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1 Introduction to the research

7KH�SXUSRVH�RI�WKLV�LQWURGXFWLRQ�LV�SDUWO\�WR�SURYLGH�DQ�LQWURGXF�
WRU\�DQG�IRUPDO�SUHVHQWDWLRQ�RI�WKH�VWXGLHV�UHYLHZHG�LQ�WKLV�SDSHU�
DQG�SDUWO\� WR�RXWOLQH� WKH� REMHFWLYH� RI� HDFK� VWXG\��7KH� VWXGLHV� UH�
YLHZHG�DUH��$VSOXQG�HW�DO�� �����D���$VSOXQG�HW�DO�� �����E���3HGHU�
VHQ� HW� DO�� �������� 6PLWK� DQG�:HVWHUJnUG�1LHOVHQ� �������� DQG�%LQ�
JOH\�DQG�:HVWHUJnUG�1LHOVHQ���������7KH�ILUVW�WZR�VWXGLHV�DUH�SDUW
RI� D� FURVV�FRXQWU\� FRPSDULVRQ�RI� WKH�1RUGLF� FRXQWULHV1�� ZKHUHDV
WKH�ODVW�WKUHH�VROHO\�DQDO\]H�WKH�'DQLVK�ODERXU�PDUNHW��7KH�XQLW�RI
REVHUYDWLRQ�IRU�DOO�VWXGLHV�LV�WKH�LQGLYLGXDO��DQG�WKH�WKHRUHWLFDO�DS�
SURDFKHV� DUH�� LQ� D� EURDG� VHQVH�� DOO� EDVHG� RQ� YDULRXV� DQG� DXJ�
PHQWHG� VSHFLILFDWLRQV� RI� WKH� VWDQGDUG� KXPDQ� FDSLWDO� HDUQLQJV
IXQFWLRQ�DV�SURSRVHG�E\�0LQFHU� �������2�+RZHYHU�� WKH�REMHFWLYHV
RI� WKH� VWXGLHV� GLIIHU� WR� VRPH� H[WHQW�� 7KXV�� ZKHUH� $VSOXQG� HW� DO�
�����D��IRFXV�RQ�WKH�ZDJH�GLVWULEXWLRQ��GXH�WR�H[SHULHQFH��HGXFD�
WLRQ�� RFFXSDWLRQ�� HWF��� DFURVV� LQGLYLGXDOV� LQ� JHQHUDO�� WKH� WDUJHW� RI
$VSOXQG� HW� DO�� �����E�� DORQJ�ZLWK� 6PLWK� DQG�:HVWHUJnUG�1LHOVHQ
������� LV� WKH� ZDJH� GLIIHUHQWLDOV� GXH� WR� JHQGHU� DORQH�� /LNHZLVH�
3HGHUVHQ� HW� DO�� ������� VSHFLILFDOO\� IRFXV� RQ�ZDJH� GLIIHUHQWLDOV� EH�
WZHHQ� LQGLYLGXDOV� HPSOR\HG� LQ� WKH�SULYDWH� DQG�SXEOLF� VHFWRUV�� )L�
QDOO\��WKH�REMHFWLYH�RI�%LQJOH\�DQG�:HVWHUJnUG�1LHOVHQ��������LV�WR
HVWLPDWH� WKH� VL]H� RI� GHPDQG� LQGXFHG� ILUP� ZDJH� GHWHUPLQDQWV�
ZKLOH�DFFRXQWLQJ�IRU�LQGLYLGXDO�ZRUNHU�VXSSO\�ZDJH�GHWHUPLQDQWV�
3ULPDULO\�GXH�WR�WKH�IDFW�WKDW�WKH�UHVXOWV�REWDLQHG�LQ�$VSOXQG�HW�DO�
�����D��� $VSOXQG� HW� DO�� �����E��� DQG� %LQJOH\� DQG� :HVWHUJnUG�
1LHOVHQ��������DUH�EDVHG�RQ� WKH�PRVW� UHFHQW�GDWD�� WKHUH� LV� UHDVRQ
WR�SXW�HPSKDVLV�RQ�WKH�HPSLULFDO�ILQGLQJV�RI�WKHVH�WKUHH�VWXGLHV�

2 Data

7DEOH���SURYLGHV�D�VXUYH\�RI�WKH�GDWD�VHWV�XVHG�LQ�WKH�ILYH�VWXGLHV�
&RPPRQ�WR�WKH�VWXGLHV�LV�SDUWO\�WKDW�WKH�HVWLPDWLRQV�DUH�EDVHG�RQ

������������������������������������������������
1

7KH 1RUGLF /DERXU 0DUNHWV LQ WKH �����V� HGLWHG E\ (� :DGHQVM| �������

2
OQ:  β� � β�⋅6 � β�⋅(;3 � β�⋅(;3� � ε� 7KH VSHFLILF GHILQLWLRQV RI WKH
ZDJH YDULDEOH �:�� WKH VFKRROLQJ YDULDEOH �6�� DQG WKH H[SHULHQFH YDULDEOH

�(;3� HPHUJH IURP 6HFWLRQ ��



Denmark 31

GDWD�GUDZQ�IURP�DGPLQLVWUDWLYH�UHJLVWHUV��ZKLFK�HQVXUHV�D�KLJK�GH�
JUHH� RI� DFFXUDF\� DQG� UHOLDELOLW\��� DQG� SDUWO\� WKDW� WKH� VDPSOHV� DUH
UHODWLYHO\� ODUJH�� )RXU� RXW� RI� WKH� ILYH� VWXGLHV� DUH� EDVHG�RQ�'/'%
�'DQLVK�/RQJLWXGLQDO�'DWD%DVH���ZKLFK�LV�D�UHSUHVHQWDWLYH����VDPSOH
RI� WKH�SRSXODWLRQ�� L�H��RI� LQGLYLGXDOV� DJHG����²����3�7KH� VWXG\�E\
%LQJOH\� DQG� :HVWHUJnUG�1LHOVHQ� ������� LV�� KRZHYHU�� EDVHG� RQ� D
VDPSOH� RI� ,'$� �,QWHJUDWHG� 'DWD%DVH� IRU� /DERXU� 0DUNHW� 5HVHDUFK��
ZKLFK� FRQWDLQV� LQIRUPDWLRQ� RQ� DOO� SULYDWH� VHFWRU� HVWDEOLVKPHQWV
�DSS�����������DQG�WKH�HQWLUH�SRSXODWLRQ�RI�LQGLYLGXDOV�LQ�'HQPDUN
�DSS������PLOOLRQ��

7DEOH��� 'DWD�VHWV�XVHG

678'< '$7$

$VSOXQG HW DO� �����D� '/'% �'DQLVK /RQJLWXGLQDO 'DWD%DVH�� 5HSUHVHQWD�

WLYH �� VDPSOH RI WKH SRSXODWLRQ LQ WKH DJH JURXS

����� FRYHULQJ WKH \HDUV ���� WR ���� �DURXQG

������ ² ������ REVHUYDWLRQV HDFK \HDU�� $OO LQIRU�

PDWLRQ LV GUDZQ IURP DGPLQLVWUDWLYH UHJLVWHUV DQG LV

SURYLGHG E\ 6WDWLVWLFV 'HQPDUN� ,Q WKLV VSHFLILF

VWXG\� HVWLPDWLRQV DUH EDVHG RQ WKH ���� REVHUYD�

WLRQV RI LQGLYLGXDOV LQ WKH DJH JURXS ����� �DURXQG

������ REVHUYDWLRQV��

$VSOXQG HW DO� �����E� $V LQ $VSOXQG HW DO� �����D��

6PLWK DQG :HVWHUJnUG�

1LHOVHQ ������

6XE�VDPSOH RI '/'% �VHH DERYH�� &RQVLVWV RI �����

LQGLYLGXDOV REVHUYHG� RQ DYHUDJH� RYHU ���� \HDUV�

3HGHUVHQ� 6FKPLGW�6¡UHQVHQ�

6PLWK� DQG :HVWHUJnUG�

1LHOVHQ ������

6XE�VDPSOH RI '/'% �VH DERYH�� &RQVLVWV RI �����

LQGLYLGXDOV REVHUYHG� RQ DYHUDJH� RYHU ���� \HDUV�

%LQJOH\ DQG :HVWHUJnUG�

1LHOVHQ ������

,'$ �,QWHJUDWHG 'DWD%DVH IRU /DERXU 0DUNHW 5HVHDUFK��

&UHDWHG E\ 6WDWLVWLFV 'HQPDUN� ,'$ FRQWDLQV LQIRUPD�

WLRQ RQ ODERXU PDUNHW FRQGLWLRQV IRU WKH WRWDO SRSXOD�

WLRQ RI LQGLYLGXDOV DQG HVWDEOLVKPHQWV LQ 'HQPDUN RYHU

WKH \HDUV ���������� 7KH LQIRUPDWLRQ RULJLQDWHV IURP

YDULRXV DGPLQLVWUDWLYH UHJLVWHUV DQG LV PHUJHG E\ 6WDWLV�

WLFV 'HQPDUN� $ UHSUHVHQWDWLYH VXE�VDPSOH FRQWDLQLQJ

LQIRUPDWLRQ RQ ����� SULYDWH VHFWRU ILUPV DQG DOO RI

WKHLU HPSOR\HHV RYHU �� \HDUV LV XVHG LQ WKLV VSHFLILF

VWXG\�

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

3
7RGD\� '/'% LV RIILFLDOO\ FDOOHG //05 �/RQJLWXGLQDO /DERXU 0DUNHW 5HJLVWHU��
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3 Variables

$FFRUGLQJ� WR� 7DEOH� ��� ZKLFK� VXPPDUL]HV� WKH� YDULDEOHV� LQFOXGHG�
ERWK�KXPDQ�FDSLWDO�YDULDEOHV�DV�ZHOO�DV�VHYHUDO�RWKHU�YDULDEOHV� �LQ
RUGHU� WR� FRQWURO� IRU� JHRJUDSKLFDO� IDFWRUV�� ILUP� VSHFLILF� IDFWRUV�
ZRUNHU�VSHFLILF�IDFWRUV��HWF���DUH�XVHG�LQ�WKH�HVWLPDWLRQV�RI�WKH�ILYH
VWXGLHV�UHYLHZHG��$V�RSSRVHG�WR�PRVW�KXPDQ�FDSLWDO� VWXGLHV�FRQ�
GXFWHG� LQ�RWKHU� FRXQWULHV�� WKH�YDULDEOHV�$JH� DQG�/RJ�ZRUNLQJ�KRXUV
DUH� QRW� LQFOXGHG� LQ� DQ\� HVWLPDWLRQV� RI� WKH�ZDJH� IXQFWLRQ��$JH� LV
QRW�LQFOXGHG�GXH�WR�WKH�DFFHVV�RI�UDWKHU�DFFXUDWH�ZRUN�H[SHULHQFH
GDWD� SURYLGHG� LQ� WKH� UHJLVWHUV� RI� WKH� VXSSOHPHQWDU\� SHQVLRQ� V\V�
WHP� �$73��� DQG� /RJ� ZRUNLQJ� KRXUV� LV� QRW� D� UHOHYDQW� H[SODQDWRU\
YDULDEOH��VLQFH�:DJH��KRXUO\��LV�FDOFXODWHG�GLUHFWO\�IURP�WKH�DQQXDO
ZDJH�DQG�WKH�DPRXQW�RI�KRXUV�ZRUNHG�LQ�D�\HDU��DOVR�SURYLGHG�LQ
WKH� UHJLVWHUV� RI�$73��� ,Q� DGGLWLRQ�� LW� VKRXOG� EH� VWUHVVHG� WKDW� WKH
GHSHQGHQW� YDULDEOH� LQ� DOO� VWXGLHV� LV�/RJ� �JURVV�� KRXUO\� ZDJH�� L�H�� WKH
KRXUO\�ZDJH�UDWH�EHIRUH�WD[HV��'XH�WR�WKH�UHODWLYHO\�VPDOO�VL]H�RI�WKH
'DQLVK�ODERXU�PDUNHW��D�GXPP\�IRU�3URYLQFH��ZKLFK�WDNHV�WKH�YDOXH
RI���ZKHQ�WKH�ZDJH�HDUQHU� OLYHV�RXWVLGH� WKH�*UHDWHU�&RSHQKDJHQ
DUHD��LV�UHSODFLQJ�WKH�YDULDEOH�5HJLRQ��7KH�2FFXSDWLRQ�YDULDEOH�GLVWLQ�
JXLVKHV� EHWZHHQ�6DODULHG� HPSOR\HHV� �XSSHU�� LQWHUPHGLDWH�� DQG� DVVLV�
WDQW��� 6NLOOHG� ZRUNHUV�� 8QVNLOOHG� ZRUNHUV�� DQG� 2WKHU� ZRUNHUV�� 7KH
VFKRROLQJ�YDULDEOH�LV�JHQHUDOO\�PHDVXUHG�E\�WKH�OHQJWK��LQ�\HDUV��RI
WKH�KLJKHVW� DWWDLQHG� YRFDWLRQDO� WUDLQLQJ� DQG� IRUPDO� HGXFDWLRQ�EH�
\RQG� EDVLF� VFKRRO� ��� \HDUV��� EXW�$VSOXQG� HW� DO�� �����D�� DOVR� HVWL�
PDWH�WKH�ZDJH�IXQFWLRQ�XVLQJ�OHYHOV�RI�HGXFDWLRQ�4

$V�LQGLFDWHG�DERYH��WKH�DFFHVV�WR�UHODWLYHO\�DFFXUDWH�UHJLVWHU�GDWD
KDV�DOORZHG� WKH�XVH�RI�$FWXDO� H[SHULHQFH� DW� WKH� H[SHQVH�RI�3RWHQWLDO
H[SHULHQFH���0LQFHU�H[SHULHQFH��$JH�²�6�²�VFKRRO�VWDUWLQJ�DJH���&RQVH�
TXHQWO\��DOO�HVWLPDWLRQV�DUH�EDVHG�RQ�$FWXDO�H[SHULHQFH��)LQDOO\��WKUHH
RXW� RI� ILYH� VWXGLHV� LQFOXGH� YDULDEOHV� WR� FRUUHFW� IRU� VHOHFWLRQ� ELDV
�VHH�QRWHV� LQ�7DEOH�����7KH�PHWKRG�XVHG� LV�+HFNPDQ·V�FRUUHFWLRQ
�+HFNPDQ��������

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

4
7KLV DSSURDFK FDQ EH XVHG WR HYDOXDWH ZKHWKHU WKH UHODWLRQVKLS EHWZHHQ

\HDUV RI VFKRROLQJ DQG ORJ ZDJH LV LQ IDFW OLQHDU �DV LQ WKH 0LQFHU DSSURDFK��
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7DEOH���� $SSOLHG� UHVHDUFK� RQ� UHWXUQ� WR� HGXFDWLRQ� LQ
'HQPDUN��9DULDEOHV�LQFOXGHGD

$VSOXQG

HW DO�

�����D�E

$VSOXQG

HW DO�

�����E�E

6PLWK DQG

:HVWHUJnUG�

1LHOVHQ

������

3HGHUVHQ

HW DO�

������

%LQJOH\ DQG

:HVWHUJnUG�

1LHOVHQ

������

(GXFDWLRQ �\HDUV� [ [ [ [ [

(GXFDWLRQ �OHYHO� [ � � � �

([SHULHQFHK [ [ [ [ [

([SHULHQFH

VTXDUHG

[ [ [ [ [

7HQXUH�VHQLRULW\ [ � � � [J

2FFXSDWLRQF [ [ [ [ �

6HFWRU �SXEOLF�

SULYDWH�

[ [ [ [ �

)LUP VL]H � � � � [

5HJLRQ � [ [ [ [

6HFWRU �LQGXVWU\� � [ [ � [

2WKHU � [ [ [ [

6HOHFW� ELDV FRUUHF� � [G [H [I �

1RWHV� D 1RW QHFHVVDULO\ LQ WKH VDPH HVWLPDWLRQ DW WKH VDPH WLPH� $OO HVWLPD�

WLRQV XVH JURVV KRXUO\ ZDJH�
E 3DUW RI D 1RUGLF FURVV�FRXQWU\ FRPSDULVRQ �7KH 1RUGLF /DERXU

0DUNHWV LQ WKH �����V� (GLWHG E\ (� :DGHQVM|� ������
F 2FFXSDWLRQ �8SSHU OHYHO VDO� HPS�� ,QWHUPHGLDWH VDO� HPS�� $VVLVWDQW

VDO� HPS�� 6NLOOHG ZRUNHUV� 8QVNLOOHG ZRUNHUV� DQG 2WKHU��
G &RUUHFWLRQ GXH WR WKH H[FOXVLRQ RI QRQ�SDUWLFLSDQWV LQ WKH ODERXU

PDUNHW�
H &RUUHFWLRQ IRU FHQVRULQJ GXH WR FRQILGHQWLDOLW\ UHJDUGLQJ ZDJHV

KLJKHU WKDQ '.. ������� ������������ '.. ������� ������������
I &RUUHFWLRQ GXH WR LQGLYLGXDOV ZKR ZRUN OHVV WKDQ IXOO WLPH DQG FRU�

UHFWLRQ IRU FHQVRULQJ GXH WR FRQILGHQWLDOLW\ UHJDUGLQJ ZDJHV KLJKHU

WKDQ '.. ������� �RQO\ �����������
J 1HZFRPHUV �7HQXUH SUR[\��
K 0HDVXUHG�DFWXDO H[SHULHQFH�

4 Estimation techniques and central re-
sults

(YHQ�WKRXJK�DOO�VWXGLHV�DUH��PRUH�RU�OHVV��EDVHG�RQ�VWDQGDUG�2/6
HVWLPDWLRQV�� WKHUH�DUH�D� IHZ�H[FHSWLRQV�GHSHQGLQJ�RQ� WKH� VSHFLILF
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DLP� RI� HDFK� VWXG\�5� 7KH� LQWHQWLRQ� RI� WKLV� VXEVHFWLRQ� LV� WR� EULHIO\
GHVFULEH� WKH�HVWLPDWLRQ� WHFKQLTXHV�XVHG� LQ� WKH� VWXGLHV�� DQG� WR� UH�
SRUW� WKH� FHQWUDO� UHVXOWV� �VXPPDUL]HG� LQ� 7DEOHV� ��� ��� ��� ��� DQG� ��
DORQJ� ZLWK� FRPPHQWV� RQ� WKH� PRVW� VWULNLQJ� VLPLODULWLHV� DQG� GLV�
VLPLODULWLHV�� )LUVW� DQG� IRUHPRVW��ZH� IRFXV� RQ� WKH� ´FRUH� YDULDEOHVµ
RI� WKH� 6WDQGDUG�0LQFHU� VSHFLILFDWLRQ�� L�H��6FKRROLQJ� �\HDUV���([SHUL�
HQFH�� DQG� ([SHULHQFH� VTXDUHG�� ,Q� DGGLWLRQ� WR� WKHVH� FRUH� YDULDEOHV�
VRPH�FRPPHQWV�ZLOO�EH�DWWDFKHG�WR�WKH�HPSLULFDO�ILQGLQJV�LQ�WHUPV
RI�UHWXUQV�WR�/HYHOV�RI�HGXFDWLRQ�DQG�DGGLWLRQ�RI�YDULDEOHV�WR�FRQWURO
IRU�ILUP�DQG�ZRUNHU�VSHFLILF�IDFWRUV�������

4.1 Returns to education (years) and experience

7KH� RYHUDOO� �UHVWULFWHG�� ����� FURVV�VHFWLRQ� 2/6� HVWLPDWHV� RI� UH�
WXUQV� WR� HGXFDWLRQ� DQG� H[SHULHQFH� LQ� $VSOXQG� HW� DO�� �����D�� DUH
������ DQG� ������� UHVSHFWLYHO\� �7DEOHV� �� DQG� ���� DQG� WKH� UHWXUQ� WR
H[SHULHQFH� LV� FOHDUO\� EHOO�VKDSHG� �7DEOH� ���� L�H�� WKH� FRHIILFLHQW� RI
H[SHULHQFH� VTXDUHG� LV� QHJDWLYH� ������������ +RZHYHU�� IRU� HDVH� RI
H[SRVLWLRQ� ZH� KDYH� FKRVHQ� RQO\� WR� UHSRUW� WKH� OLQHDU� H[SHULHQFH
WHUP�� L�H�� WKH�UHWXUQ� WR�DQ� LQGLYLGXDO� DW� WKH� WLPH�RI�HQWU\� LQWR� WKH
ODERXU� PDUNHW�� 7KH� VTXDUHG� H[SHULHQFH� WHUP� RI� HDFK� HVWLPDWLRQ
DSSHDUV�IURP�7DEOH���6�$Q�2/6�HVWLPDWLRQ�UXQ�VHSDUDWHO\�IRU�PHQ
DQG�ZRPHQ��XQUHVWULFWHG��OHDGV�WR�UDWKHU�GLIIHUHQW�HVWLPDWHV��ERWK
LQ� WHUPV�RI� UHWXUQV� WR�HGXFDWLRQ�DQG�UHWXUQV� WR�H[SHULHQFH��7KXV�
WKH� UHWXUQV� WR� HGXFDWLRQ� DQG� H[SHULHQFH� IRU� PHQ� DUH� ������ DQG
�������UHVSHFWLYHO\��ZKHUHDV�WKH�VDPH�FRHIILFLHQWV�IRU�ZRPHQ�DUH������

������������������������������������������������
5

,Q RUGHU WR DYRLG DQ\ OLNHO\ FRUUHODWLRQ EHWZHHQ VFKRROLQJ DQG WKH XQREVHUYHG

HIIHFWV IURP DELOLW\ DQG PRWLYDWLRQ� 3HGHUVHQ HW DO� ������ RQO\ UHSRUW UHWXUQV WR

VFKRROLQJ EDVHG RQ LQVWUXPHQWDO YDULDEOH HVWLPDWLRQ� 1RWH WKDW ZKHQ XVLQJ 2/6�

LW LV LPSOLFLWO\ DVVXPHG WKDW WKH HUURU WHUP �ε� RI WKH UHJUHVVLRQ HTXDWLRQ �VHH
IRRWQRWH �� LV LQGHSHQGHQW DQG QRUPDOO\ GLVWULEXWHG ZLWK IL[HG YDULDQFH σ��

6
'XH WR WKH ORJ VSHFLILFDWLRQ� WKH FRHIILFLHQWV �ZKHQ PXOWLSOLHG E\ ���� DS�

SUR[LPDWHO\ HTXDO WKH SHUFHQWDJH UHWXUQV� 7KXV� ����H�FRHIILFLHQW� � ��  SHU�

FHQWDJH UHWXUQ� )XUWKHUPRUH� WKH FRUUHFW FDOFXODWLRQ RI UHWXUQV WR H[SHUL�

HQFH LV WDNLQJ WKH VTXDUHG WHUP LQWR DFFRXQW� 7KXV� WKH PDUJLQDO UHWXUQ WR

H[SHULHQFH IRU D SHUVRQ ZLWK �� \HDUV RI H[SHULHQFH �(;3 ��� LQ $VSOXQG

HW DO� �����D� LV ����� ² ��������(;3  ������ FRUUHVSRQGLQJ WR D SHU�

FHQWDJH UHWXUQ RI ����H��������  ������ &RQVHTXHQWO\� 7DEOH � JLYHV WKH HV�

WLPDWHG UHWXUQ WR H[SHULHQFH IRU D SHUVRQ ZLWK QR H[SHULHQFH �(;3 ��� L�H�

WKH VTXDUHG WHUP KDV QRW EHHQ WDNHQ LQWR DFFRXQW�
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7DEOH���� :DJH�HTXDWLRQV��5HWXUQV�WR�HGXFDWLRQ��\HDUV�

&RHIILFLHQWE

678'< <($5 6(&725 )HPDOH 0DOH $OO

$VSOXQG� %DUWK� /H *UDQG�

0DVWHNDDVD� :HVWHUJnUG�

1LHOVHQ ������

���� 3XEOLF 	 SULYDWH

3XEOLF

3ULYDWH

������

������

������

������

������

������

������

�

�

$VSOXQG� %DUWK� 6PLWK�

:DGHQVM| ������F

���� 3XEOLF 	 SULYDWH ������ ������ �

6PLWK DQG :HVWHUJnUG�

1LHOVHQ ������

�����

����

3XEOLF 	 SULYDWH � � ������

3HGHUVHQ� 6FKPLGW�

6¡UHQVHQ� 6PLWK�

:HVWHUJnUG�1LHOVHQ

������D

�����

����

3XEOLF

3ULYDWH

������

>�������@

������

������

�

�

%LQJOH\ DQG :HVWHUJnUG�

1LHOVHQ ������F

�����

����

3ULYDWH ������ ������ �

1RWHV� 7KH QXPEHUV LQ EUDFNHWV DUH QRW VLJQLILFDQW DW DQ\ UHDVRQDEOH OHYHO�

D ,QVWUXPHQWDO YDULDEOH �,9� HVWLPDWHV� E 6HH IRRWQRWH �� F (VWLPDWHG UH�

WXUQV IURP D PRGHO ZKLFK LQFOXGHV VHYHUDO FRQWURO YDULDEOHV�

7DEOH��� :DJH�HTXDWLRQV��([SHULHQFH��\HDUV�

&RHIILFLHQWD

678'< <($5 6(&725�

2&&83$7,21 )HPDOH 0DOH $OO

$VSOXQG� %DUWK� /H *UDQG�

0DVWHNDDVD� :HVWHUJnUG�

1LHOVHQ ������

���� 3XEOLF 	 SULYDWH

3XEOLF

3ULYDWH

������

������

������

������

������

������

������

�

�

$VSOXQG� %DUWK� 6PLWK�

:DGHQVM| ������

���� 3XEOLF 	 SULYDWH ������ ������ �

6PLWK DQG :HVWHUJnUG�

1LHOVHQ ������

�����

����

6DODULHG HPSOR\HH

6NLOOHG

8QVNLOOHG

������

>������@

�������

������

������

>������@

�

�

�

3HGHUVHQ� 6FKPLGW�

6¡UHQVHQ� 6PLWK� :HVWHU�

JnUG�1LHOVHQ ������

�����

����

3XEOLF

3ULYDWH

������

>������@

������

������

�

�

%LQJOH\ DQG :HVWHUJnUG�

1LHOVHQ ������
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3ULYDWH ������ ������ �

1RWHV� 7KH QXPEHUV LQ EUDFNHWV DUH QRW VLJQLILFDQW DW DQ\ UHDVRQDEOH OHYHO�
D ,QVWUXPHQWDO YDULDEOH �,9� HVWLPDWHV�
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DQG� ������� UHVSHFWLYHO\�� 7KLV� DSSDUHQW� GLVFULPLQDWLRQ� UHJDUGLQJ
UHWXUQV�WR�KXPDQ�FDSLWDO� LV��DV�PHQWLRQHG� LQ�WKH� LQWURGXFWLRQ�� WKH
PDLQ� FRQFHUQ�RI�$VSOXQG� HW� DO�� �����E���ZKHUH� WKH� FRQFOXVLRQ� LV
WKH� VDPH��7KH� HVWLPDWHG� UHWXUQV� WR� HGXFDWLRQ� DQG� H[SHULHQFH� IRU
PHQ� DUH� ������ DQG� ������ UHVSHFWLYHO\�� DQG� IRU� ZRPHQ� ������ DQG
�������UHVSHFWLYHO\��2/6�HVWLPDWLRQV�IRU�������

7KH�JHQGHU� VSHFLILF� UHWXUQV� WR�KXPDQ�FDSLWDO�YDULDEOHV�KDYH�EHHQ
DQDO\]HG� LQ� 6PLWK� DQG�:HVWHUJnUG�1LHOVHQ� ������� DV� ZHOO�� 6PLWK
DQG�:HVWHUJnUG�1LHOVHQ��������GR�QRW�HVWLPDWH�RYHUDOO�UHWXUQV�IRU
PDOHV�DQG�IHPDOHV�RQ�DYHUDJH��EXW�FKRRVH� WR�HVWLPDWH�RFFXSDWLRQ
VSHFLILF�UHWXUQV��SRROHG�FURVV�VHFWLRQ�2/6�DQG�IL[HG�HIIHFWV�PRG�
HOV���DQG�WKH�UHVXOWV�DUH�UDWKHU�VWULNLQJ�DV�FRQFHUQV�UHWXUQV�WR�H[SH�
ULHQFH� �7DEOH� ����7KXV�� WKH� UHWXUQ� WR� H[SHULHQFH� LV� JHQHUDOO\� �DQG
VLJQLILFDQWO\�� ORZHU� WKDQ� WKH� HTXLYDOHQW� HVWLPDWHV� RI� WKH� RWKHU
VWXGLHV��7KLV� LV�FOHDUO\� LOOXVWUDWHG�E\�WKH�H[WUHPH�FDVH�RI�XQVNLOOHG
IHPDOH� ZRUNHUV� ZKRVH� UHWXUQ� WR� H[SHULHQFH� LV� VLJQLILFDQWO\� QHJD�
WLYH�

,Q� RUGHU� WR� VSHFLILFDOO\� LQYHVWLJDWH� WKH� ZDJH� GLIIHUHQWLDO� EHWZHHQ
LQGLYLGXDOV�LQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV��3HGHUVHQ�HW�DO��������
HVWLPDWH�JHQGHU�DQG�VHFWRU�VSHFLILF�ZDJH�IXQFWLRQV��SRROHG�FURVV�
VHFWLRQ�2/6� DQG� ,9��� 7KH� UHWXUQ� WR� HGXFDWLRQ� �,9� HVWLPDWHV�� LQ
WKH� SXEOLF� VHFWRU� LV� DURXQG� ����� IRU� PHQ� DQG� ������ IRU� ZRPHQ�
ZKLFK� LV�PRUH� RU� OHVV� LQ� DFFRUGDQFH�ZLWK� WKH� UHVXOWV� REWDLQHG� LQ
RWKHU�VWXGLHV��+RZHYHU��DFFRUGLQJ�WR�7DEOH����WKH�HVWLPDWH��,9��RI
WKH�IHPDOH�UHWXUQ�WR�HGXFDWLRQ�LQ�WKH�SULYDWH�VHFWRU�LV����������IRU
PHQ��� ZKLFK� LV� TXLWH� UHPDUNDEOH�� /LNHZLVH�� WKH� UHWXUQ� WR� H[SHUL�
HQFH� LQ� 3HGHUVHQ� HW� DO�� ������� LV� UHPDUNDEO\� ORZ�� UDQJLQJ� IURP
������WR��������7DEOH����

7KH� HVWLPDWHG� UHWXUQV� WR� ERWK� HGXFDWLRQ� DQG� H[SHULHQFH� �SRROHG
FURVV�VHFWLRQ� 2/6� 	� */6�� HUURU�FRPSRQHQW� PRGHO�� LQ� %LQJOH\
DQG�:HVWHUJnUG�1LHOVHQ� ������� DOVR� LQGLFDWH� VRPH� GHJUHH� RI� GLV�
FULPLQDWLRQ��EXW�QRW�HTXLYDOHQWO\� VWULNLQJ��7KH� HVWLPDWHG�PDOH� UH�
WXUQV� WR� HGXFDWLRQ� DQG� H[SHULHQFH� DUH� ������ DQG� ������� UHVSHF�
WLYHO\� DQG� IRU� IHPDOHV� ������ DQG� ������� UHVSHFWLYHO\� �2/6� HVWL�
PDWHV��� &RQWUROOLQJ� IRU� ZRUNSODFH� DQG� ZRUNHU� QRQ�REVHUYDEOHV
�*/6��HUURU�FRPSRQHQW�HVWLPDWHV��GRHV�QRW� VLJQLILFDQWO\� DOWHU� WKH
2/6�HVWLPDWHG�KXPDQ�FDSLWDO�FRHIILFLHQWV��LQGLFDWLQJ�WKDW�WKH�VSH�
FLILF� FKRLFH� RI� HVWLPDWLRQ� WHFKQLTXH� LV� QRW� FULWLFDO� WR� WKH� EDVLF
ILQGLQJV�FRQFHUQLQJ�UHWXUQV�WR�HGXFDWLRQ�DQG�H[SHULHQFH�
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7DEOH���� :DJH�HTXDWLRQV��([SHULHQFH���\HDUV�

&RHIILFLHQW
678'< <($5 6(&725�

2&&83$7,21 )HPDOH 0DOH $OO

$VSOXQG� %DUWK� /H

*UDQG� 0DVWHNDDVD�

:HVWHUJnUG�1LHOVHQ
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6PLWK DQG :HVWHUJnUG�
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�����

����
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%LQJOH\ DQG :HVWHU�

JnUG�1LHOVHQ ������

�����

����

3ULYDWH �������� �������� �

1RWH� 7KH QXPEHUV LQ EUDFNHWV DUH QRW VLJQLILFDQW DW DQ\ UHDVRQDEOH OHYHO�

4.2 Returns to levels of education and addition of
other variables

$V�RXWOLQHG� LQ�7DEOH���� D� YDULHW\�RI� YDULDEOHV�KDYH�EHHQ�XVHG� LQ� WKH
HVWLPDWLRQ�RI� WKH�KXPDQ�FDSLWDO�ZDJH� IXQFWLRQ��EXW� LW� LV�EH\RQG� WKH
VFRSH�RI�WKLV�SDSHU�WR�FRPPHQW�RQ�DOO�RI�WKHP��,QVWHDG�� IRXU� WRSLFV
KDYH�EHHQ�SLFNHG�IRU�D�EULHI�HODERUDWLRQ��QDPHO\�HVWLPDWLRQ�EDVHG�RQ
/HYHOV�RI�HGXFDWLRQ����������FRQWUROV�IRU�3URYLQFH����������UHWXUQV�WR�7HQXUH
���������DQG�FRQWUROV�IRU�2FFXSDWLRQ�DQG�3XEOLF�VHFWRU�HPSOR\PHQW���������

4.2.1 Levels of education 7

$FFRUGLQJ� WR� 7DEOH� �� DQG� 7DEOH� ��� $VSOXQG� HW� DO�� �����D�� LV� WKH
RQO\�VWXG\�WKDW�UHSRUWV�UHWXUQV�WR�/HYHOV�RI�HGXFDWLRQ��7KH�IRXU�FDWH�

������������������������������������������������
7

7KH VFKRROLQJ YDULDEOH LQ WKH UHJUHVVLRQ HTXDWLRQ �VHH IRRWQRWH �� LV UH�

SODFHG E\ D GXPP\ IRU HDFK HGXFDWLRQDO OHYHO �N LQ WRWDO� PLQXV �� 7KXV�

OQ:  β� � β M ⋅ 'XPP\M � ε� ZKHUH M  ������N��� 7KH RPLWWHG GXPP\ �ZKLFK
FDQ EH FKRVHQ DUELWUDULO\� LV UHSUHVHQWHG E\ WKH JHQHUDO LQWHUFHSW WHUP RI WKH

UHJUHVVLRQ HTXDWLRQ �HTXLYDOHQW WR LQFOXGLQJ GXPPLHV IRU DOO HGXFDWLRQDO

OHYHOV DQG WKHQ UXQ WKH UHJUHVVLRQ ZLWKRXW D JHQHUDO LQWHUFHSW WHUP��
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7DEOH���� :DJH� HTXDWLRQV��'XPP\� YDULDEOHV� IRU� HGXFD�
WLRQDO�OHYHO��EDVLF�VFKRRO�RPLWWHG�

&RHIILFLHQWD

678'< <($5 /(9(/ )HPDOH 0DOH $OO

$VSOXQG� %DUWK�

/H *UDQG� 0DVWHNDDVD�

:HVWHUJnUG�1LHOVHQ

������

���� 9RFDWLRQDO

6KRUW QRQ XQL

%DFKHORU

*UDGXDWH

������

������
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������

1RWH� D 'XH WR WKH ORJ VSHFLILFDWLRQ� WKH GXPP\ FRHIILFLHQWV �PXOWLSOLHG E\

���� DUH DSSUR[LPDWHO\ HTXDO WR WKH KRXUO\ ZDJH UDWH ��SUHPLXPV �UH�

IHUUHG WR DV UHWXUQV� RI HDFK HGXFDWLRQDO OHYHO FRPSDUHG WR D EDVLF

VFKRRO HGXFDWLRQ �WKH RPLWWHG GXPP\�� 3URRI� OQ�Z�  β� � β M⋅GXPP\
⇒ β M  ∆�OQZ�  OQ���∆Z�Z�  OQ���J� ≅ J� ZKHUH J  UDWH RI FKDQJH�

5HJDUGLQJ IHPDOH EDFKHORUV IRU H[DPSOH� WKH UHDO ��SUHPLXP LV WKXV

H���������  ���� ��

)LJXUH��� 5HWXUQV� WR� OHYHOV�RI�HGXFDWLRQ� �SUHPLXP�FRP�
SDUHG�WR�EDVLF�VFKRRO� ���\HDUV�

0

0,1

0,2

0,3

0,4

0,5

0 1 2 3 4 5 6 7 8 9

Educational level (related to years of schooling beyond basic school)

P
re

m
iu

m

Women

Men

3 years = Vocational
5 years = Short non-univ
7 years = Bachelor
9 years = Graduate

1RWH� ([DFW QXPEHUV DUH RXWOLQHG LQ 7DEOH � DERYH� 7KH SHUFHQWDJH SUHPLXP

HTXDOV ����H�SUHPLXP� ² ���

JRULHV�GXPPLHV� �EDVLF� VFKRRO� RPLWWHG�� DUH�� KRZHYHU�� FORVHO\� UHODWHG
WR�\HDUV�RI�HGXFDWLRQ��EH\RQG�EDVLF�VFKRRO����\HDUV���7KXV��9RFDWLRQDO� 
��\HDUV��6KRUW�QRQ��XQL�� ���\HDUV��%DFKHORU� ���\HDUV��DQG�*UDGXDWH� ��
\HDUV��:KHQ�ORRNLQJ�DW�7DEOH���DQG�)LJXUH����D�JUDSKLFDO�SUHVHQWDWLRQ
RI�WKH�UHWXUQV�LQ�7DEOH�����LW�LV�REYLRXV�WKDW�UHWXUQV�DUH�D�SRVLWLYH�DQG
FRQYH[�IXQFWLRQ�RI�HGXFDWLRQ� �\HDUV�	� OHYHO���7KH�FRQYH[LW\� LPSOLHV
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WKDW�WKH�LQFHQWLYH�WR�PRYH�IURP�RQH�HGXFDWLRQDO�OHYHO�WR�D�KLJKHU�RQH
LV�SUHVHQW�DW�DOO� OHYHOV��DQG� WKDW� WKH� OLQHDU� UHODWLRQVKLS�RI� WKH�KXPDQ
FDSLWDO�PRGHO�PLJKW�EH� LQDSSURSULDWH��)XUWKHUPRUH�� LW� HPHUJHV� IURP
)LJXUH���WKDW�PDOH�UHWXUQV�H[FHHG�IHPDOH�UHWXUQV�IRU�HDFK�HGXFDWLRQDO
OHYHO�²�PRVW�VLJQLILFDQWO\�DW�WKH�OHYHO�%DFKHORUV����\HDUV��

4.2.2 Province

([FHSW�IRU�$VSOXQG�HW�DO�������D���DOO�WKH�UHYLHZHG�VWXGLHV�LQFOXGH
D�GXPP\�IRU�3URYLQFH� ��� LI� WKH� LQGLYLGXDO� OLYHV�RXWVLGH� WKH� DUHD�RI
*UHDWHU�&RSHQKDJHQ���DQG�WKH�ILQGLQJV�DUH�UDWKHU�VLPLODU��L�H���LQ�DOO
HVWLPDWLRQV��DFURVV�WLPH�DQG�VWXG\��WKH�DYHUDJH�GLVDGYDQWDJH��GLV�
FRXQW��RI� OLYLQJ� LQ�WKH�SURYLQFH� LQ� WHUPV�RI�ZDJHV� LV�EHWZHHQ���
DQG�����GHSHQGLQJ�RQ�JHQGHU�

4.2.3 Tenure

7KRXJK�%LQJOH\�DQG�:HVWHUJnUG�1LHOVHQ��������XVH�WKH�YDULDEOH�1HZ�
FRPHUV�DV�D�SUR[\��$VSOXQG�HW�DO�������D��LV�WKH�RQO\�VWXG\�LQ�ZKLFK�WKH
ZDJH�HIIHFW�RI�7HQXUH�KDV�EHHQ�DQDO\]HG� WKRURXJKO\��7KH�UHWXUQV�DUH
RXWOLQHG� LQ� 7DEOH� ��8� 2QH� PDLQ� FRQFOXVLRQ� KDV� EHHQ� GUDZQ� E\
$VSOXQG�HW�DO�� �����D���7KH�UHWXUQ�WR�7HQXUH� LV�JHQHUDOO\� ODUJHU� LQ�WKH
SXEOLF�VHFWRU� WKDQ� LQ� WKH�SULYDWH�VHFWRU�²�HVSHFLDOO\� IRU�PHQ��7KLV� LV
SDUWO\�H[SODLQHG�E\�WKH�IDFW�WKDW�ZDJHV�DPRQJ�SXEOLF�VHFWRU�HPSOR\�
HHV� DUH� UHJXODWHG� E\� UHODWLYHO\� ULJLG� SD\� VFDOHV� DQG� VHQLRULW\� EDVHG
SURPRWLRQ�SDWWHUQV�

7DEOH��� :DJH�HTXDWLRQV��7HQXUH

&RHIILFLHQWD

678'< <($5 6(&725 )HPDOH 0DOH $OO

$VSOXQG� %DUWK� /H *UDQG�

0DVWHNDDVD� :HVWHUJnUG�

1LHOVHQ ������

���� $OO
3ULYDWH
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1RWH� D 6HH IRRWQRWH ��

������������������������������������������������
8

6LQFH WKH UHSRUWHG UHWXUQV WR ([SHULHQFH �7DEOH �� DQG WKH UHSRUWHG UHWXUQV WR

7HQXUH �7DEOH �� KDYH EHHQ HVWLPDWHG VHSDUDWHO\� RQH VKRXOG EH FDUHIXO WR GUDZ DQ\

FRQFOXVLRQ UHJDUGLQJ WKH UHODWLYH HIIHFW RI WHQXUH DQG WRWDO H[SHULHQFH RQ ZDJHV�
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4.2.4 Controls for occupation and sector

$FFRUGLQJ�WR�WKH�HVWLPDWLRQV�FDUULHG�RXW�LQ�$VSOXQG�HW�DO�������D��
WKHUH�DUH� WZR�PDMRU�HIIHFWV�RI� FRQWUROOLQJ� IRU�RFFXSDWLRQDO� VWDWXV
DQG� SXEOLF� VHFWRU� HPSOR\PHQW�� WKH�ZDJH� HTXDWLRQ� LV� VLJQLILFDQWO\
EHWWHU�H[SODLQHG��DQG� WKH�UHWXUQV� WR�VFKRROLQJ�DUH�� URXJKO\� VSHDN�
LQJ�� KDOYHG� �FRPSDUH�7DEOH� ��ZLWK�7DEOH� ����2Q� WKH� RWKHU� KDQG�
UHWXUQV� WR� H[SHULHQFH� DUH� DSSDUHQWO\�QRW� VHQVLWLYH� WR� WKH� DGGLWLRQ
RI� YDULDEOHV� WR� FRQWURO� IRU� RFFXSDWLRQ� DQG� VHFWRU�� )XUWKHUPRUH�
7DEOH� �� UHYHDOV� WKDW� SXEOLF� VHFWRU� ZDJHV� �RQ� DYHUDJH�� DUH� ORZHU
WKDQ�SULYDWH�VHFWRU�ZDJHV��HVSHFLDOO\�IRU�PHQ��DURXQG�����RQ�DY�
HUDJH��

7DEOH��� :DJH� HTXDWLRQV�� 5HWXUQV� WR� VFKRROLQJ�� FRQ�
WUROV�IRU�RFFXSDWLRQ�DQG�SXEOLF�VHFWRU

&RHIILFLHQWE

678'< <($5 9$5,$%/(6 )HPDOH 0DOH

$VSOXQG� %DUWK�

/H *UDQG� 0DVWHNDDVD�

:HVWHUJnUG�1LHOVHQ

������
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6NLOOHG ZRUNHU
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�������

1RWHV� D 2PLWWHG RFFXSDWLRQDO GXPP\ LV $VVLVWDQW VDODULHG HPSOR\HHV�
E 6HH QRWH �D� RI 7DEOH ��

5 Conclusion

,Q�DFFRUGDQFH�ZLWK�WKH�REMHFWLYH�ZH�KDYH�JLYHQ�D� IRUPDO�GHVFULS�
WLRQ�RI� WKH�'DQLVK�HYLGHQFH� LQ� WHUPV�RI� UHWXUQV� WR�KXPDQ�FDSLWDO
YDULDEOHV� �ILYH� VWXGLHV� LQ� WRWDO��� 7KH� ILYH� SDSHUV� SUHVHQWHG� KDYH
EHHQ�FKRVHQ�IRU�D� UHYLHZ�EHFDXVH�RI� WKHLU� FRPSUHKHQVLYH�QDWXUH�
DQG� DUH� WKXV� QRW� WKH� RQO\� UHVHDUFK� ZKLFK� KDV� EHHQ� FDUULHG� RXW
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ZLWKLQ� WKH� ILHOG� RI� VFKRROLQJ� DQG� HDUQLQJV�� )XUWKHUPRUH� WKH� ILYH
SDSHUV� VKDUH� D� FRPPRQ� �DQG� YHU\� DWWUDFWLYH�� IHDWXUH�� WKH\� DUH� DOO
EDVHG� RQ� ODUJH� UHSUHVHQWDWLYH� UHJLVWHU� EDVHG� VDPSOHV� �'/'%
�//05��	�,'$��

$OWKRXJK� WKH� HVWLPDWLRQV� XVH� WKH� VDPH� NLQG� RI� GDWD�� WKH� HVWL�
PDWHG� UHWXUQV� GLIIHU� TXLWH� VLJQLILFDQWO\� �GXH� WR� GLIIHUHQW� PRGHO
VSHFLILFDWLRQV�� DGGLWLRQ� RI� FRQWURO� YDULDEOHV�� GLIIHUHQFHV� LQ� WHUPV
RI� \HDUV� FRYHUHG�� LQFOXVLRQ� RI� YDULDEOHV� WR� FRUUHFW� IRU� VHOHFWLYLW\
ELDV�� HWF����1HYHUWKHOHVV�� UHSRUWHG� IHPDOH� UHWXUQV� WR� VFKRROLQJ�DUH
IRXQG�WR�EH�DURXQG���²�����DQG�WKH�PDOH�HTXLYDOHQW�LV�DURXQG���
�2/6���%DVHG�RQ�WKH�PRVW�UHFHQW�ILQGLQJV��UHWXUQV�WR�VFKRROLQJ�DUH
KLJKHU�LQ�WKH�SULYDWH�VHFWRU�WKDQ�LQ�WKH�SXEOLF�VHFWRU��$V�FRQFHUQV
UHWXUQV�WR�\HDUV�RI��DFWXDO��H[SHULHQFH�� WKH�SLFWXUH� LV�PRUH�RU� OHVV
WKH�VDPH��PDOH�UHWXUQV��DURXQG�����DUH�KLJKHU�WKDQ�IHPDOH�UHWXUQV
�DURXQG� ���� DQG� SULYDWH� VHFWRU� UHWXUQV� H[FHHG� SXEOLF� VHFWRU� UH�
WXUQV��7KURXJKRXW�DOO� HVWLPDWLRQV� �URXJKO\� VSHDNLQJ�� WKH� HDUQLQJV
SURILOH� UHODWHG� WR� H[SHULHQFH� LV� IRXQG� WR�EH�EHOO�VKDSHG��&RQWURO�
OLQJ� IRU� RFFXSDWLRQ� DQG� �OHVV� LPSRUWDQWO\�� SXEOLF� VHFWRU� HPSOR\�
PHQW� VLJQLILFDQWO\� UHGXFHV� UHWXUQV� WR� RQH� DGGLWLRQDO� \HDU� RI
VFKRROLQJ�

%DVLQJ�WKH�HVWLPDWLRQ�RQ�OHYHOV�RI�HGXFDWLRQ�UHYHDOV�D�SRVLWLYH�UHOD�
WLRQVKLS�EHWZHHQ� ORJ�ZDJHV�DQG� WKH� OHYHO�RI� HGXFDWLRQ�� L�H���PRY�
LQJ�IURP�RQH�HGXFDWLRQDO� OHYHO� WR�D�KLJKHU�RQH� LV� �RQ�DYHUDJH��DV�
VRFLDWHG�ZLWK�KLJKHU�KRXUO\�ZDJH�UDWHV�� ,Q�RWKHU�ZRUGV�� WKHUH� LV�D
FOHDU� LQFHQWLYH� WR�DFTXLUH� IRUPDO� VNLOOV� LQ� WHUPV�RI� WKH�'DQLVK� OD�
ERXU� PDUNHW�� 7KH� UHODWLRQVKLS� EHWZHHQ� ORJ� ZDJHV� DQG� \HDUV� RI
VFKRROLQJ� LV�� KRZHYHU�� QRW� GLVWLQFWLYHO\� OLQHDU�� EXW� UDWKHU� FRQYH[�
LPSO\LQJ�WKDW�WKH�OLQHDU�VSHFLILFDWLRQ�PLJKW�EH�LQDSSURSULDWH�
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