKH�UROH
RI�FKDQJHV�LQ�WKH�HGXFDWLRQDO�V\VWHPV�DV�ZHOO�DV�WKH�ZDJH�VHWWLQJ� LQ�
VWLWXWLRQV� LQ� WKLV� FRQWH[W�� 7KH� YDULHW\� RI� VXEMHFWV� DQG� DSSURDFKHV
PDNHV� WKH� RYHUDOO� LPSUHVVLRQ�PRUH� FRPSUHKHQVLYH�� EXW� LPSDLUV� WKH
FRPSDUDELOLW\�RI�UHVXOWV�RYHU�WLPH�DQG�EHWZHHQ�GDWD�VHWV�

0RVW� RI� WKH� UHYLHZHG� VWXGLHV� FRQFHQWUDWH� RQ� WKH� GLVFXVVLRQ� RI
UHWXUQV� WR� IRUPDO� HGXFDWLRQ�� (YHQ� WKRXJK� DOO� VWXGLHV� FRQWURO� IRU
H[SHULHQFH�DQG�VHQLRULW\�� LI�DYDLODEOH��RQO\�D�IHZ�IRFXV�VSHFLILFDOO\
RQ� WKH� UHWXUQV� WR� WKHVH�RWKHU� DVSHFWV�RI�KXPDQ�FDSLWDO� 7KLV� HP�
SKDVLV� RQ� UHWXUQV� WR� HGXFDWLRQ� LQ� WKH�1RUZHJLDQ� OLWHUDWXUH� LV� UH�
IOHFWHG�LQ�WKLV�UHYLHZ�DV�ZHOO�

7KH�UHWXUQV�WR�GLIIHUHQW�W\SHV�RI�KXPDQ�FDSLWDO�DUH�GHWHUPLQHG�E\
FRQGLWLRQV�RQ�WKH�VXSSO\�DQG�WKH�GHPDQG�VLGH�RI�WKH�ODERXU�PDUNHW�
2Q�WKH�GHPDQG�VLGH��WHFKQRORJ\�DQG�LQWHUQDWLRQDO�WUDGH�SDWWHUQV�DUH
IXQGDPHQWDO� LQ� WKH� ORQJ� UXQ�� ZKLOH� EXVLQHVV� F\FOHV� KDYH� D� PRUH
WHPSRUDU\�LQIOXHQFH��2Q�WKH�VXSSO\�VLGH��GHPRJUDSKLFV�DQG�WKH�GL�
������������������������������������������������

1
$SDUW IURP (8�76(5 ILQDQFLQJ ZH DOVR JUDWHIXOO\ DFNQRZOHGJH QDWLRQDO IL�

QDQFLQJ IURP WKH 1RUZHJLDQ 0LQLVWU\ RI /DERXU DQG $GPLQLVWUDWLRQ DQG

IURP WKH 1RUZHJLDQ 0LQLVWU\ RI (GXFDWLRQ� 5HVHDUFK DQG &KXUFK $IIDLUV�

7KLV SDSHU ZDV ZULWWHQ ZKLOH (UOLQJ %DUWK YLVLWHG +DUYDUG 8QLYHUVLW\ DQG WKH

1%(5� DQG KH WKDQNV ERWK LQVWLWXWLRQV IRU WKHLU KRVSLWDOLW\� :H KDYH EHQH�

ILWHG IURP FRPPHQWV DQG GLVFXVVLRQV ZLWK +DUDOG 'DOH�2OVHQ� 7RUEM¡UQ

+ JHODQG� 2GGEM¡UQ 5DDXP DQG 3nO 6FK¡QH� $OO HUURUV UHPDLQ RXU RZQ�
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PHQVLRQLQJ�DQG�TXDOLW\�RI�WKH�HGXFDWLRQDO�V\VWHP�DUH�GHFLVLYH��6LQFH
WKH� UHWXUQV� WR� GLIIHUHQW� W\SHV� RI� KXPDQ� FDSLWDO� DUH� FOHDUO\� LQWHUUH�
ODWHG��WKH�VKDSLQJ�RI�WKH�HGXFDWLRQDO�V\VWHP�QRW�RQO\�LQIOXHQFHV�WKH
UHWXUQV� WR� IRUPDO� HGXFDWLRQ� EXW� DOVR� WKH� UHWXUQV� WR� RWKHU� W\SHV� RI
KXPDQ�FDSLWDO� DV�ZHOO�� ,I� IRUPDO� HGXFDWLRQ� DQG�RQ�WKH�MRE� WUDLQLQJ
DUH� DOWHUQDWLYH� IDFWRUV� RI� SURGXFWLRQ�� D� UHGXFWLRQ� LQ� WKH� TXDOLW\� RI
IRUPDO� HGXFDWLRQ� PD\� LQFUHDVH� WKH� UHWXUQV� WR� ZRUN� H[SHULHQFH�
+RZHYHU��ZKHQ�WKHVH�IDFWRUV�FRPSOHPHQW�HDFK�RWKHU�LQ�WKH�SURGXF�
WLRQ�SURFHVV��D�UHGXFWLRQ�LQ�UHWXUQV�WR�H[SHULHQFH�PD\�EH�WKH�UHVXOW�

 :DJH�GLIIHUHQWLDOV�DUH�DOVR� LQIOXHQFHG�E\� WKH�ZDJH�VHWWLQJ�V\VWHPV
DQG�EDUJDLQLQJ�UHJLPHV�LQ�IRUFH��1RUZD\�KDV�D�UDWKHU�FHQWUDOL]HG�EDU�
JDLQLQJ� V\VWHP�� ZLWK� YDU\LQJ� GHJUHH� RI� SRVVLELOLWLHV� RI� ORFDO� DGMXVW�
PHQWV��,Q�1RUZD\�WKHUH�KDYH�DOVR�EHHQ�FOHDU�GLIIHUHQFHV�EHWZHHQ�WKH
SULYDWH� DQG� WKH�SXEOLF� VHFWRU� LQ� WKLV� UHVSHFW��9HU\� URXJKO\� VSHDNLQJ�
ZH�PD\�VD\�WKDW�WKH�ZDJH�IRUPDWLRQ�LQ�WKH�SXEOLF�VHFWRU�LV�FKDUDFWHU�
L]HG�E\�ULJLG�SURIHVVLRQDO�VWUXFWXUHV�DQG�VFDOHV�RI�SD\PHQW�GHFLGHG�RQ
D�FHQWUDOL]HG�OHYHO��,Q�WKH�SULYDWH�VHFWRU�WKH�ZDJH�IRUPDWLRQ�KDV�EHHQ
PRUH� GHFHQWUDOL]HG� DQG�� VSHFLILFDOO\� ZLWK� UHJDUG� WR� KLJKO\� HGXFDWHG
SHRSOH��WKH�XVH�RI�LQGLYLGXDO�ZDJH�VHWWLQJ�PRUH�ZLGHVSUHDG�

,Q�WKLV�FKDSWHU�ZH�UHYLHZ�WKH�UHVXOWV�IURP�WKH�ODVW�ILIWHHQ�\HDUV��LQWHU�
SUHWHG�ZLWKLQ�D�IUDPHZRUN�RI�ERWK�FKDQJHV�LQ�VXSSO\�DQG�GHPDQG�DQG
RI�FKDQJLQJ�LQVWLWXWLRQV��7KH�FKDSWHU�LV�RUJDQL]HG�DV�IROORZV��,Q�6HFWLRQ
��ZH�SUHVHQW�D�GHVFULSWLRQ�RI�WKH�PDLQ�GDWD�VHWV�XVHG�LQ�WKH�1RUZHJLDQ
VWXGLHV� RI� UHWXUQV� WR� KXPDQ� FDSLWDO� DQG� JLYH� D� VKRUW� RYHUYLHZ�RI� WKH
VWDWLVWLFDO� WHFKQLTXHV�XWLOL]HG�� ,Q�6HFWLRQ���ZH� UHYLHZ� WKH� UHSRUWHG� UH�
VXOWV�� ,Q� ���� ZH� FRQVLGHU� UHWXUQV� WR� IRUPDO� HGXFDWLRQ� LQ� UHODWLRQ� WR
VWUXFWXUDO�VKLIWV�LQ�VXSSO\�DQG�GHPDQG��LQVWLWXWLRQDO�FKDQJHV�LQ�WKH�ZDJH
VHWWLQJ� V\VWHP��DQG�EXVLQHVV�F\FOHV�� ,Q�����ZH� UHYLHZ� WKH� UHSRUWHG� UH�
VXOWV� RQ� UHWXUQV� WR� ODERXU�PDUNHW� H[SHULHQFH�� WHQXUH� DQG� VSHFLILF� RQ�
WKH�MRE�WUDLQLQJ��,Q�6HFWLRQ���ZH�PDNH�VRPH�FRQFOXGLQJ�UHPDUNV�

2 Data sets and statistical techniques

2.1 Data

5RXJKO\�VSHDNLQJ��WKH�H[LVWLQJ�VWXGLHV�RI�UHWXUQV�WR�KXPDQ�FDSLWDO
LQ�1RUZD\�DUH�EDVHG�RQ�WZR�W\SHV�RI�GDWD��UHJLVWHU�EDVHG�GDWD�VHWV
DQG�VXUYH\�EDVHG�GDWD�VHWV�
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2.1.1 Register based data sets

7KHVH� GDWD� VHWV� DUH� EDVHG� RQ� SRSXODWLRQ� UHJLVWHUV� HVWDEOLVKHG� IRU
DGPLQLVWUDWLYH�SXUSRVHV��7KH�UHJLVWHUV�DUH�LQWHJUDWHG�LQWR�D�UHJLVWHU
EDVHG�GDWD� V\VWHP� �&XUUHQW�6\VWHP� IRU�6RFLDO�'DWD��&66'�� OLQNHG�E\
6WDWLVWLFV�1RUZD\��7R�HVWDEOLVK�WKH�GDWD�VHWV�IRU�UHVHDUFK�SXUSRVHV�
UHJLVWHU�ILOHV�DUH�PHUJHG�WR�\LHOG�LQIRUPDWLRQ�DERXW�SHUVRQDO�FKDU�
DFWHULVWLFV�� LQFRPH�� LQGXVWU\� DIILOLDWLRQ� DQG� SODFH� RI� UHVLGHQFH�
DPRQJ� RWKHU� WKLQJV�� 7KH� PRVW� FRPPRQO\� XVHG� UHJLVWHUV� DUH� WKH
UHJLVWHU�RI�HPSOR\HHV�DQG�HPSOR\HUV�LQ�FRQQHFWLRQ�ZLWK�WKH�UHJLV�
WHU�RI�VDODULHV�DQG�WD[HV�DQG�WKH�UHJLVWHU�RI�HGXFDWLRQ��(YHQ�WKRXJK�LW
LV� TXLWH� SRVVLEOH� WR� HVWDEOLVK� SDQHO� GDWD� VHWV� IURP� DGPLQLVWUDWLYH
UHJLVWHUV��WKH�GDWD�VHWV�XVHG�LQ�WKH�1RUZHJLDQ�VWXGLHV�RQ�UHWXUQV�WR
KXPDQ� FDSLWDO� DUH� PDLQO\� FURVV�VHFWLRQDO�� RU� RQO\� WKH� FURVV�
VHFWLRQDO�SURSHUWLHV�RI�WKH�GDWD�VHWV�KDYH�VR�IDU�EHHQ�XWLOL]HG�

7KH� UHJLVWHU� EDVHG� GDWD� VHWV� PD\� FRQWDLQ� LQIRUPDWLRQ� RQ� WKH
WRWDO�SRSXODWLRQ�RU� D� UDQGRP�VDPSOH� IURP�RQH� UHJLVWHU��7\SLFDOO\
WKH�UHJLVWHU�EDVHG�GDWD�VHWV�LQYROYH�ODUJH�DPRXQWV�RI�REVHUYDWLRQV
DQG�� FRQVHTXHQWO\�� PRUH� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� VHSDUDWH
VDPSOHV� DUH� IRXQG��:KLOH� WKH� UHJLVWHU� GDWD� KDV� LWV� VKRUWFRPLQJV�
SDUWLFXODUO\�ZLWK�UHVSHFW�WR�WKH�PHDVXUHPHQW�RI�KRXUO\�ZDJHV��VHH
EHORZ��� WKH� ODUJH� VL]H� HQDEOHV� WKH� UHVHDUFKHU� WR� FRPSDUH� UDWKHU
VPDOO�VXE�VDPSOHV�DQG�YDULRXV�VSHFLILFDWLRQV�LQ�PRUH�GHWDLO�

7KH�LQFRPH�REVHUYDWLRQV�LQ�WKH�UHJLVWHU�EDVHG�GDWD�VHWV�DUH�EDVHG
RQ� GHFODUDWLRQV� VHQW� E\� HPSOR\HUV� WR� WKH� WD[� DXWKRULWLHV�� 7KLV
VRXUFH� JLYHV� LQIRUPDWLRQ� IURP� HDFK� HPSOR\HU� DERXW� WKH� LQGLYLG�
XDO·V�\HDUO\�LQFRPH��ZDJH��LQFOXGLQJ�PRVW�W\SHV�RI�FRPSHQVDWLRQV�
VXFK�DV�IULQJH�EHQHILWV�DQG�RYHUWLPH�SD\PHQW�

+RXUV� ZRUNHG� DUH� FROOHFWHG� IURP� WKH� UHJLVWHU� RI� HPSOR\HUV� DQG
HPSOR\HHV� DQG� DUH� UHFRUGHG� LQ� UDWKHU� EURDG� FDWHJRULHV�� )XOO�WLPH
�PRUH� WKDQ����KRXUV�D�ZHHN��� ORQJ�SDUW�WLPH� �EHWZHHQ���� DQG���
KRXUV� D� ZHHN�� DQG� VKRUW� SDUW�WLPH� �EHWZHHQ� ��� DQG� �� KRXUV� D
ZHHN���7R�DYRLG� VHULRXV� VXSSO\�RI�KRXUV�ELDV��PRVW� VWXGLHV�EDVHG
RQ�WKLV�W\SH�RI�GDWD�XVH�RQO\�IXOO�WLPH�ZRUNHUV��7KXV��WKH�REVHUYD�
WLRQ�RI�KRXUO\�ZDJH� LV�FDOFXODWHG�IURP�\HDUO\�JURVV�HDUQLQJV�GLYLGHG
E\� QRUPDO� KRXUV� RU� DYHUDJH� KRXUV� IRU� IXOO�WLPH� ZRUNHUV�� ,Q� WKH
IROORZLQJ�ZH�FDOO�WKLV�YDULDEOH�FDOFXODWHG�KRXUO\�ZDJH�

(YHQ�LI�RQO\�IXOO�WLPH�ZRUNHUV�DUH�LQFOXGHG�LQ�WKH�DQDO\VLV��ZH�PXVW
EH�DZDUH�RI�WKDW�D�VXSSO\�RI�KRXUV�ELDV�PD\�DULVH�LQ�WKH�HVWLPDWHV�RI
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UHWXUQV� WR� GLIIHUHQW� W\SHV� RI� KXPDQ� FDSLWDO�� ZKHQ� WKH� FDOFXODWHG
KRXUO\� ZDJH� LV� XVHG� DV� WKH� GHSHQGHQW� YDULDEOH�� 0RUH� SUHFLVHO\�� ZH
RYHU�XQGHU�HVWLPDWH�WKH�UHWXUQV�WR�VFKRROLQJ�LI�´RYHUWLPHµ�LQ�IXOO�WLPH
ZRUN�LQFUHDVHV��GHFUHDVHV��ZLWK�WKH�KXPDQ�FDSLWDO�YDULDEOH�VWXGLHG��,Q
VRPH�RI�WKH�UHJLVWHU�EDVHG�VWXGLHV�HIIRUW�KDV�EHHQ�PDGH� WR�GLPLQLVK
WKLV�VXSSO\�RI�KRXU�ELDV��,Q�WKH�VWXG\�E\�/RQJYD�DQG�6WU¡P��������WKH
KRXUO\�ZDJH�LV�FDOFXODWHG�E\�GLYLGLQJ�DQQXDO�LQFRPH�E\�QRUPDO�KRXUV
IRU�IXOO�WLPH�ZRUNHUV�SOXV�PHDQ�RYHUWLPH�IRU�HDFK�JHQGHU��,QGLYLGXDOV
ZKR�ZHUH� UHJLVWHUHG� IRU�PRUH� WKDQ� RQH� MRE�� DQG� WKRVH�ZKR� HDUQHG
PRUH�WKDQ�IRXU�WLPHV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�PHDQ�KRXUO\�ZDJH
ZHUH�RPLWWHG��,Q�WKH�WZLQ�VWXG\�RI�5DDXP�DQG�$DE¡��������ERWK�IXOO�
WLPH� DQG� ORQJ� SDUW�WLPH� ZRUNHUV� DUH� XVHG� LQ� WKH� ZDJH� HVWLPDWLRQV�
7KH�QXPEHU�RI�KRXUV�ZRUNHG�ZLWKLQ�HDFK�FDWHJRU\�DUH�FDOFXODWHG�DV
WKH�PHDQV�IURP�WKH�����²���/DERXU�)RUFH�6XUYH\V��VWUDWLILHG�E\�JHQ�
GHU�2

7KH� HGXFDWLRQDO�YDULDEOH� LV�EDVHG�RQ� D� ILYH�GLJLW� FRGH�RI� KLJKHVW
FRPSOHWHG� HGXFDWLRQ�� ZKLFK� LV� PHUJHG� IURP� WKH� DGPLQLVWUDWLYH
UHJLVWHU�UHFRUGLQJ�WKH�KLJKHVW�HGXFDWLRQ�RI�FLWL]HQV��7KH�UHJLVWHU�LV
XSGDWHG�RQ�WKH�EDVLV�RI�LQIRUPDWLRQ�IURP�RIILFLDOO\�DSSURYHG�HGX�
FDWLRQDO� LQVWLWXWLRQV�� DQG� FRYHUV� FRPSOHWHG� GHJUHHV� DQG� H[DPV
IURP�FRXUVHV�RI�DW�OHDVW�����KRXUV��7KH�UHJLVWHU�LV�PDLQWDLQHG�DQG
FRQWUROOHG� IRU� SXEOLF� DVVLVWDQFH� DQG� VWXGHQW� ORDQ� SXUSRVHV�� DQG
VKRXOG� LQFOXGH� YHU\� OLWWOH�PHDVXUHPHQW� HUURU�� <HDUV� RI� VFKRROLQJ
DUH� XVXDOO\� GHILQHG� DV� WKH� VWDQGDUG� QXPEHU� RI� \HDUV� UHTXLUHG� WR
IXOILO�WKH�LQGLYLGXDO·V�KLJKHVW�HGXFDWLRQDO�OHYHO�

2QH�RI� WKH�GDWD� VHWV�ZH� UHIHU� WR� DV� UHJLVWHU�EDVHG�� LV� DFWXDOO\� D
FRPELQDWLRQ�RI�D� UHJLVWHU�EDVHG�GDWD�VHW�DQG�D�VXUYH\��7KLV� LV� WKH
VR�FDOOHG�1RUZHJLDQ� )OH[LEOH� 6WXG\� �1)6��� 7KH� VWDUWLQJ� SRLQW� LV� DQ
HVWDEOLVKPHQW� OHYHO�VXUYH\�IRU�D�VDPSOH�RI�1RUZHJLDQ�ILUPV��FRQ�
GXFWHG�E\� WKH� ,QVWLWXWH� IRU�6RFLDO�5HVHDUFK�DQG�6WDWLVWLFV�1RUZD\
GXULQJ�WKH�6SULQJ�RI�������7KH�VDPSOH�LV�UHSUHVHQWDWLYH�IRU�SULYDWH
DQG�SXEOLF� HVWDEOLVKPHQWV� LQ�1RUZD\�ZLWK�PRUH� WKDQ����HPSOR\�
HHV��7KH�QHW�VDPSOH�FRQVLVWV�RI�������ILUPV��7R�WKLV�VDPSOH�UHJLV�
WHU�LQIRUPDWLRQ�RQ�DOO�HPSOR\HHV�ZRUNLQJ�LQ�WKHVH�ILUPV�GXULQJ�WKH
SHULRG� 1RYHPEHU� ����� WR� )HEUXDU\� ����� KDV� EHHQ� OLQNHG�� 7KH
UHJLVWHU�GDWD�FRQWDLQ� LQIRUPDWLRQ�RQ� ODERXU�PDUNHW� UHODWHG� LVVXHV�

������������������������������������������������

2
$ GHVFULSWLRQ RI WKH /DERXU )RUFH 6XUYH\V LV JLYHQ LQ /DERXU 0DUNHW 6WD�

WLVWLFV� 6WDWLVWLFV 1RUZD\�
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LQFOXGLQJ� LQIRUPDWLRQ�RQ�HPSOR\PHQW��ZDJHV��HGXFDWLRQ�DQG�VHQ�
LRULW\�ZLWK�WKH�SUHVHQW�HPSOR\HU��7KH�VDPSOH�RI�ZDJH�HDUQHUV�FRQ�
VLVWV� RI� �������� LQGLYLGXDOV� LQ� ������SULYDWH� DQG� SXEOLF� HVWDEOLVK�
PHQWV�� ZKR� ZRUNHG� ZLWK� WKH� VDPH� HPSOR\HU� GXULQJ� DOO� RI� ����
�VHH�%DUWK�DQG�6FK¡QH��������IRU�D�FORVHU�GHVFULSWLRQ��

$QRWKHU� UHJLVWHU� EDVHG� GDWD� VHW� LV� D� WZLQ� VDPSOH� HVWDEOLVKHG� E\
PDWFKLQJ� VHYHUDO� DGPLQLVWUDWLYH� UHJLVWHUV� RI� 6WDWLVWLFV� 1RUZD\� �VHH
5DDXP�DQG�$DE¡��������IRU�D�FORVHU�GHVFULSWLRQ���7ZLQV�DUH�GHILQHG
DV� LQGLYLGXDOV�ERUQ�DW� WKH� VDPH� WLPH� �VDPH�GD\��QH[W�SUHYLRXV�GD\��
E\�WKH�VDPH�PRWKHU��7KH�UHJLVWHU�PDWFKLQJ�SURFHGXUH�LGHQWLILHV�DERXW
���SHU�FHQW�RI�1RUZHJLDQ�WZLQV�ERUQ�LQ�WKH�SHULRG�����²������$IWHU
VDPSOH�UHVWULFWLRQV��DOWRJHWKHU�DERXW�������WZLQ�SDLUV�RI�WKH�VDPH�VH[�
ZLWK�VDWLVIDFWRU\�LQFRPH�LQIRUPDWLRQ��DUH�UHFRUGHG�LQ�WKH�GDWD�VHW�

7KH�PDLQ�SURSHUWLHV�RI�WKH�GDWD�XVHG�LQ�WKH�UHJLVWHU�EDVHG�VWXG�
LHV�RQ�UHWXUQV�WR�KXPDQ�FDSLWDO� LQ�1RUZD\�DUH�VXPPDUL]HG�LQ�7D�
EOH�$��RI�WKH�$SSHQGL[�

2.1.2 Survey based data sets

7KH�VXUYH\�EDVHG� VWXGLHV�RI�KXPDQ�FDSLWDO� HQGRZPHQW� DQG�ZDJH
IRUPDWLRQ�LQ�1RUZD\�HPSOR\�WZR�GDWD�VHWV�

7KH�1RUZHJLDQ� 6XUYH\� RI� 2UJDQL]DWLRQV� DQG� (PSOR\HHV� �162(�� ZDV
XQGHUWDNHQ� LQ� ����� DQG� ������(DFK�162(�FRQWDLQV� DERXW� �����
ZDJH�REVHUYDWLRQV�

162(� ����� ZDV� D� VXUYH\� DPRQJ� 1RUZHJLDQ� HPSOR\HUV� DQG
HPSOR\HHV�� FRQGXFWHG� E\� WKH� ,QVWLWXWH� IRU� 6RFLDO� 5HVHDUFK� DQG
6WDWLVWLFV� 1RUZD\�� )LUVW�� ������ HPSOR\HUV� ZHUH� VDPSOHG� ZLWK� D
SUREDELOLW\�SURSRUWLRQDO� WR�WKH�VTXDUH�URRW�RI� WKH�QXPEHU�RI�HP�
SOR\HHV��1H[W��HPSOR\HHV�ZHUH�GUDZQ�IURP�HDFK�HPSOR\HU�ZLWK�D
SUREDELOLW\�SURSRUWLRQDO� WR�WKH�VTXDUH�URRW�RI� WKH�QXPEHU�RI�HP�
SOR\HHV��7KH�VDPSOH�LV�D�VHOI�ZHLJKWLQJ�VDPSOH�RI�DOO�ZDJH�HDUQHUV
LQ�1RUZD\�LQ�������%RWK�HPSOR\HUV��PDQDJHUV��SHUVRQDO�PDQDJHUV
DQG�XQLRQ�UHSUHVHQWDWLYHV��DQG�HPSOR\HHV�ZHUH�LQWHUYLHZHG�

,Q������WKH�VDPH�LQGLYLGXDOV�ZHUH�LQWHUYLHZHG�DJDLQ��162(�������
,Q� DGGLWLRQ�� WKH� VDPSOH�ZDV� H[SDQGHG�ZLWK� HPSOR\HHV� KLUHG� E\� WKH
HPSOR\HUV�LQ�WKH�SHULRG�EHWZHHQ������DQG������LQ�VXFK�D�ZD\�DV�WR
PDNH�WKH�VDPSOH�UHSUHVHQWDWLYH�RI�ZDJH�HDUQHUV�LQ�������162(�����
ZDV�QRW�VXSSOHPHQWHG�ZLWK�LQWHUYLHZV�DW�WKH�HPSOR\HU�OHYHO�
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/HYHO� RI�/LYLQJ�6XUYH\V� �//6��ZKLFK� LV� DQ�RQJRLQJ�SURMHFW� DW� 6WD�
WLVWLFV�1RUZD\��VXUYH\LQJ�D�VDPSOH�RI� WKH�1RUZHJLDQ�DGXOW�SRSX�
ODWLRQ��,Q�WKH�SHULRG�ZH�FRYHU��WKLV�VXUYH\�KDV�EHHQ�XQGHUWDNHQ�LQ
�����������������������DQG������� ,Q������ WKH� VDPSOH�ZDV�GUDZQ
DPRQJ�KRXVHKROGV��)URP� WKHQ�RQ�� WKH� VDPSOHV� KDYH� EHHQ� GUDZQ
IURP� LQGLYLGXDOV��//6� LV� D�SDQHO��ZLWK� WKH�DGGLWLRQ�RI� \RXQJ�SHU�
VRQV� LQ� HYHU\�ZDYH��(YHU\� //6� FRQWDLQV� DERXW� ������ LQGLYLGXDOV�
FRPSULVLQJ�DURXQG�������ZDJH�REVHUYDWLRQV�

6LQFH� WKH�162(� FRSLHG� D� KRVW� RI� ODERXU�PDUNHW� UHODWHG� TXHV�
WLRQV�IURP�WKH�//6��WKH�WZR�W\SHV�RI�VXUYH\V�PD\�EH�XVHG�WRJHWKHU
DQG�FRPSDUDWLYHO\�RYHU�WLPH�

7KH� LQFRPH� REVHUYDWLRQV�� LQ� ERWK� GDWD� VHWV�� DUH� EDVHG� RQ� VHOI�
UHSRUWLQJ� DPRQJ� IXOO�WLPHUV� DQG� SDUW�WLPHUV�� 7KH� LQGLYLGXDOV� DUH
DVNHG�WR�UHSRUW�WKHLU�XVXDO�PRQWKO\�ZHHNO\�KRXUO\�JURVV�ZDJH�

+RXUV� ZRUNHG� DUH� REVHUYHG� DV� VHOI�UHSRUWHG� XVXDO� QXPEHU� RI
KRXUV� ZRUNHG� LQ� WKH� UHOHYDQW� SHULRG� RI� WLPH� �PRQWK�� ZHHN��� LQ�
FOXGLQJ� XVXDO� OHYHO� RI� RYHUWLPH�� 7KXV�� WKH� KRXUO\� ZDJH� YDULDEOH� LV
FDOFXODWHG�DV�UHSRUWHG�PRQWKO\�ZHHNO\�KRXUO\�JURVV�ZDJH�GLYLGHG
E\�WKH�QXPEHU�RI�KRXUV�ZRUNHG� LQ� WKH�DSSURSULDWH�SHULRG�� ,Q� WKH
IROORZLQJ��WKLV�YDULDEOH�LV�UHIHUUHG�WR�DV�DFWXDO�KRXUO\�ZDJH�

7KH� HGXFDWLRQ� YDULDEOH� LQ� ERWK� //6� DQG� 162(� LV� EDVHG� RQ� D
WKUHH� RU� ILYH� GLJLW� FRGH� RI� KLJKHVW� FRPSOHWHG� HGXFDWLRQ�� ,Q� WKH
//6� VXUYH\V� IURP������ WR� ������ WKH� YDULDEOH� LV� FRGHG� IURP� VHOI�
UHSRUWHG� FRPSOHWHG� HGXFDWLRQ�� ,Q� WKH� //6� DQG� 162(� VXUYH\V
IURP������DQG�RQZDUGV�� WKH� HGXFDWLRQDO� YDULDEOH� LV�PHUJHG� IURP
WKH�DGPLQLVWUDWLYH�UHJLVWHUV�GHVFULEHG�DERYH�

2QH� GLIIHUHQFH� EHWZHHQ� WKH� WZR� VXUYH\V� LV� WKDW� LQ� WKH� 162(
WKH�LQGLYLGXDOV�DUH�DVNHG�WR�UHSRUW�WKHLU�DFWXDO�ZRUN�H[SHULHQFH��ZKLOH
LQ�WKH�//6�WKH�QXPEHU�RI�\HDUV�LQ�WKH�ODERXU�PDUNHW�PXVW�EH�FDO�
FXODWHG�IURP�VFKRRO�\HDUV�DQG�DJH��WKDW�LV��DV�SRWHQWLDO�H[SHULHQFH�

(YHQ� WKRXJK� ERWK� WKHVH� GDWD� VHWV� DUH� SDQHOV�� RQO\� RQH� RI� WKH
VWXGLHV�ZH�UHYLHZ��6FK¡QH��������KDV�XWLOL]HG�WKLV�SURSHUW\�VR�IDU�
:LWK�UHJDUG�WR�WKH�//6�VXUYH\V�WKLV�PD\�EH�GXH� WR�D� UDWKHU�VPDOO
VL]H�RI�WKH�SDQHO�

7KH�PDLQ�SURSHUWLHV�RI�WKH�GDWD�XVHG�LQ�WKH�VXUYH\�EDVHG�VWXGLHV
RQ� UHWXUQV� WR�KXPDQ� FDSLWDO� LQ�1RUZD\� DUH� VXPPDUL]HG� LQ�7DEOH
$��RI�WKH�$SSHQGL[�



Norway234

2.2 Statistical procedures

,Q�QHDUO\�DOO� WKH�VWXGLHV�D�VHPL�ORJDULWKPLF�VSHFLILFDWLRQ�RI� WKH�ZDJH
HTXDWLRQ�LV�FKRVHQ��WKDW�LV��WKH�GHSHQGHQW�YDULDEOH�LV�WKH�ORJDULWKP�RI
KRXUO\��RU�\HDUO\��ZDJHV��DFWXDO�RU�FDOFXODWHG���ZKLFK�LV�UHJUHVVHG�RQ�D
YDU\LQJ� QXPEHU� RI� SHUVRQDO�� PDUNHW� DQG� MRE� UHODWHG� FKDUDFWHULVWLFV�
$Q�H[FHSWLRQ� LV� WKH� VWXG\�E\�/RQJYD� �������ZKR�XVHV�D� VWUDLJKWIRU�
ZDUG�OLQHDU�VSHFLILFDWLRQ�RI�WKH�ZDJH�HTXDWLRQ�

*LYHQ� WKH� VHPL�ORJDULWKPLF� VSHFLILFDWLRQ�� WKH� HVWLPDWHG� FRHIILFLHQW
KDV� DQ� DSSUR[LPDWH� LQWHUSUHWDWLRQ� DV� WKH� SHU� FHQW� FKDQJH� LQ� KRXUO\
�\HDUO\��ZDJHV�UHVXOWLQJ�IURP�RQH�XQLW�RI�FKDQJH� LQ� WKH� LQGHSHQGHQW
YDULDEOHV�� 7KXV�� DVVXPLQJ� WKDW� WKH� VHPL�ORJDULWKPLF� VSHFLILFDWLRQ� LV
YDOLG�� L�H��WKDW�HDFK�DGGLWLRQDO�\HDU�RI�IRUPDO�HGXFDWLRQ�KDV�WKH�VDPH
SURSRUWLRQDO� HIIHFW� RQ� HDUQLQJV�� WKH� HVWLPDWHG� FRHIILFLHQW� �[����� IRU
\HDUV�RI�VFKRROLQJ�H[SUHVVHV�WKH�SHU�FHQW�FKDQJH�LQ�KRXUO\�ZDJHV�UH�
VXOWLQJ� IURP�RQH� DGGLWLRQDO� \HDU� RI� VFKRROLQJ�3� ,Q� WKH� HFRQRPLF� OLW�
HUDWXUH� WKLV� FRHIILFLHQW� LV� FRQYHQWLRQDOO\� UHIHUUHG� WR� DV� WKH� UHWXUQ� WR
VFKRROLQJ��DQG� WKLV� LV�DOVR� WKH� WHUPLQRORJ\�XVHG� LQ� WKLV�SDSHU��+RZ�
HYHU�� LW� RQO\� FRLQFLGHV�ZLWK� WKH� LQWHUQDO� UDWH� RI� UHWXUQ� WR� VFKRRO� LQ�
YHVWPHQWV�JLYHQ�TXLWH�VWULFW�DVVXPSWLRQV��VHH�:LOOLV��������DQG�+HFN�
PDQ�HW�DO����������,W�VKRXOG�EH�HPSKDVL]HG�WKDW�ZKHQ�XVLQJ�WKH�FRQ�
FHSW�UHWXUQ�WR�VFKRROLQJ��RU�UHWXUQV�WR�RWKHU�KXPDQ�FDSLWDO�YDULDEOHV�
ZH� DOZD\V� UHIHU� WR� DYHUDJH� LQFRPH� HIIHFWV�� HYHQ� WKRXJK� WKH� HIIHFWV
PD\�YDU\�EHWZHHQ�LQGLYLGXDOV�

7KH� GRPLQDQW� HVWLPDWLRQ� WHFKQLTXH� LV� VWUDLJKWIRUZDUG�RUGLQDU\
OHDVW� VTXDUHV� �2/6��� ,W� LV�ZHOO� NQRZQ� WKDW� WKLV� SURFHGXUH� LJQRUHV
WKH� IDFW� WKDW� RQH� RU� PRUH� RI� WKH� H[SODQDWRU\� YDULDEOHV� PD\� EH
HQGRJHQRXVO\�GHWHUPLQHG��RU� WKDW� WKH�GHSHQGHQW�YDULDEOH� LV� WUXQ�
FDWHG��1RQ�UDQGRP�VHOHFWLRQ�LQWR�HGXFDWLRQ�DQG�WUDLQLQJ��DQG�LQWR
GLIIHUHQW� ODERXU� PDUNHW� VWDWHV�� PD\� DULVH� IURP� WKLV� HQGRJHQHLW\�
7KH�QRQ�UDQGRP�VHOHFWLRQ�PD\�EH�WKH�UHVXOW�RI� LQGLYLGXDO�FKRLFH�
L�H�� VHOI�VHOHFWLRQ�� RU� RWKHU� W\SHV� RI� VHOHFWLRQ� SURFHGXUHV�� VXFK� DV
HQWUDQFH�UHTXLUHPHQWV�WR�VFKRROV�DQG�RQ�WKH�MRE�WUDLQLQJ�FRXUVHV�
RU�PDUNHW�IDLOXUHV��VXFK�DV�XQHPSOR\PHQW�

7KH� SUREOHPV� DVVRFLDWHG� ZLWK� VHOHFWLRQ� LQWR� HGXFDWLRQ� DQG
WUDLQLQJ�UHIOHFW�WKDW�WKH�SRSXODWLRQ�LV�KHWHURJHQHRXV�ZLWK�UHJDUG�WR
´LQQDWH� HDUQLQJ� DELOLW\µ� �WKH� LQWHUFHSW� RI� WKH� HDUQLQJV� IXQFWLRQ�� DQG
������������������������������������������������

3
7KH H[DFW IRUPXOD LV �H

β
���[���� ZKHUH β LV WKH HVWLPDWHG FRHIILFLHQW�
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WKH� UHWXUQ� WR� LQYHVWPHQW� LQ� KXPDQ� FDSLWDO� �WKH� VORSH� RI� WKH� HDUQLQJV
IXQFWLRQ��VHH�&DUG���������,I� WKHVH�IDFWRUV� LQIOXHQFH��RU�DUH�FRUUH�
ODWHG�ZLWK�� WKH� LQGLYLGXDO·V�FKRLFH�RI�²�DQG�DFFHVV� WR�²� OHYHOV�DQG
W\SHV� RI� WUDLQLQJ� DQG� IRUPDO� HGXFDWLRQ�� WKH�2/6� SURFHGXUH� SUR�
GXFHV� ELDVHG� HVWLPDWHV� RI� WKH� UHWXUQV� WR� KXPDQ� FDSLWDO�� 7DNLQJ
\HDUV�RI�VFKRROLQJ�DV�DQ�H[DPSOH��WKH�TXHVWLRQ�LV�ZKHWKHU�WKH�RE�
VHUYHG� UDWH� RI� UHWXUQ� WR� \HDUV� RI� VFKRROLQJ� LV� D�PHDVXUH� RI� ZDJH
GLIIHUHQWLDOV� DULVLQJ� IURP� GLIIHUHQW� W\SHV� RI� LQGLYLGXDOV� FKRRVLQJ
GLIIHUHQW� QXPEHUV� RI� VFKRRO� \HDUV�� RU� ZKHWKHU� LW� LV� D� JHQXLQH
PHDVXUH� RI� WKH� UHWXUQ� WR� HGXFDWLRQ� ZKLFK� FRXOG� EH� REWDLQHG� E\
DQ\RQH�ZKR�FKRRVHV�D�VSHFLILF�QXPEHU�RI�VFKRRO�\HDUV�

(FRQRPLF� WKHRU\� ²� RSWLPDO� VFKRROLQJ� PRGHOV� RI� WKH� %HFNHU
W\SH�²�FOHDUO\�SUHGLFWV�WKDW�SHRSOH�ZLWK�D�KLJKHU�H[SHFWHG�UHWXUQ�WR
HGXFDWLRQ� WHQG� WR� DFTXLUH�PRUH� VFKRROLQJ�� 7KXV�� WKH� ELDV� GXH� WR
KHWHURJHQHLW\� LQ� UHWXUQV� LV�PRVW� OLNHO\�SRVLWLYH� DV� D� UHVXOW�RI� VHOI�
VHOHFWLRQ��,I�WKH�KLJK�HDUQHUV�WHQG�WR�WDNH�PRUH�\HDUV�RI�VFKRROLQJ�
WKH� ELDV� UHVXOWLQJ� IURP� KHWHURJHQHLW\� LQ� LQQDWH� HDUQLQJ� DELOLW\� LV
SRVLWLYH�� DV� ZHOO�� +RZHYHU�� GLIIHUHQW� � PRGHOV� ²� ZLWKLQ� WKH� VDPH
RSWLPDO�VFKRROLQJ�DSSURDFK�²�SUHGLFW�RSSRVLWH�UHVXOWV�ZLWK�UHJDUG
WR� WKH� UHODWLRQVKLS� EHWZHHQ� LQQDWH� HDUQLQJ� DELOLW\� DQG� PDUJLQDO
FRVWV� RI� VFKRROLQJ�� 7KH� VDPH�PRGHOV�� DFFRUGLQJO\�� JLYH� RSSRVLWH
UHVXOWV�ZLWK�UHJDUG�WR�WKH�GLUHFWLRQ�RI�WKH�ELDV�LQ�WKH�2/6�HVWLPD�
WRU� GXH� WR� WKLV� W\SH� RI� KHWHURJHQHLW\�� 2QH�PDMRU� DUJXPHQW� VXE�
VWDQWLDWLQJ�D�QHJDWLYH�ELDV� LV� WKDW� WKRVH�ZKR�PDNH�D� ORW�RI�PRQH\
DQ\ZD\�KDYH�KLJKHU� DOWHUQDWLYH�FRVWV� WR�HGXFDWLRQ� VLQFH� WKH\� JLYH
XS� D� KLJKHU� LQFRPH�ZKLOH� JRLQJ� WR� VFKRRO� �*ULOLFKHV�� ������� $U�
JXPHQWV�SRLQWLQJ�LQ�WKH�RSSRVLWH�GLUHFWLRQ�DUH�EDVHG�RQ�SURSRVHG
QHJDWLYH� UHODWLRQVKLSV� EHWZHHQ� WKH� LQGLYLGXDO� FKDUDFWHULVWLFV� JHQ�
HUDWLQJ�KLJK� HDUQLQJ� DELOLW\� DQG� WKH�QHFHVVDU\� HIIRUW� UHTXLUHG� �H[�
WHQW�RI�VDFULILFH��WR�DWWDLQ�D�JRRG�UHVXOW�LQ�VFKRROV�RU�XQLYHUVLWLHV�

2SWLPDO�VFKRROLQJ�PRGHOV�FRQVLGHU�WKH�SURFHVV�RI�VHOI�VHOHFWLRQ
DQG�DVVXPH�QR�HQWUDQFH�UHVWULFWLRQV�WR�VFKRROV�DQG�XQLYHUVLWLHV��,Q
1RUZD\�HQUROPHQW�LQWR�FROOHJHV�DQG�XQLYHUVLWLHV�LV�UDWLRQHG�RQ�WKH
EDVLV� RI� SUHYLRXV� VFKRROLQJ� SHUIRUPDQFH�� (PSLULFDO� UHVXOWV� IURP
GLIIHUHQW�FRXQWULHV��.MHOOVWU|P��������UHYHDO�D�SRVLWLYH�UHODWLRQVKLS
EHWZHHQ� WHVW� UHVXOWV� DW� \RXQJ� DJH� DQG� IXWXUH� HDUQLQJ� DELOLWLHV�
7KXV�� WKH� VHOHFWLRQ� WDNLQJ�SODFH� DW� WKH� HQWUDQFH� RI� KLJKHU� HGXFD�
WLRQ�LQ�1RUZD\�PD\�ELDV�WKH�2/6�HVWLPDWRU�LQ�D�SRVLWLYH�GLUHFWLRQ�
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'LIIHUHQW�PHWKRGV�KDYH�EHHQ�SURSRVHG�WR�GHDO�ZLWK�WKLV�LVVXH�RI
HQGRJHQHLW\��+ JHODQG�HW�DO���������HVWLPDWH�WKH�UHWXUQ�WR�\HDUV�RI
VFKRROLQJ� LQ� ����� DQG� ������ %\� XVLQJ� D� WZR�VWHS� LQVWUXPHQWDO
YDULDEOH�DSSURDFK�� WKH\� WDNH� WKH�HQGRJHQHLW\�RI� VFKRRO�\HDUV� LQWR
FRQVLGHUDWLRQ�� 8VLQJ� DQ� RUGHUHG� SURELW� SURFHGXUH� WKH\� HVWLPDWH
WKH�SUREDELOLW\�GLVWULEXWLRQ�RI�VFKRRO�FKRLFH�LQ�WKH�ILUVW�VWHS��7KH\
XWLOL]H� UHJLRQ� GXULQJ� DGROHVFHQFH� DQG� SDUHQWDO� HGXFDWLRQDO� DWWDLQ�
PHQW�DV�GHWHUPLQDQWV�RI�VFKRROLQJ�DQG�SUHGLFW�JHQHUDOL]HG�UHVLGX�
DOV� �VHOHFWLRQ� WHUPV��� ,Q� WKH� QH[W� VWHS�� WKHVH� DUH� LQFOXGHG� LQ� WKH
ZDJH� HTXDWLRQ� WR� FRUUHFW� IRU� WKH� VHOHFWLYLW\� ELDV�� ,Q� OLQH�ZLWK� WKH
LQWHUQDWLRQDO� OLWHUDWXUH� UHSRUWLQJ� RQ� WKH� XVH� RI� ,9�PHWKRGV�� WKH\
FRQFOXGH�WKDW�WKH�2/6�HVWLPDWHV�WHQG�WR�EH�GRZQZDUG�ELDVHG�GXH
WR�WKH�HQGRJHQHLW\�RI�VFKRRO�FKRLFH�

5DDXP�DQG�$DE¡��������XVH�D�ODUJH�UHSUHVHQWDWLYH�VDPSOH�RI�WZLQV
WR�HVWLPDWH�WKH�FDXVDO�HIIHFW�RI�VFKRROLQJ�RQ�HDUQLQJV�LQ�1RUZD\��8V�
LQJ�D�ZLWKLQ�IDPLO\��WZLQ�SDLU��2/6�HVWLPDWRU��WKH\�UHPRYH�WKH�ELDVLQJ
LQIOXHQFH�IURP�KHWHURJHQHLW\� LQ� LQLWLDWH�HDUQLQJ�DELOLW\�DQG� LQ�UHWXUQV
WR�VFKRROLQJ�ZKLFK�SUHYDLOV�DFURVV�IDPLOLHV��7KH\�ILQG�WKDW�WKH�VWDQGDUG
2/6�HVWLPDWHV�RI� WKH�HIIHFW�RQ�PDOH�KRXUO\�HDUQLQJV�DUH�XSZDUG�EL�
DVHG��:KLOH�WKH\�UHSRUW�D�UHWXUQ�WR�VFKRROLQJ�RI������IRU�KRXUO\�HDUQ�
LQJV�IRU�PDOH�WZLQV�LQ�1RUZD\��WKH�FRUUHVSRQGLQJ�ZLWKLQ�IDPLO\�FRHI�
ILFLHQW�LV��������7KH\�GR�QRW�ILQG�D�VLPLODU�ELDV�IRU�ZRPHQ�

7KHVH� ILQGLQJV� DUH� LQ� OLQH� ZLWK� PRVW� LQWHUQDWLRQDO� HYLGHQFH
EDVHG� RQ� WZLQV� �VHH� &DUG�� ������� ,W� VHHPV� WKDW� WKH� UHVXOWV� IURP
VWXGLHV� XVLQJ� LQVWUXPHQWDO� YDULDEOHV� WHFKQLTXHV�� OLNH�+ JHODQG� HW
DO����������VXJJHVW�WKDW�WKHUH�LV�D�GRZQZDUG�ELDV��ZKLOH�WZLQ�VWXG�
LHV�VXJJHVW� WKDW�WKHUH� LV�DQ�XSZDUG�ELDV� LQ� WKH�VWDQGDUG�2/6�HVWL�
PDWHV��7KHUH� DUH� SRWHQWLDO� SUREOHPV�ZLWK� ERWK�PHWKRGV�� 7KH� LQ�
VWUXPHQWDO�YDULDEOH�PHWKRG�IDLOV�LI�WKRVH�LQGLYLGXDOV�PRVW�OLNHO\�DI�
IHFWHG� E\� WKH� LQVWUXPHQWV� KDYH� D� GLIIHUHQW� UHWXUQ� WR� HGXFDWLRQ
FRPSDUHG�WR�WKH�DYHUDJH�LQGLYLGXDO��RU�LI�DELOLW\�LV�DIIHFWHG�E\�WKH
LQVWUXPHQWV�� ,Q� WKH� LQWHUQDWLRQDO� OLWHUDWXUH�� IDPLO\� EDFNJURXQG
YDULDEOHV�KDYH�EHHQ�FULWLFL]HG�DV� LQVWUXPHQWV�IRU�VFKRROLQJ�GXH�WR
FRUUHODWLRQ�ZLWK�DELOLWLHV�WKDW�DUH�YDOXHG�LQ�WKH�ODERXU�PDUNHW��7KH
WZLQ�PHWKRG�IDLOV� LI� WKH�UHGXFWLRQ� LQ�WKH�WRWDO�YDULDQFH�RI�VFKRRO�
LQJ�� JRLQJ� IURP� WKH� IXOO� VDPSOH� WR� D� FRPSDULVRQ� ZLWKLQ� SDLUV� RI
WZLQV�RQO\�� LV� ODUJHU�WKDQ�WKH�UHGXFWLRQ�LQ�WKH�FRUUHODWLRQ�EHWZHHQ
VFKRROLQJ�DQG�HDUQLQJV� �VHH�%RXQG�DQG�6RORQ���������2QH�RI� WKH
REMHFWLRQV� WR� WZLQ�VWXGLHV� LV� WKDW� WKH\�DUH�QRW� UHSUHVHQWDWLYH�� WKDW
LV�� WZLQV�DUH�GLIIHUHQW�IURP�RWKHU�SHRSOH�� ,Q� WKH�1RUZHJLDQ�VWXG\
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WKLV� GRHV� QRW� VHHP� WR� EH� D� SUREOHP�� VLQFH� WKH� WZLQ� VDPSOH� LV
HTXDOO\� GLVWULEXWHG� DV� WKH� SRSXODWLRQ� VDPSOH�ZLWK� UHJDUG� WR� LQGL�
YLGXDO� FKDUDFWHULVWLFV��$OO� LQ� DOO��ZH�KDYH� WR� VHWWOH� RQ� WKH� FRQFOX�
VLRQ�WKDW�WKH�1RUZHJLDQ�VWXGLHV�ILQG�UHVXOWV�VLPLODU� WR�WKRVH�IURP
RWKHU�FRXQWULHV��DQG� WKDW� WKH�QDWXUH�RI� WKH�ELDVHV� WKXV� LV� OLNHO\� WR
EH� VLPLODU� WR� WKRVH� IRXQG� HOVHZKHUH�� %XW� WKH� GHEDWH� RYHU� WKH� GL�
UHFWLRQ�RI�WKH�ELDV�UHPDLQV�XQVHWWOHG�

6FK¡QH� ������� XVHV� DQ� RUGLQDU\�+HFNPDQ� WZR�VWDJH� SURFHGXUH
WR�UHPRYH�WKH�VHOHFWLYLW\�ELDV�LQ�WKH�HVWLPDWHV�RI�WKH�UHWXUQV�WR�RQ�
WKH�MRE� WUDLQLQJ��+H� FRQFOXGHV� WKDW� WKH� K\SRWKHVLV� RI� QR� VHOHFWLYLW\
ELDV�FDQQRW�EH�UHMHFWHG�

7KH�SUREOHP�RI�VHOHFWLYLW\�PD\�DOVR�DULVH�GXH�WR�WKH�IDFW�WKDW�WKH
ZDJH�HTXDWLRQ�LV�HVWLPDWHG�FRQGLWLRQDO�RQ�ODERXU�PDUNHW�VWDWHV��$V�
VXPH��DV�D�UHOHYDQW�H[DPSOH��WKDW�WKH�ZDJH�HTXDWLRQ�LV�HVWLPDWHG�RQ
IXOO�WLPH� ZRUNHUV� RQO\�� DQG� WKDW� WKH� LQGLYLGXDO·V� FKRLFH� RI� WKLV� OD�
ERXU�PDUNHW�VWDWH�LV�LQIOXHQFHG�E\�XQREVHUYDEOH�YDULDEOHV�ZKLFK�LQ�
FUHDVH� WKH� ZDJH� SUHPLXP� IURP� IXOO�WLPH� ZRUN�� 7KH� GLUHFWLRQ� DQG
WKH� GHJUHH� RI� ELDV� LQ� WKH� HVWLPDWHG� FRHIILFLHQWV� RI� WKH� REVHUYDEOH
KXPDQ�FDSLWDO�YDULDEOHV�WKHQ�GHSHQG�RQ�WKH�VWUXFWXUH�RI�FRUUHODWLRQ
EHWZHHQ�WKH�XQREVHUYDEOH�ZDJH�GHWHUPLQDQWV�DQG�WKH�YDOXH�RI�WKHVH
KXPDQ�FDSLWDO�YDULDEOHV��,I�WKLV�FRUUHODWLRQ�LV�]HUR��RQO\�WKH�FRQVWDQW
WHUP�LV�DIIHFWHG��DQG�QR�SUREOHP�DULVHV��+RZHYHU��ZKHQ�WKLV�FRUUH�
ODWLRQ� LV� SRVLWLYH� �QHJDWLYH�� WKH� UHWXUQV� WR� WKH� KXPDQ� FDSLWDO� YDUL�
DEOHV�LV�RYHU�XQGHU�HVWLPDWHG�

,Q� WKH�1RUZHJLDQ� FDVH��PRVW�RI� WKH� UHJLVWHU�EDVHG� VWXGLHV� HVWLPDWH
WKH�ZDJH�HTXDWLRQ�IURP�IXOO�WLPH�ZRUNHUV��ZKLOH�WKH�VDPSOHV�XVHG�LQ�WKH
VXUYH\� EDVHG� VWXGLHV� �//6�� 126(�� DUH� UHSUHVHQWDWLYH� IRU� WKH� ZKROH
JURXS�RI�ZDJH�HDUQHUV��7KXV��WKH�SUREOHP�RI�VHOHFWLYLW\��GXH�WR�ODERXU
PDUNHW�VWDWH��LV�PRUH�SUHVHQW�LQ�WKH�UHJLVWHU�EDVHG�VWXGLHV�

,Q� WKHLU� HVWLPDWLRQ�RI� UHWXUQV� WR� OHYHOV�RI� HGXFDWLRQ��+ JHODQG
HW�DO�� �������XVH�D�VDPSOH�FRQVLVWLQJ�RI� IXOO�WLPH�ZRUNHUV�RQO\�� ,Q
WKHLU�ZDJH�HTXDWLRQ�WKH�LQYHUVH�0LOOV·�UDWLR��IURP�WKH�HVWLPDWLRQ�RI
D�ELQDU\�SURELW�PRGHO�GHVFULELQJ� IXOO�WLPH� ODERXU� IRUFH� SDUWLFLSD�
WLRQ��LV�DGGHG�WR�FRUUHFW�IRU�WKLV�SUREOHP��7KH�SURELW�HTXDWLRQ�IRU
VHOI�VHOHFWLRQ� LQWR�IXOO�WLPH�ZRUN� LQFOXGHV� WKH�QXPEHU�RI�FKLOGUHQ
LQ� WKH� IDPLO\� DQG� VHYHUDO� VRFLR�GHPRJUDSKLF� FKDUDFWHULVWLFV�� ,Q
WKHVH� HVWLPDWLRQV� WKH\� XVH� D� VDPSOH� RI� DOO� JURZQ�XSV� LQ� WKH� UHOH�
YDQW� DJH� FDWHJRULHV�� 7KH\� FRQFOXGH� WKDW� QRW� FRQWUROOLQJ� IRU� HP�
SOR\PHQW�FKRLFH��L�H��E\�XVLQJ�D�RQH�VWHS�2/6�SURFHGXUH��JLYHV�DQ
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XSZDUG�ELDV� LQ� WKH�UHWXUQV� WR�HGXFDWLRQ��+RZHYHU�� WKH\�DOVR�FRQ�
FOXGH�WKDW�WKH�XSZDUG�ELDV�GXH�WR�ODERXU�PDUNHW�VWDWH��VHHPV�WR�EH
FDQFHOOHG� RXW� E\� WKH� GRZQZDUG� ELDV� GXH� WR� WKH� HQGRJHQHLW\� RI
HGXFDWLRQDO�FKRLFH�

%\� D�PXOWL�VWHS� SURFHGXUH�� /RQJYD� ������� HVWLPDWHV�ZDJH� HTXD�
WLRQV� RQ� D� UHJLVWHU� EDVHG� VDPSOH� RI� IXOO�WLPH�ZRUNHUV� LQ� ����� DQG
������ +H� XVHV� D� VDPSOH� RI� JURZQ�XSV� WR� HVWLPDWH� WKH� SUREDELOLW\
GLVWULEXWLRQ� RI� GLIIHUHQW� ODERXU� PDUNHW� VWDWHV�� )RU� WKLV� SXUSRVH� D
PXOWLQRPLDO�ORJLW�SURFHGXUH�LV�FKRVHQ��,Q�WKH�ZDJH�HTXDWLRQ�HVWLPD�
WLRQ�� WKH� SUHGLFWHG�SUREDELOLW\� GLVWULEXWLRQ� LV� XVHG� WR� FRQVWUXFW� VH�
OHFWLRQ� WHUPV�ZKLFK� FRUUHFW� IRU� ELDV� GXH� WR� HQGRJHQHLW\� RI� ODERXU
PDUNHW�VWDWH��4XLWH�FRQWUDU\�WR�+ JHODQG�HW�DO����������/RQJYD�FRQ�
FOXGHV� WKDW� QRW� FRQWUROOLQJ� IRU� HPSOR\PHQW� FKRLFH� ZKHQ� XVLQJ� D
VDPSOH�FRQVLVWLQJ�RI�IXOO�WLPH�ZRUNHUV�RQO\��JLYHV�D�GRZQZDUG�ELDV
LQ�WKH�HVWLPDWHG�UDWH�RI�UHWXUQ�WR�HGXFDWLRQ�

7KH�VWDWLVWLFDO�WHFKQLTXHV�XVHG� LQ�WKH�GLIIHUHQW�VWXGLHV�UHYLHZHG
DUH�VXPPDUL]HG�LQ�7DEOHV�$��DQG�$��RI�WKH�$SSHQGL[�

3 Results

3.1 Returns to formal education in Norway

:H�IRFXV�RQ�WKH�VDPH�LVVXHV�DV�WKH�VWXGLHV�ZH�UHYLHZ��WKDW� LV�� LQ�
WHUQDWLRQDO� FRPSDULVRQ�� GHYHORSPHQW� RYHU� WLPH� IURP� WKH� EHJLQ�
QLQJ� RI� WKH� HLJKWLHV�� GLIIHUHQFHV� EHWZHHQ� VHFWRUV� DQG� WKH� JHQGHU
JDS�� ,Q� H[SODLQLQJ� WKH� GLIIHUHQW� SDWWHUQV� GLVFRYHUHG�� WKH� DXWKRUV
IRFXV�RQ�VKLIWV�LQ�VXSSO\�DQG�GHPDQG��JHQGHU�VSHFLILF�ODERXU�PDU�
NHWV� DQG�ZDJH� VHWWLQJ� V\VWHPV��7KH� HPSKDVLV�RI� WKLV�SUHVHQWDWLRQ
LV�JLYHQ�E\�WKH�IRFXV�RI�WKH�H[LVWLQJ�OLWHUDWXUH�

7DEOH� �� VXPPDUL]HV� WKH� 1RUZHJLDQ� VWXGLHV� ZLWK� UHJDUG� WR� UH�
WXUQV�WR�VFKRRO�\HDUV�LQ�WKH�ODERXU�PDUNHW�DV�D�ZKROH��DQG�IRU�PHQ
DQG�ZRPHQ�VHSDUDWHO\��7KH�HVWLPDWHG�UDWHV�RI�UHWXUQ�WR�DGGLWLRQDO
VFKRRO�\HDUV�IDOO�ZLWKLQ�WKH�LQWHUYDO�����DQG���SHU�FHQW��,W�LV�QRWDEOH
WKDW�WKH�H[WUHPH�YDOXHV�RI�WKLV�LQWHUYDO�DUH�FRQWULEXWHG�E\�WKH�WZR
VWXGLHV� ZKLFK�� LQ� TXLWH� GLIIHUHQW� ZD\V�� WU\� WR� FRUUHFW� IRU� WKH� HQ�
GRJHQRXV�FKRLFH�RI�VFKRROLQJ�



Norway 239

&RPSDUDEOH� UHVXOWV� IURP�PRVW� 2(&'� FRXQWULHV� VHHP� WR� UDQJH
EHWZHHQ�D���DQG����SHU�FHQW�ZDJH�SUHPLXP�IRU�HDFK�DGGLWLRQDO�\HDU
RI� VFKRROLQJ� DERYH� FRPSXOVRU\� HGXFDWLRQ� �2(&'�� ������$VSOXQG
HW�DO����������7KXV��ZLWK�UHJDUG�WR�WKH�UHWXUQ�WR�\HDUV�RI�IRUPDO�HGX�
FDWLRQ��WKH�HVWLPDWHV�LQ�7DEOH���SODFH�1RUZD\�DW�WKH�ORZHU�HQG��EXW
ZLWKLQ�WKH�UDQJH�RI�RWKHU�FRXQWULHV�

7KH�HVWLPDWHV�SURYLGHG�E\�WKH�VWXGLHV�XVLQJ�UHJLVWHU�EDVHG�GDWD�VHWV
�%DUWK�DQG�'DOH�2OVHQ��������%DUWK�DQG�6FK¡QH��������+ JHODQG�HW
DO���������VHHP�WR�EH�VOLJKWO\�KLJKHU�WKDQ�WKH�HVWLPDWHV�IURP�WKH�VXU�
YH\�EDVHG�VWXGLHV��7KLV�LV�SUREDEO\�GXH�WR�D�VXSSO\�RI�KRXUV�ELDV�UH�
VXOWLQJ� IURP� D�SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� WKH� OHYHO� RI� HGXFDWLRQ
DQG� WKH�KRXUV�ZRUNHG� LQ� D� IXOO�WLPH� �RU�SDUW�WLPH�� MRE� �1¡UVWHQHV�
������� $V� GHVFULEHG� LQ� WKH� SUHFHGLQJ� VHFWLRQ�� WKH� UHJLVWHU� EDVHG
VWXGLHV� XVH� FDOFXODWHG� KRXUO\� �RU� \HDUO\�� ZDJHV� DV� WKH� GHSHQGHQW
YDULDEOH��7KXV��V\VWHPDWLF�GLIIHUHQFHV�LQ�KRXUV�ZRUNHG�EHWZHHQ�IXOO�
WLPH�ZRUNHUV� DW� GLIIHUHQW� OHYHOV� RI� HGXFDWLRQ� WHQG� WR� ELDV� WKH� HVWL�
PDWHV�RI�UHWXUQ�WR�VFKRRO�\HDUV��+RZHYHU��WKLV�W\SH�RI�SRVLWLYH�ELDV
GRHV�QRW�VHHP�WR�DIIHFW�WKH�HVWLPDWHV�SURYLGHG�LQ�WKH�UHJLVWHU�EDVHG
VWXGLHV�RI�/RQJYD�DQG�6WU¡P� ������� DQG�5DDXP�DQG�$DE¡� �������
7KH� UHDVRQ�PD\�EH� WKDW� WKHVH� VWXGLHV�KDYH� D� VWULFWHU� VDPSOH� VHOHF�
WLRQ�UXOH�DQG�XVH�PHDVXUHV�RI� DYHUDJH�KRXUV�ZRUNHG� IRU�HDFK�JHQ�
GHU�� LQVWHDG�RI� QRUPDO�ZRUN�KRXUV��ZKHQ� FDOFXODWLQJ� KRXUO\�ZDJHV
IURP�\HDUO\�HDUQLQJV�

7KH� VHSDUDWH�HVWLPDWLRQV� IRU�PHQ�DQG�ZRPHQ�� VKRZQ� LQ�7DEOH���
JLYH� DPELJXRXV� VLJQV� IRU� WKH� JHQGHU�GLIIHUHQFH� LQ� UHWXUQV� WR� IRUPDO
HGXFDWLRQ��DQG� LQ�DOO� WKH�VWXGLHV�WKH�JHQGHU�JDS� LV�TXLWH�VPDOO��7KXV�
WKH�VWXGLHV�SURYLGH�QR�VXSSRUW� IRU� WKH�K\SRWKHVLV� WKDW� WKH� UHWXUQ� WR
HGXFDWLRQ� YDULHV� EHWZHHQ�PHQ� DQG�ZRPHQ� LQ�1RUZD\��7KLV� LV� FRQ�
WUDU\�WR�WKH�UHVXOWV�IURP�VLPLODU�VWXGLHV�IRU�WKH�RWKHU�1RUGLF�FRXQWULHV�
ZKLFK� LQGLFDWH� KLJKHU� UHWXUQV� WR� HGXFDWLRQ� LQ� WKH� PDOH� SRSXODWLRQ
�$VSOXQG�HW�DO���������

,Q�RUGHU�WR�LQYHVWLJDWH�ZKHWKHU�LW� LV�UHDVRQDEOH�WR�DVVXPH�WKDW�WKH
OHYHO� RI� HGXFDWLRQ� HQWHUV� WKH� HDUQLQJV� PRGHO� LQ� D� OLQHDU� IDVKLRQ�
GXPP\�YDULDEOHV�DUH�XVHG�WR�UHSUHVHQW�WKH�PDLQ�FODVVHV�RI�HGXFDWLRQ�
LQ�$VSOXQG� HW� DO�� �������� )URP� WKH� UHVXOWV� UHSRUWHG� LQ� 7DEOH� ��� WKH
DXWKRUV� FRQFOXGH� WKDW� WKH� OLQHDU� VSHFLILFDWLRQ� LV� D� UHDVRQDEOH� DS�
SUR[LPDWLRQ�IRU�1RUZD\��7KH�PDMRULW\�RI�VWXGLHV�DGGLQJ�D�TXDGUDWLF
WHUP�IRU�VFKRRO�\HDUV��6���WR�WKH�OLQHDUO\�VSHFLILHG�PRGHOV�UHSRUWHG�LQ
7DEOH����LQGLFDWH�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�ZDJH�LQFUHDVHV�DQG�DG�
GLWLRQDO�VFKRRO�\HDUV�LV�VOLJKWO\�GHFUHDVLQJ�
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7DEOH���� 5HWXUQV� WR� \HDUV� RI� VFKRROLQJ� LQ� 1RUZD\� IRU� DOO�
PHQ� DQG� ZRPHQ�� 'HSHQGHQW� YDULDEOH�� ORJ� KRXUO\
ZDJH�

$OO 0HQ :RPHQ

$VSOXQG HW DO� ������ ���� ���� ������� ���� ������ ���� ������

%DUWK DQG =ZHLP�OOHU

������

���� ���� �

D� ���� ������

D� ������ �����]

���� �

D� ���� ������

D� ����� ������]

%DUWK DQG 'DOH�2OVHQ

�������

���� ���� �

D� ���� ������

D� ������ ������

/RQJYD DQG 6WU¡P ������ ���� ���� �

D� ���� �������

D� ����� ������

���� �

D� ����� ������]

D� ���� ������

+ JHODQG DQG .OHWWH ������� ���� ���

���� ���

.DKQ ������� ���� ���� ����

���� ���� ����

���� ���� ����

���� ���� ����

%DUWK DQG 0HKOXP ������ ���� ����

���� ����

���� ����

%DUWK DQG .RQJVJnUGHQ ������ ���� ����

���� ����

5DDXP DQG $DE¡ �������

2/6� QRQ�WZLQ VDPSOH

2/6� WZLQ VDPSOH

WZLQ DSSURDFK

�����

�� ���� ������

���� ������

���� ������

���� ������

���� ������

���� ������

%DUWK DQG 6FK¡QH

������ �

���� �����

D� ���� ������

D� ������ ������

�����

D� ���� ������

D� ������ ������]

���� �����

D� ���� ������

D� ������ ������

�����

D� ���� ������

D� ����� ������

1RWHV� ] VLJQLILHV WKDW WKH HVWLPDWHG FRHIILFLHQW LV QRW VLJQLILFDQWO\ GLIIHUHQW
IURP ]HUR RQ D � SHU FHQW OHYHO�

� :KHQ QRWKLQJ HOVH LV QRWHG� WKH HVWLPDWHV DUH JHQHUDWHG E\ WKH PRGHOV
GHVFULEHG LQ 7DEOHV $� DQG $� RI WKH $SSHQGL[�

� 7KH HTXDWLRQ HVWLPDWHG LV� ORJ�Z� F�D�6�D�6��=J�X� 7KH YDOXH LV
FDOFXODWHG IRU WKH VDPSOH PHDQ YDOXH RI VFKRROLQJ �6��

� ,Q WKLV VWXG\ WKH ORJ \HDUO\ ZDJH LV WKH GHSHQGHQW YDULDEOH�

� 7KH ILJXUHV UHSRUWHG E\ + JHODQG HW DO� ������ DUH FDOFXODWHG DYHUDJH
HIIHFWV� 7KH FDOFXODWLRQV DUH NLQGO\ GRQH E\ 7� + JHODQG�

� 7KH ILJXUHV UHSRUWHG E\ .DKQ ������ DUH FDOFXODWHG HIIHFWV EDVHG RQ PHDQ
YDOXHV RI VFKRRO \HDUV ZLWKLQ WKH LQWHUYDOV KH XVHV IRU WKH HGXFDWLRQDO
GXPP\ YDULDEOHV� 2XU FDOFXODWLRQV�

� 7KH UHSRUWHG ILJXUHV DUH WKH UHVXOWV RI SRROHG 2/6 HVWLPDWLRQ�

� 6WDQGDUG HUURUV LQ SDUHQWKHVLV ZKHQ DYDLODEOH LQ WKH SXEOLFDWLRQV�
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7DEOH���� 5HWXUQV� WR� HGXFDWLRQDO� GHJUHHV�� WKH� RPLWWHG
YDULDEOH� LV� 3ULPDU\� 6FKRRO� ��� \HDUV� RU� OHVV��
'HSHQGHQW�YDULDEOH��ORJ�KRXUO\�ZDJH�

<HDU $OO

$VSOXQG HW DO� ������ ���� 9RFDWLRQDO ���� �������

6KRUW QRQ XQLY� ���� ������

%$�OHYHO ���� ������

*UDGXDWH ���� ������

1RWHV� � 7KLV LV QRW WKH PRGHO UHIHUUHG WR LQ $SSHQGL[ 7DEOH $��

� 6WDQGDUG HUURUV LQ SDUHQWKHVLV�

)LJXUH���� 1XPEHU� RI� HPSOR\HG� SHUVRQV� �LQ� ������� ��� WR
��� \HDUV� RI� DJH�� ����� WR� ������ E\� HGXFDWLRQDO
OHYHO

6RXUFH� /DERXU 0DUNHW 6WDWLVWLFV� 6WDWLVWLFV 1RUZD\
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Primary school: 9 years or less
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%RWK�+ JHODQG�HW�DO���������DQG�5DDXP�DQG�$DE¡��������HVWLPDWH
IOH[LEOH� QRQ�OLQHDU� PRGHOV� ZLWK� GXPPLHV� IRU� �� WR� ��� \HDUV� RI
VFKRROLQJ��5DDXP�DQG�$DE¡�FRQFOXGH�WKDW�OLQHDULW\�FDQ�EH�UHMHFWHG
IRU�WKH�PDOH�SRSXODWLRQ��7KH\�ILQG�WKDW�WKH�UHWXUQV�WR�VFKRRO�\HDUV
DUH�VSHFLILFDOO\�KLJK�DW����DQG����\HDUV�RI�VFKRROLQJ��,Q�WKH�IHPDOH
SRSXODWLRQ�WKH\�ILQG�VSHFLILFDOO\�KLJK�UHWXUQV�DW����DQG����\HDUV�RI
VFKRROLQJ�� EXW� WKH� K\SRWKHVLV� RI� OLQHDULW\� FDQQRW� EH� UHMHFWHG�
+ JHODQG�HW�DO���������GR�QRW�WHVW�IRU� OLQHDULW\��EXW�ILQG�UHODWLYHO\
KLJK�PDUJLQDO� UHWXUQV� DW� ��� DQG���� \HDUV�� DV�ZHOO�� LQ� WKHLU� JHQGHU
SRROHG�HVWLPDWLRQV�

7DEOHV���DQG���UHSRUW�UHWXUQV�WR�\HDUV�RI�VFKRROLQJ�HVWLPDWHG�VHSD�
UDWHO\�IRU�WKH�SULYDWH�DQG�WKH�SXEOLF�VHFWRU��7KH�UHVXOWV�FOHDUO\�LQGLFDWH
KLJKHU�UHWXUQV�WR�HGXFDWLRQ�LQ�WKH�SULYDWH�VHFWRU��6ZHGLVK�DQG�'DQLVK
VWXGLHV�� UHSRUWLQJ� UHVXOWV� IURP� WKH� ODWH� HLJKWLHV�� GHVFULEH� WKH� VDPH
SDWWHUQ��)LQQLVK�VWXGLHV�IURP�WKH�VDPH�SHULRG�UHSRUW�WKH�RSSRVLWH�UH�
VXOW��WKDW�LV��KLJKHU�UHWXUQV�WR�HGXFDWLRQ�LQ�WKH�SXEOLF�VHFWRU��$VSOXQG
HW�DO���������

7DEOH���� 5HWXUQV� WR� \HDUV� RI� VFKRROLQJ� LQ� WKH� SULYDWH
DQG�WKH�SXEOLF�VHFWRU��'HSHQGHQW�YDULDEOH�� ORJ
KRXUO\�ZDJH�

3XEOLF VHFWRU

<HDU

3ULYDWH

VHFWRU 6WDWH /RFDO

<LQ ������ ���� ���� ������� ���� ������ ���� ������

%DUWK DQG <LQ ������ ������� �����

������� �����

6FK¡QH ������ ���� �����

���� �����

���� �����

���� �����

���� �����

���� �����

%DUWK ������ ���� ���� �����

%DUWK DQG .RQJVJnUGHQ ������ ���� ���� ����

���� ���� ����

1RWHV� � :KHQ QRWKLQJ HOVH LV QRWHG� WKH HVWLPDWHV DUH JHQHUDWHG E\ WKH PRGHOV

GHVFULEHG LQ $SSHQGL[ 7DEOHV $� DQG $��

� 7KH HTXDWLRQ HVWLPDWHG LV� ORJ�Z� F�D�6�D�6
��D�6[(�=J�X� 7KH

YDOXH LV FDOFXODWHG IRU WKH VDPSOH PHDQ YDOXH RI VFKRROLQJ �6� DQG H[�

SHULHQFH �(�� WKH VWDQGDUG HUURUV RI WKH HVWLPDWHG FRHIILFLHQWV DUH

DYDLODEOH LQ WKH SXEOLFDWLRQV�

� 6WDQGDUG HUURUV LQ SDUHQWKHVLV ZKHQ DYDLODEOH LQ WKH SXEOLFDWLRQV�
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7DEOH���� 5HWXUQV� WR� \HDUV� RI� VFKRROLQJ� LQ� WKH� SULYDWH
DQG� WKH� SXEOLF� VHFWRU�� PHQ� DQG� ZRPHQ�� 'H�
SHQGHQW�YDULDEOH��ORJ�KRXUO\�ZDJH�

3ULYDWH VHFWRU 3XEOLF VHFWRU

<HDU 0HQ :RPHQ 0HQ :RPHQ

%DUWK DQG 0DVWH�

NDDVD ������

������� ����� ����� ����� �����

������� ����� ����� ����� �����

������� ����� ������ ������ �����

$VSOXQG HW DO�

������

���� �����

�������
�����

������

�����

������

�����

������

1RWHV� � :KHQ QRWKLQJ HOVH LV QRWHG� WKH HVWLPDWHV DUH JHQHUDWHG E\ WKH PRGHOV

GHVFULEHG LQ $SSHQGL[ 7DEOHV $� DQG $��

� 6WDQGDUG HUURUV LQ SDUHQWKHVLV ZKHQ DYDLODEOH LQ WKH SXEOLFDWLRQV�

7DEOH���UHSRUWV�UHWXUQV�WR�\HDUV�RI�VFKRROLQJ� LQ�WKH�SULYDWH�DQG
SXEOLF� VHFWRUV�� HVWLPDWHG� VHSDUDWHO\� IRU�PHQ� DQG�ZRPHQ��7KH� UH�
VXOWV�LQGLFDWH�WKDW�ZKLOH�PDOHV�KDYH�D�VOLJKWO\�KLJKHU�UHWXUQ�WR�HGX�
FDWLRQ� LQ� WKH� SULYDWH� VHFWRU� WKH� VLWXDWLRQ� LV� WKH� RSSRVLWH� LQ� WKH
SXEOLF�VHFWRU��+RZHYHU��WKH�GLIIHUHQFHV�DUH�QRW�VLJQLILFDQW�

'XULQJ�WKH�ODVW�GHFDGHV�PDQ\�FRXQWULHV�LQ�WKH�2(&'�DUHD�KDYH
H[SHULHQFHG� LQFUHDVLQJ� UHWXUQV� WR� HGXFDWLRQ� DQG� LQFUHDVLQJ� HDUQ�
LQJV� LQHTXDOLW\�� :KHQ� WU\LQJ� WR� H[SODLQ� WKLV� GHYHORSPHQW�� UH�
VHDUFKHUV� KDYH� IRFXVHG� RQ� WHFKQRORJLFDO� FKDQJHV� DQG� LQFUHDVHG
WUDGH��ZKLFK�KDYH�LQFUHDVHG�WKH�UHODWLYH�SURGXFWLYLW\�RI�²�DQG�WKXV
WKH�UHODWLYH�GHPDQG�IRU�²�ODERXU�ZLWK�D�KLJKHU�HGXFDWLRQ�

7KH�LQFUHDVHG�GHPDQG�IRU�HGXFDWLRQ�KDV�FRPH�LQWR�IRUFH�LQ�WKH
1RUZHJLDQ� ODERXU�PDUNHW� DV�ZHOO��)LJXUH��� VKRZV� WKH�QXPEHU�RI
HPSOR\HG�SHUVRQV����� WR����\HDUV�RI� DJH�� IURP������ WR������� DF�
FRUGLQJ� WR� WKH� OHYHO�RI� HGXFDWLRQ�� ,W� LV� DSSDUHQW� WKDW� D� VWURQJ� LQ�
FUHDVH� LQ� WKH� GHPDQG� IRU� ZRUNHUV� ZLWK� D� KLJKHU� HGXFDWLRQ� KDV
WDNHQ�SODFH�GXULQJ�WKH�ODVW�WZR�GHFDGHV��7KLV�GHYHORSPHQW�LQGLFDWHV
WKDW��RWKHU�WKLQJV�HTXDO��VWUXFWXUDO�FKDQJHV�RQ�WKH�GHPDQG�VLGH�RI�WKH
1RUZHJLDQ� ODERXU� PDUNHW� KDYH� LQFUHDVHG� WKH� UHODWLYH� VKRUWDJH� RI
ZRUNHUV�ZLWK�D�KLJKHU� HGXFDWLRQ��+RZHYHU�� WKH� VWURQJ� H[SDQVLRQ�RI
WKH�1RUZHJLDQ�HGXFDWLRQDO�V\VWHP�LQ�WKH�VDPH�SHULRG�KDV�ZRUNHG�LQ
WKH�RSSRVLWH�GLUHFWLRQ��)LJXUH���VKRZV�WKH�WRWDO�QXPEHU�RI�SHUVRQV
LQ�WKH�1RUZHJLDQ�SRSXODWLRQ�DFFRUGLQJ�WR�WKH�OHYHO�RI�HGXFDWLRQ��$V
SRLQWHG�RXW�LQ�+ JHODQG�HW�DO����������WKH�LQFUHDVLQJ�FDSDFLW\�RI�WKH
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)LJXUH���� 7RWDO�QXPEHU�RI�SHUVRQV� �LQ� ������ LQ� WKH�1RU�
ZHJLDQ� SRSXODWLRQ�� ������ \HDUV� RI� DJH�� �����
������DFFRUGLQJ�WR�OHYHO�RI�HGXFDWLRQ

6RXUFH� /DERXU 0DUNHW 6WDWLVWLFV� 6WDWLVWLFV 1RUZD\

HGXFDWLRQDO�V\VWHP�PD\�UHVXOW�LQ�D�GRZQZDUG�SUHVVXUH�RQ�HGXFDWLRQDO
SUHPLXPV��QRW�RQO\�GXH�WR�WKH�VXSSO\�HIIHFW��$V�KLJKHU�SURSRUWLRQV�RI
HDFK�FRKRUW�DUH�HQOLVWHG��WKH�VHOHFWLRQ�LQWR�KLJKHU�HGXFDWLRQ�EHFRPHV
OHVV� VWULFW�ZLWK� UHJDUG� WR�SUHYLRXV� VFKRRO�SHUIRUPDQFH�DQG� WKH� VWDQ�
GDUG�RI�WHDFKLQJ�DQG�WUDLQLQJ�PD\�GHFUHDVH��7KXV��WKH�H[SDQVLRQ�PD\
LQYROYH�D�UHGXFWLRQ�LQ�WKH�DYHUDJH�TXDOLW\�RI�HGXFDWLRQ�

7KH� HVWLPDWHV� UHSRUWHG� LQ� 7DEOH� ��� IURP� WKH� VWXGLHV� RI� %DUWK
DQG�0HKOXP� ������� DQG�%DUWK� DQG�.RQJVJnUGHQ� �������� LQGLFDWH
WKDW� WKH� UHWXUQ� WR� HGXFDWLRQ� LQ� 1RUZD\� LQFUHDVHG� LQ� WKH� HDUO\
HLJKWLHV��WKDW�LV��IURP������WR�������DQG�WKHQ�GURSSHG�DJDLQ�IURP
����� WR� ������ DIWHU� ZKLFK� LW� OHYHOOHG� RXW�� 7KH� VWXG\� RI� .DKQ
�������JLYHV�D�VLPLODU� LPSUHVVLRQ��H[FHSW�WKDW�WKH� LQFUHDVLQJ�WUHQG
IURP�WKH�HDUO\�HLJKWLHV�ODVWV�ORQJHU�LQ�WKH�IHPDOH�SRSXODWLRQ�4

������������������������������������������������
4

7KHVH WUHQGV PXVW EH LQWHUSUHWHG ZLWK FDXWLRQ VLQFH WKH VWDQGDUG HUURUV DUH
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+RZHYHU�� WKH� RYHUDOO� LPSUHVVLRQ� JLYHQ� E\� 7DEOH� �� LV� VWDELOLW\
DQG� WKXV�� WKDW� WKH�1RUZHJLDQ� HFRQRP\�KDV� QRW� EHHQ� DIIHFWHG�E\
WKH�PXFK�UHSRUWHG�LQWHUQDWLRQDO�WUHQG�RI�LQFUHDVLQJ�UDWHV�RI�UHWXUQ
WR�HGXFDWLRQ��7KLV�LPSUHVVLRQ�LV�VXSSRUWHG�E\�WKH�VWXG\�RI�+ JH�
ODQG�HW�DO����������ZKR�HVWLPDWH�ZDJH�HTXDWLRQV�IRU������DQG�����
DFURVV�VHFWRUV�DQG�GLIIHUHQW�FRKRUWV��DQG�FRQFOXGH�WKDW�WKH�UHWXUQ
WR�HGXFDWLRQ�KDV�EHHQ�VWDEOH�EHWZHHQ������DQG������

,I�WKH�UHWXUQ�WR�HGXFDWLRQ�KDV�EHHQ�PRUH�VWDEOH�LQ�1RUZD\�WKDQ
LQ� PDQ\� RWKHU� 2(&'� FRXQWULHV�� D� SRVVLEOH� H[SODQDWLRQ� PD\� EH
WKDW�WKH�H[SDQVLRQ�RI�WKH�1RUZHJLDQ�HGXFDWLRQDO�V\VWHP�KDV�EHHQ
SDUWLFXODUO\�VWURQJ� �-¡UJHQVHQ��������2(&'��������DQG� WKXV�� WKDW
WKH�LQFRPH�GHYHORSPHQW�RI�SHRSOH�ZLWK�KLJKHU�HGXFDWLRQ�KDV�EHHQ
LQIOXHQFHG�PRUH�VWURQJO\�E\�D�QHJDWLYH�VXSSO\�HIIHFW��.DKQ�������
H[DPLQHV� WKH� VXSSO\� DQG� GHPDQG� FRQGLWLRQV� IRU� KLJK� DQG� ORZ
VNLOOHG�ZRUNHUV�LQ�WKH�SHULRG������WR�������+H�FRQFOXGHV�WKDW�WKH
PDUNHW� FRQGLWLRQV� IRU� ORZ� VNLOOHG� ZRUNHUV� ZHUH� DFWXDOO\� OHVV� ID�
YRXUDEOH� LQ� WKLV� SHULRG�� FRPSDUHG� WR� HDUOLHU� SHULRGV� LQ� 1RUZD\
DQG�WR�D�VLPLODU�SHULRG�LQ�6ZHGHQ�

&RQWUROOLQJ� IRU� HGXFDWLRQ�VSHFLILF� H[SHULHQFH� HIIHFWV� RQ� ZDJHV
DQG� FRKRUW�VSHFLILF� VHOHFWLRQ� LQWR� HGXFDWLRQ�� + JHODQG� HW� DO�
������� ILQG� WKDW� \RXQJHU� FRKRUWV� KDYH� KLJKHU� UHWXUQV� WR� \HDUV� RI
VFKRROLQJ�WKDQ�ROGHU�FRKRUWV��)URP�WKLV�UHVXOW�WKH\�FRQFOXGH�

´7KLV� ODWHU� UHVXOW� FRQWUDVWV� WKH� SRSXODU� EHOLHI� WKDW� WKH� TXDOLW\� RI� WKH� HGXFD�
WLRQDO�V\VWHP�KDV�GHFOLQHG�RYHU� WLPH��,W�PD\�EH�GXH�ERWK� WR�D�SHUVLVWHQW� VKLIW
LQ�WKH�SULPDU\�HGXFDWLRQ�IRU�\RXQJHU�FRKRUWV�RU�DQ�LPSURYHPHQW�RI�WKH�TXDOLW\
RI�HGXFDWLRQ�DERYH�SULPDU\�OHYHO�µ

7KH�VWXG\�E\�%DUWK�DQG�.RQJVJnUGHQ���������UHSRUWHG� LQ�7DEOH
��� VKRZV�GLYHUJHQW� WUHQGV� LQ� WKH�SULYDWH� DQG�SXEOLF� VHFWRU�GXULQJ
WKH�QLQHWLHV��ZKLOH�WKH�UHWXUQV�WR�HGXFDWLRQ�GHFUHDVH� LQ�WKH�SXEOLF
VHFWRU� WKH\� VHHP� WR� LQFUHDVH� LQ� WKH� SULYDWH� VHFWRU�� 7KHVH� UHVXOWV
VXJJHVW� WKDW� WKH�VWDELOLW\� LQ� WKH�HFRQRP\�DV�D�ZKROH�PD\�EH�D� UH�
VXOW� RI� GLIIHUHQW� GHYHORSPHQW� SDWWHUQV� LQ� WKH� WZR� VHFWRUV�� +RZ�
HYHU��+ JHODQG�HW�DO���������ILQG�WKDW�WKLV� LV�QRW�WKH�FDVH�ZLWK�UH�
JDUG�WR�WKH�GHYHORSPHQW�EHWZHHQ������DQG������

6HYHUDO� RI� WKH� VWXGLHV�� H�J�� .DKQ� �������� %DUWK� DQG� .RQJV�
JnUGHQ���������%DUWK�DQG�<LQ���������KDYH�HPSKDVL]HG�WKH�UROH�RI
WKH�ZDJH� VHWWLQJ� V\VWHP�� DQG� LWV� LQWHUDFWLRQ�ZLWK� WKH� EXVLQHVV� F\�
FOHV�� LQ�H[SODLQLQJ� WKH�HDUQLQJV�GLVWULEXWLRQ�DQG� UHWXUQV� WR�HGXFD�
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WLRQ� LQ� 1RUZD\�� 7KH� GLVFXVVLRQV� KDYH� IRFXVHG� RQ� WKH� GHJUHH� RI
FHQWUDOL]DWLRQ�LQ�ZDJH�IRUPDWLRQ��%\�LQFUHDVLQJ�WKH�SRVVLELOLWLHV�IRU
GLIIHUHQW�ZDJH�RXWFRPHV�DFURVV� ILUPV��DQG� WKH�RSSRUWXQLW\�E\� LQ�
GLYLGXDO� ILUPV� WR� XVH� IDYRXUDEOH� ZDJH� RIIHUV� WR� DWWUDFW� KXPDQ
FDSLWDO��D�PRUH�GHFHQWUDOL]HG�EDUJDLQLQJ�V\VWHP�LV�K\SRWKHVL]HG�WR
LQFUHDVH�ZDJH�LQHTXDOLW\�DQG�UHWXUQV�WR�HGXFDWLRQ��,Q�1RUZD\��WKH
PDMRU�XQLRQ� IHGHUDWLRQ� �/2��KDV� SODFHG� JUHDW� HPSKDVLV� RQ� D� IDLU
�HTXDO�� LQFRPH�GLVWULEXWLRQ�DPRQJ�GLIIHUHQW�JURXSV�RI�ZDJH�HDUQ�
HUV��,Q�SHULRGV�ZLWK�ZDJH�EDUJDLQLQJ�DW�WKH�QDWLRQDO�OHYHO�WKLV�LGHDO
KDV�JDLQHG�KLJKHU�SULRULW\�IURP�WKH�ZRUNHUV·�VLGH�

,Q� JHQHUDO�� WKH�1RUZHJLDQ�ZDJH� VHWWLQJ� DQG� EDUJDLQLQJ� V\VWHP
KDV� EHHQ� FKDUDFWHUL]HG� DV� UHODWLYHO\� FHQWUDOL]HG� LQ� FRPSDULVRQ� WR
WKDW�RI�RWKHU�FRXQWULHV��&DOPIRUV�DQG�'ULIILOO��������.DKQ��������
7R�VXEVWDQWLDWH�WKLV�GHVFULSWLRQ�WKH�DXWKRUV�SRLQW�WR�WKH�ODUJH�SUR�
SRUWLRQ� RI� WKH� ODERXU� IRUFH� FRYHUHG� E\� FROOHFWLYH� EDUJDLQLQJ� DQG
WKH� IDFW� WKDW� WKH� ODUJH�XQLRQV�DQG� WKH� HPSOR\HU� IHGHUDWLRQV�RIWHQ
VLJQ�QDWLRQDO�DJUHHPHQWV��LQYROYLQJ�DOVR�JRYHUQPHQW�SDUWLFLSDWLRQ�

7KH� GHJUHH� RI� FHQWUDOL]DWLRQ� KDV� FKDQJHG� WR� VRPH� H[WHQW� RYHU
WKH�SHULRG�ZH�VWXG\��1RUZD\�PRYHG�WRZDUGV�D�PRUH�GHFHQWUDOL]HG
EDUJDLQLQJ�V\VWHP�LQ�WKH�EHJLQQLQJ�RI�WKH�HLJKWLHV��7KH�ILUVW�KDOI�RI
WKH� HLJKWLHV� PD\� EH� FKDUDFWHUL]HG� DV� DQ� HFRQRPLF� ERRP� SHULRG
ZLWK� ORZ� XQHPSOR\PHQW� DQG� LQFUHDVLQJ� SULFHV�� 8QHPSOR\PHQW�
KRZHYHU��URVH�TXLWH�VKDUSO\�DPRQJ�ORZ�VNLOOHG�ZRUNHUV��EDVLF�HGX�
FDWLRQ�RQO\���IURP�QHDUO\���SHU�FHQW�RI�WKH�ODERXU�IRUFH�LQ������WR
��SHU� FHQW� LQ� ������ZKLOH� WKH� XQHPSOR\PHQW� RI� KLJK� VNLOOHG� SHU�
VRQV� �HGXFDWHG� DERYH� VHFRQGDU\� HGXFDWLRQ�� UHPDLQHG� VWDEOH� DW� D
OHYHO�EHORZ���SHU�FHQW�RI�WKH�ODERXU�IRUFH��7KXV��WKH�FRPELQDWLRQ
RI� D� UHODWLYHO\� GHFHQWUDOL]HG� V\VWHP� RI� ZDJH� VHWWLQJ� DQG� DQ� LQ�
FUHDVLQJ�UHODWLYH�VKRUWDJH�RI�KLJKO\�VNLOOHG�ZRUNHUV�PD\�KDYH�FRQ�
WULEXWHG�WR�WKH�ULVH�LQ�UHWXUQV�WR�HGXFDWLRQ�LQGLFDWHG�LQ�WKH�VWXGLHV
E\�.DKQ� ������� DQG�%DUWK� DQG�0HKOXP� ������� IRU� WKLV�SDUWLFXODU
SHULRG��7KH�IDYRXUDEOH�HFRQRPLF�FRQGLWLRQV�DQG�WKH�GHFHQWUDOL]HG
V\VWHP�RI�ZDJH�VHWWLQJ�FRQWLQXHG�IURP������WR�������$W�WKH�VDPH
WLPH� WKH� VWXGLHV� UHSRUWHG� LQ�7DEOH� �� LQGLFDWH� D� GHFOLQH� LQ� WKH� UH�
WXUQV�WR�HGXFDWLRQ��+RZHYHU��FRQWUDU\�WR�WKH�SUHFHGLQJ�SHULRG�WKH
XQHPSOR\PHQW� DPRQJ� ORZ� VNLOOHG� GHFUHDVHG� TXLWH� VKDUSO\� IURP
����� WR�������$IWHU� �����XQHPSOR\PHQW� URVH�GUDPDWLFDOO\� LQ� WKH
ZKROH� ODERXU� IRUFH� DQG� WKH� V\VWHP�RI�ZDJH� VHWWLQJ� UH�FHQWUDOL]HG
LQ� UHVSRQVH� WR� WKH� HFRQRPLF� GHSUHVVLRQ�� )URP� ����� WR� ����� WKH
QRUPDO�EDUJDLQLQJ�V\VWHP�LQ�1RUZD\�ZDV�UHSODFHG�E\�ZDJH�ODZV�
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7KH�ZDJH�VHWWLQJ�V\VWHP�LQ�1RUZD\�DOVR�YDULHV�EHWZHHQ�WKH�SULYDWH
DQG�WKH�SXEOLF�VHFWRU��,Q�WKH�SXEOLF�VHFWRU�WKH�V\VWHP�KDV�EHHQ�FKDU�
DFWHUL]HG�E\�D�ULJLG�ZDJH�VWUXFWXUH��GHWHUPLQHG�DW�D�FHQWUDO�OHYHO��,Q
WKH�SULYDWH�VHFWRU�ZDJH�IRUPDWLRQ�KDV�EHHQ�PRUH�GHFHQWUDOL]HG�DQG
LQGLYLGXDO�ZDJH�DJUHHPHQWV�DUH�PRUH�FRPPRQ��HVSHFLDOO\�LQ�UHODWLRQ
WR� ZRUNHUV� ZLWK� D� FROOHJH� RU� XQLYHUVLW\� HGXFDWLRQ�� 7KH� GLYHUJLQJ
SDWWHUQ�ZLWK�UHJDUG�WR�UHWXUQV�WR�HGXFDWLRQ�EHWZHHQ�WKH�SULYDWH�DQG
SXEOLF� VHFWRUV� LQ� WKH���V�PD\�EH�YLHZHG� LQ� OLJKW�RI� WKH� FKDQJHV� LQ
WKH�EDUJDLQLQJ� V\VWHP�� ,Q� WKH�SULYDWH� VHFWRU�� WKH� LQFUHDVHG�GHPDQG
IRU�VNLOOV�KDV�SXW�D�SUHVVXUH�RQ�KLJK�VNLOOV�ZDJHV��DQG�D�GHFHQWUDOL]D�
WLRQ� RI� ZDJH� IRUPDWLRQ� KDV� DOORZHG� WKLV� WR� VKRZ� XS� LQ� UHODWLYH
ZDJHV��+RZHYHU��LQ�WKH�SXEOLF�VHFWRU��WKH�VWLOO�FHQWUDOL]HG�V\VWHP�RI
ZDJH�EDUJDLQLQJ�KDV�QRW�DOORZHG�VNLOOV�GLIIHUHQWLDOV�WR�LQFUHDVH�LQ�WKH
HDUO\���V��7KHUH�KDV��WKRXJK��EHHQ�VRPH�PRYHPHQW�WRZDUGV�D�ODUJHU
GHJUHH�RI�GHFHQWUDOL]HG�ZDJH�VHWWLQJ�HYHQ�LQ�WKH�SXEOLF�VHFWRU�LQ�WKH
��V��,W�UHPDLQV�WR�EH�VHHQ�KRZ�WKH�SXEOLF�VHFWRU�ZLOO�UHDFW�WR�WKH�LQ�
FUHDVLQJ�JDS�EHWZHHQ�UHODWLYH�ZDJHV�LQ�WKH�WZR�VHFWRUV�

3.2 Returns to other forms of human capital

7KH� UHYLHZHG�VWXGLHV�RQ� UHWXUQV� WR�HGXFDWLRQ�DOO� LQFOXGH�FRQWUROV
IRU� H[SHULHQFH� DQG� VHQLRULW\� LI� DYDLODEOH�� 2QO\� $VSOXQG� HW� DO�
��������$UDL� HW� DO�� ��������%DUWK� ��������%DUWK� DQG� 6FK¡QH� ������
DQG�6FK¡QH��������IRFXV�VSHFLILFDOO\�RQ�WKH�UHWXUQV�WR�WKHVH�RWKHU
DVSHFWV�RI�KXPDQ�FDSLWDO��%DUWK��������DQG�6FK¡QH��������DOVR�LQ�
FOXGH� WKH� UHWXUQV� WR� MRE� VSHFLILF� RQ�WKH�MRE� WUDLQLQJ�� 7DEOH� �� UH�
SRUWV�WKH�FRHIILFLHQWV�IRU�H[SHULHQFH��DJH��VHQLRULW\�DQG�RQ�WKH�MRE
WUDLQLQJ�IURP�WKHVH�ILYH�VWXGLHV�

:H� ILQG� D� FRQFDYH� DJH�HDUQLQJV� SURILOH� LQ� 1RUZD\� DV� LQ� PRVW
RWKHU�SODFHV� LQ�WKH�ZRUOG��7KH�H[SHULHQFH�HDUQLQJV�SURILOH� LV�FRQ�
FDYH�DV�ZHOO��3DQHO�GDWD� LV� UHTXLUHG� WR� VRUW�RXW� WKH�GLIIHUHQFH�EH�
WZHHQ� SRWHQWLDO� FRKRUW� HIIHFWV� LQYROYHG� LQ� WKH� LQWHUSUHWDWLRQ� RI
WKHVH� HDUQLQJV� SURILOHV�� 7KH� HDUQLQJV� SURILOH� LV� VOLJKWO\� VWHHSHU� LQ
6ZHGHQ�DQG�1RUZD\�WKDQ�LQ�WKH�RWKHU�1RUGLF�FRXQWULHV��$VSOXQG
HW�DO���������

$UDL� HW� DO�� ������� ILQG� WKDW� SDUWLFXODU� ORZ�ZDJH� RFFXSDWLRQV� DUH
FKDUDFWHUL]HG�E\� IODW� DJH�HDUQLQJV�SURILOHV��ZKLOH� WKH� UHVW�RI� WKH� OD�
ERXU�PDUNHW�GLVSOD\V�WKH�XVXDO�FRQFDYH�UHODWLRQVKLS��7KH\�FRQFOXGH
WKDW�ORZ�ZDJHV�DUH�ODUJHO\�D�PDWWHU�RI�RFFXSDWLRQ�DQG�QRW�RQO\�RI�DJH�
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7DEOH���� 5HWXUQV�WR�RQ�WKH�MRE�WUDLQLQJ� LQ�1RUZD\��'H�
SHQGHQW�YDULDEOH��ORJ�KRXUO\�ZDJH�

$JH $JH�[��� ([SHULHQFH ([SHULHQFH�

[���

6HQLRULW\ 6SHFLILF

2-7

$UDL HW DO� ������ ��� ����

$VSOXQG HW DO�

�������
���� ������ ����� ������ ���� ������

%DUWK ������� ���� ����� ���� ������ ����� ������ ���� ������� ���� ������

%DUWK DQG 6FK¡QH

�������
1)6 ���� ������ ���� ������ ���� ������ ���� ������

162( ���� ������ ���� ������ ���� ������ ���� ������

6FK¡QH ������ ���� ������ ����� ������ ���� ������ ���� ������ ���� ������ �����

1RWHV� � :KHQ QRWKLQJ HOVH LV QRWHG� WKH HVWLPDWHV DUH JHQHUDWHG E\ WKH PRGHOV GH�

VFULEHG LQ $SSHQGL[ 7DEOHV $� DQG $��
� 6HSDUDWH HVWLPDWHV IRU ZRPHQ DUH UHSRUWHG� 7KH VHSDUDWH HVWLPDWHV IRU

PHQ DUH QHDUO\ VLPLODU�
� 7KH ZLWKLQ ILUP HVWLPDWH LV XVHG� %DUWK ������ DOVR LQFOXGHV WZR LQWHUDFWLRQ

WHUPV EHWZHHQ ILUP VSHFLILF 2-7 DQG VHQLRULW\ ��������� DQG H[SHULHQFH

���������
� 7KH HTXDWLRQ HVWLPDWHG LV� ORJ�Z��� F�F�2-7���F�-6������F�2-7��[-6�����
�E=� 2-7�� � LI IRUPDO RQ�WKH�MRE WUDLQLQJ LQ ����� -6 � LI MRE VWDELOLW\

IURP ���� WR ����� 7KH YDOXH LQ WKH WDEOH LV FDOFXODWHG DV� F��F� � ZKHUH

F� ���� ������� F� ����� �������

DQG� WKDW� FHUWDLQ� RFFXSDWLRQV� PD\� EH� FKDUDFWHUL]HG� DV� ORZ�ZDJH
¶WUDSV·�LQ�WKH�ODERXU�PDUNHW�

7KH� UHWXUQV� WR� VHQLRULW\� DUH� VPDOOHU� WKDQ� WKH� UHWXUQV� WR� H[SHUL�
HQFH��DQG�LI�LQWHUSUHWHG�LQ�WHUPV�RI�UHWXUQV�WR�VSHFLILF�DQG�JHQHUDO
KXPDQ� FDSLWDO� �%HFNHU�� ������ PRVW� RI� WKH� RQ�WKH�MRE� WUDLQLQJ� LV
JHQHUDO��+RZHYHU��DQ�XSZDUG�VORSLQJ� VHQLRULW\�SURILOH�PD\�EH� LQ�
WHUSUHWHG� LQ� WHUPV�RI� WXUQRYHU�PRGHOV� DQG�DV� DQ� LQFHQWLYH�GHYLFH
DV� ZHOO� �/D]HDU�� ������� 7KH� ILJXUH� UHSRUWHG� LQ� %DUWK� ������� LV� D
ZLWKLQ�ILUP�HVWLPDWH�RI�WKH�VHQLRULW\�SURILOH��ZKLFK�DVVXUHV�XV�WKDW
WKH�UHWXUQV�WR�VHQLRULW\�DFWXDOO\�DULVH�ZLWKLQ�ILUPV�DQG�QRW�RQO\�DV�D
VWDWLVWLFDO�DUWHIDFW�IURP�MRE�WR�MRE�PRELOLW\�

5DQJLQJ�IURP�����SHU�FHQW�ZLWKLQ�ILUPV� LQ� WKH�SULYDWH�VHFWRU� WR
���²����SHU�FHQW�IRU�WKH�ZKROH�HFRQRP\��WKH�UHWXUQV�WR�RQ�WKH�MRE
WUDLQLQJ� UHTXLUHPHQWV� DUH� DFWXDOO\� QRW� YHU\� IDU� IURP� WKH� UDQJH� RI
UHWXUQV� WR� HGXFDWLRQ� LQ� 1RUZD\�� %DUWK� DQG� 6FK¡QH� ������� VKRZ
WKDW� WKH� OHYHO� RI� RQ�WKH�MRE� WUDLQLQJ� UHTXLUHPHQWV� PD\� EH� QHJD�
WLYHO\� UHODWHG� WR� WKH� OHYHO� RI� WXUQRYHU� LQ� WKH� HVWDEOLVKPHQW�� LQGL�
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FDWLQJ�WKDW�D�UHJLPH�ZLWK�ODUJH�MRE�WR�MRE�PRYHPHQWV�PD\�EH�GHW�
ULPHQWDO�WR�ILUP�VSHFLILF�LQYHVWPHQWV�LQ�WUDLQLQJ�

6FK¡QH��������XVHV�GLIIHUHQW�PHDVXUHV�IRU�WUDLQLQJ�DW�ZRUN��+LV
VWXG\� VXJJHVWV� WKDW� KDYLQJ� SDUWLFLSDWHG� LQ� IRUPDO� WUDLQLQJ� GXULQJ
WKH� ODVW� ��� PRQWKV� DGGV� DSSUR[LPDWHO\� �� SHU� FHQW� WR� WKH� ZDJH
OHYHO��7KH�UHVXOWV�DOVR�VKRZ�WKDW�WKH�UHWXUQ�WR�WUDLQLQJ�GHSHQGV�RQ
WKH�SRLQW� LQ�WLPH�ZKHQ�WKH�WUDLQLQJ�WRRN�SODFH��7UDLQLQJ�DFWLYLWLHV
EDFN�LQ�WLPH�KDG�D�ODUJHU�LPSDFW�RQ�ZDJHV�WKDQ�UHFHQW�WUDLQLQJ�DF�
WLYLWLHV�� LQGLFDWLQJ� WKDW� WUDLQLQJ� DIIHFWV� ERWK� WKH� OHYHO� DQG� WKH
JURZWK�UDWH�RI�ZDJHV��+LV�VWXG\�LV�SDUWLFXODUO\�FRQFHUQHG�ZLWK�WKH
GLVWLQFWLRQ�EHWZHHQ�JHQHUDO� DQG� VSHFLILF� WUDLQLQJ��$�PDLQ� FRQFOX�
VLRQ� LV� WKDW� LQ� 1RUZD\� WUDLQLQJ� ILQDQFHG� E\� WKH� ILUP� VHHPV� WR
FRQWDLQ�D�ODUJH�SRUWLRQ�RI�JHQHUDO�DQG�WUDQVIHUDEOH�VNLOOV�

%DUWK� DQG� <LQ� ������� GHFRPSRVH� WKH� VHQLRULW\�ZDJH� SURILOH
ZLWKLQ� ODUJH� SXEOLF�VHFWRU� ILUPV� LQWR� ZDJH� JURZWK� DULVLQJ� IURP
SURPRWLRQV� YHUVXV� ZLWKLQ�SRVLWLRQ� ZDJH� JURZWK�� 7KH\� ILQG�
DPRQJ�RWKHU�WKLQJV��WKDW�MRE�SURPRWLRQV�DUH�QHFHVVDU\�IRU�NHHSLQJ
XS�ZLWK�WKH�ZDJH�JURZWK�RI�QHZFRPHUV��:LWKLQ�ILUP�ZDJH�JURZWK
LV� WKXV�PDLQO\� D� TXHVWLRQ�RI� SURPRWLRQV� DQG� FDUHHU� GHYHORSPHQW
EHWZHHQ�MRE�WLWOHV�

4 Conclusions

:DJHV�DUH�PRUH�FRPSUHVVHG�LQ�1RUZD\�WKDQ�LQ�PRVW�RWKHU�LQGXV�
WULDOL]HG� FRXQWULHV�� 7KLV� VKRZV� XS� LQ� FRPSDULVRQV� RI� UHWXUQV� WR
KXPDQ�FDSLWDO�DV�ZHOO��7KH�VWXGLHV�UHYLHZHG�KHUH�LQGLFDWH�D�SULYDWH
UHWXUQ�WR�HGXFDWLRQ�EHWZHHQ�����DQG���SHU�FHQW��0RVW�RI�WKH�VWXG�
LHV� XVLQJ� VWDQGDUG� 2/6� SURFHGXUHV� RQ� VRPH� PHDVXUH� RI� KRXUO\
ZDJHV�LQGLFDWH�UHWXUQV�WR�HGXFDWLRQ�LQ�WKH�QHLJKERXUKRRG�RI���SHU
FHQW�� ,Q� WKH� 2(&'� DUHD�� WKHVH� HVWLPDWHV� SODFH� 1RUZD\� LQ� WKH
ORZHU�KDOI��EXW�ZLWKLQ�WKH�UDQJH�RI�RWKHU�FRXQWULHV�ZLWK�UHJDUG� WR
SULYDWH�UHWXUQV�WR�VFKRRO�\HDUV�

7KH� VWXGLHV�ZH� UHYLHZ�JLYH�QR�FOHDU�FRQFOXVLRQ�FRQFHUQLQJ� WKH
JHQGHU�JDS� LQ�UHWXUQV�WR�HGXFDWLRQ� LQ�1RUZD\��'HSHQGLQJ�RQ� WKH
GDWD� VHW� DQG� WKH� VWDWLVWLFDO� WHFKQLTXH� XVHG�� ZRPHQ� VHHP� WR� KDYH
ORZHU�� HTXDO�� RU� KLJKHU� UHWXUQV� WR� HGXFDWLRQ� WKDQ�PHQ��+RZHYHU�
WKH�GLIIHUHQW�VWXGLHV�VHHP�WR�DJUHH�WKDW�WKH�UHWXUQ�WR�HGXFDWLRQ�LQ
1RUZD\�LV�ORZHU�LQ�WKH�SXEOLF�WKDQ�LQ�WKH�SULYDWH�VHFWRU�
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7KH� VWXGLHV� ZH� UHYLHZ� SXW� GLIIHUHQW� HPSKDVLV� RQ� WKH� UROH� RI
GHPDQG�VKLIWV��VXSSO\�VKLIWV�DQG�FKDQJHV�LQ�WKH�EDUJDLQLQJ�V\VWHP
IRU�H[SODLQLQJ�WKH�GHYHORSPHQW�RI�UHODWLYH�ZDJHV�RYHU�WKH�ODVW�WZR
GHFDGHV��7KH�LQWHUDFWLRQ�RI�WKHVH�IRUFHV�KDV��KRZHYHU��SURGXFHG�D
UHODWLYHO\�VWDEOH�VLWXDWLRQ�ZLWK�UHVSHFW�WR�WKH�RYHUDOO�UHWXUQ�WR�HGX�
FDWLRQ�� ,Q� RWKHU� FRXQWULHV� LQFUHDVLQJ� UHWXUQV� WR� HGXFDWLRQ� GXULQJ
WKH� ODVW� GHFDGHV�� KDYH� EHHQ� LQWHUSUHWHG� DV� WKH� UHVXOW� RI� GHPDQG
VKLIWV� UHVXOWLQJ� IURP� WHFKQRORJLFDO� GHYHORSPHQW� DQG� FKDQJLQJ
WUDGH�SDWWHUQV��,Q�WKH�HDUO\�QLQHWLHV�WKHUH�PD\�EH�VRPH�LQGLFDWLRQV
²� LQ� WKH� SULYDWH� VHFWRU� ²� WKDW� WKLV� XQGHUO\LQJ� GHPDQG� VKLIW� LV
ZRUNLQJ� LQ� 1RUZD\� DV� ZHOO�� +RZHYHU�� WKH� JHQHUDO� LPSUHVVLRQ� LV
WKDW�ZDJH�GLIIHUHQWLDOV�KDYH�EHHQ�NHSW�LQ�SODFH�E\�ERWK�D�FRQVLGHU�
DEOH� LQFUHDVH� LQ� WKH� VXSSO\� RI� PRUH� HGXFDWHG� SHRSOH� DQG� D� UH�
FHQWUDOL]DWLRQ� RI� ZDJH� EDUJDLQLQJ� LQ� WKH� ODWH� ��V� DQG� HDUO\� ��V�
ERWK�RI�ZKLFK�PD\�EH�UHJDUGHG�DV�D�UHVSRQVH�WR�WKH�UHFHQW�UHFHV�
VLRQ��$V� WKH� HFRQRP\�ERRPV� DQG� WKH� EDUJDLQLQJ� V\VWHP� LV� EHLQJ
GHFHQWUDOL]HG�� ZH� PD\� H[SHFW� WKHVH� GHPDQG� IRUFHV� WR� SOD\� RXW
PRUH�IUHHO\�DOVR�LQ�1RUZD\�

:KDW�VKRXOG�EH�RQ�WKH�UHVHDUFK�DJHQGD"�)LUVW�RI�DOO�� LW�ZRXOG�EH
YHU\� XVHIXO� WR� XQGHUVWDQG� WKH� FDXVHV� DQG� FRQVHTXHQFHV� RI� D� UHOD�
WLYHO\�FRPSUHVVHG�ZDJH�VWUXFWXUH��,W�PD\�EH�WKDW�ZH�KDYH�D�UHODWLYHO\
ORZ� UHWXUQ� WR� HGXFDWLRQ� LQ�1RUZD\��PHDVXUHG� LQ� WKLV� ZD\�� VLPSO\
EHFDXVH�HGXFDWLRQ�LV� LQH[SHQVLYH�IRU�WKH�VWXGHQWV� LQ�1RUZD\��(GX�
FDWLRQ�LV�PRUH�RU�OHVV�IUHH�LQ�1RUZD\��+RZHYHU�� WKH�UHODWLYHO\�KLJK
XQVNLOOHG�ZDJHV�PDNH� LW�FRVWO\� WR� VWD\�RXW�RI�ZRUN� IRU�RQH�\HDU�� ,W
PD\�DOVR�EH�QRWHG�WKDW�WKH�ORZHU�XQHPSOR\PHQW�ULVN�LV�QRW�LQFOXGHG
DV�D�SDUW�RI� WKH�UHWXUQ� WR�HGXFDWLRQ��DV�PHDVXUHG� LQ� WKH�VWXGLHV� UH�
YLHZHG�KHUH��7KH�VXSSO\�ERRP�RI�HGXFDWLRQ��LQ�UHFHQW�GHFDGHV��VXJ�
JHVWV�WKDW�ORZ�UHWXUQV�KDYH�QRW�SUHYHQWHG�\RXQJ�SHRSOH�IURP�VWXG\
ORQJHU��ZKLFK�LV�DIWHU�DOO�WKH�UHDO�FRQFHUQ�ZLWK�ORZ�UHWXUQV�WR�HGXFD�
WLRQ��'RZQ�WR�YHU\�UHFHQWO\�WKH�FDSDFLW\�RI�XQLYHUVLWLHV�DQG�FROOHJHV
VHHPV�WR�KDYH�EHHQ�WKH�PDLQ�LPSHGLPHQW�ZLWK�UHJDUG�WR�WKH�JURZWK
LQ�WKH�OHYHO�RI�HGXFDWLRQ�LQ�WKH�1RUZHJLDQ�SRSXODWLRQ��+RZHYHU��LQ
WKH� ODVW�\HDU�WKHUH�KDYH�EHHQ�VLJQV� WKDW� WKH�TXHXH� WR�KLJKHU�HGXFD�
WLRQ�KDV�EHHQ�VKRUWHU�DQG�WKDW�VRPH�ILHOGV�RI�VWXGLHV�GR�QRW�XWLOL]H
WKHLU�WRWDO�FDSDFLW\�

7KH� UHODWLYHO\� ORZ� UHWXUQ� WR� HGXFDWLRQ� LQ�1RUZD\�� FRPSDUHG� WR
RWKHU� FRXQWULHV�� LQGLFDWHV� WKDW� WKH� KLJKO\� HGXFDWHG�1RUZHJLDQ� FLWL�
]HQV�PLJKW�UHFHLYH�DQ�LQFRPH�SUHPLXP�LI�PRYLQJ�DEURDG��+RZHYHU�
VWXGLHV�RI�ODERXU�PLJUDWLRQ�IURP�1RUZD\�VXJJHVW�WKDW�PLJUDWLRQ�RXW
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LV� ORZ� DQG� WKDW� UHWXUQ�PLJUDWLRQ� LV� KLJK� DPRQJ� WKRVH� ZKR�PRYH�
7KXV�� IURP� WKLV� SRLQW� RI� YLHZ�� D� ORZ� UHODWLYH� UHWXUQ� WR� HGXFDWLRQ
VHHPV� WR� SRVH� D� YHU\� VPDOO� WKUHDW� WR� WKH� VWRFN� RI� KLJKO\� HGXFDWHG
ZRUNHUV� LQ�1RUZD\� �5¡HG�� ����D�� 6FKU|GHU�� ������� 6WXGLHV� RI� WKH
LQWHUQDWLRQDO�PLJUDWLRQ�IURP�1RUZD\�DOVR�VKRZ�WKDW�WHPSRUDU\�PL�
JUDQWV�PD\�JDLQ�DQ�LQFRPH�SUHPLXP�IURP�ZRUNLQJ�DEURDG�DIWHU�UH�
WXUQLQJ� WR� WKHLU� KRPH� FRXQWU\� �5¡HG�� ����E��� 7KLV� VXJJHVWV� WKDW
VRPH� OHYHO� RI�PLJUDWLRQ�²� VWLPXODWHG�E\� ORZ� UHODWLYH�ZDJHV� ²�PD\
DFWXDOO\�EH�SURGXFWLYH�IRU�WKH�1RUZHJLDQ�HFRQRP\�

$QRWKHU�LPSRUWDQW�TXHVWLRQ�LV�LQ�ZKDW�PDQQHU�SULYDWH�UHWXUQV�WR
HGXFDWLRQ�DIIHFW�WKH�RYHUDOO�LQFRPH�GLVWULEXWLRQ�LQ�WKH�SRSXODWLRQ�

:KLOH� DQDO\VLV� RI� WKH� GHYHORSPHQW� RI� WKH� UHWXUQ� WR� HGXFDWLRQ
RYHU� WLPH� ZLWKLQ� D� FRXQWU\� UHTXLUHV� D� IRFXV� RQ� FKDQJHV� LQ� ODERXU
PDUNHW� FRQGLWLRQV� DQG� WKH�PDUNHW� IRU� HGXFDWLRQ�� WKH� FRPSDULVRQ
RI� UHWXUQV� WR�KXPDQ�FDSLWDO�EHWZHHQ�FRXQWULHV�QHHGV� WR� IRFXV�RQ
GLIIHUHQFHV�LQ�WKH�OHYHOV�RI�GLIIHUHQW�IHDWXUHV�RI�WKH�ODERXU�PDUNHW�DQG
WKH� HGXFDWLRQDO� VWUXFWXUH��7KH� FRQWLQXDWLRQ�RI� WKH�385(�SURMHFW
ZLOO�KRSHIXOO\�JLYH�XV�D�EHWWHU�XQGHUVWDQGLQJ�RI� WKH�FDXVHV�RI� WKH
GLIIHUHQW�UHWXUQV�WR�HGXFDWLRQ�DFURVV�WKH�QDWLRQV�RI�(XURSH�

1H[W� ZH� KDYH� WKH� LVVXH� RI� LGHQWLI\LQJ� WKH� FDXVDO� HIIHFWV� RI
VFKRROLQJ��$UH�ZH� UHDOO\�PHDVXULQJ� WKH� UHWXUQV� WR� HGXFDWLRQ�� DQG
GR�ZH�GR�LW�ULJKW"�$�QXPEHU�RI�VSHFLILFDWLRQ�WHVWV�VKRXOG�EH�PDGH�
+ JHODQG� HW� DO�� ������� FRQFOXGH� WKDW� FRQWUROOLQJ� IRU� HQGRJHQHLW\
GRHV� QRW� LPSURYH�PXFK� RQ� WKH� HVWLPDWHV� DQG�� IXUWKHUPRUH�� WKDW
WKH�ODFN�RI�VXFK�D�FRQWURO�GRHV�QRW�LPSDLU�FRPSDULVRQV�RYHU�WLPH
WR�DQ\�VLJQLILFDQW�GHJUHH��7KDW�LV�FRPIRUWLQJ��+RZHYHU��WKH�UHVXOWV
IURP�WKH�WZLQV·�VWXG\�RI�5DDXP�DQG�$DE¡��������VXJJHVW�WKDW�WKH
2/6� HVWLPDWHV� DUH� XSZDUG� ELDVHG� DQG� WKDW� WKLV� ELDV� PD\� PDWWHU
VLJQLILFDQWO\��DW� OHDVW� IRU�PHQ��2EWDLQLQJ�FOHDU�FXW� UHVXOWV�ZLWK� UH�
VSHFW� WR� WKH�GLUHFWLRQ� DQG�PDJQLWXGH�RI� WKH� ELDV� LQ� WKH�PHDVXUH�
PHQW�RI�WKH�FDXVDO�HIIHFW�RI�HGXFDWLRQ�VWLOO�VHHPV�WR�EH�IDU�RII�LQWR
WKH�IXWXUH�

7KH� KXPDQ� FDSLWDO� OLWHUDWXUH� LV� GRPLQDWHG� E\� VXSSO\� VLGH� FRQ�
VLGHUDWLRQV�� 2I� FRXUVH�� WKH� GHPDQG� VLGH� LV� HTXDOO\� LPSRUWDQW�� ,W
PXVW�EH�WKH�FDVH�WKDW�PRUH�HGXFDWHG�ZRUNHUV�DUH�PRUH�SURGXFWLYH
LQ�SHUIRUPLQJ�FHUWDLQ�WDVNV�FRPSDUHG�WR�XQVNLOOHG�ZRUNHUV��RWKHU�
ZLVH� HPSOR\HUV� ZRXOG� QRW� KLUH� WKHP� DW� WKH� KLJKHU� SULFH�� 6WLOO�
VWXGLHV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�SURGXFWLYLW\�DQG�KXPDQ�FDSLWDO
DUH� LQ�KLJK�QHHG��'RHV�D� ORZ�SULYDWH� UHWXUQ� WR�HGXFDWLRQ� LQ�1RU�
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ZD\�LPSO\�WKDW�HGXFDWLRQ�DGGV� OHVV� WR�SURGXFWLYLW\� LQ�RXU�FRXQWU\
WKDQ� LQ� RWKHU� FRXQWULHV"�7KH� UHVXOWV� IURP�+ JHODQG� HW� DO�� ������
VHHP� WR� VXJJHVW� WKLV�� VLQFH� WKH\� ILQG� D� FORVH� FRUUHVSRQGHQFH� EH�
WZHHQ�UHODWLYH�SURGXFWLYLW\�DQG�UHODWLYH�SD\�LQ�1RUZD\�

5HFHQW�OLWHUDWXUH�RQ�SURGXFWLYLW\�DQG�JURZWK��RQ�WKH�RWKHU�KDQG�
VXJJHVWV� WKDW� HGXFDWLRQ�PD\�KDYH�SRVLWLYH� H[WHUQDO� HIIHFWV��ZKLFK
DUH� QRW� SLFNHG� XS� E\� WKH� HVWLPDWHG� SULYDWH� UHWXUQV� WR� HGXFDWLRQ�
)XUWKHU� VWXG\� RI� WKH� SURGXFWLYLW\� HIIHFWV� RI� HGXFDWLRQ� LV� FOHDUO\
ZDUUDQWHG�
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