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1 Introduction

,Q� WKLV�SDSHU�ZH� UHYLHZ� WKH�HPSLULFDO� OLWHUDWXUH�RQ� UHWXUQV� WR�KX�
PDQ�FDSLWDO�YDULDEOHV�DYDLODEOH�LQ�$XVWULD��,Q�$XVWULD��RQO\�D�FRXSOH
RI�SDSHUV� VWXG\LQJ�ZDJH� IXQFWLRQV�H[LVW��$OWKRXJK� WKH� ILUVW�SDSHU
RQ� WKLV� WRSLF�ZDV� SXEOLVKHG� LQ� ������ WKH� WRSLF� GLVDSSHDUHG� IURP
UHVHDUFK�IRU�DERXW����\HDUV�

7KH� VWXGLHV� DGGUHVV� VHYHUDO� SUREOHPV� GLVFXVVHG� LQ� ODERXU� HFR�
QRPLFV�� 6R� WKH\� GLIIHU� LQ� WKH� SRSXODWLRQ� VDPSOH� FRQVLGHUHG� DQG
WKH�UHJUHVVLRQ�HTXDWLRQV�DSSOLHG��&RQVHTXHQWO\��ZH�DUH�PDLQO\� LQ�
WHUHVWHG� LQ� WKH� UREXVWQHVV� RI� WKH� UHVXOWV� DFFRUGLQJ� WR� YDULRXV
VSHFLILFDWLRQV�� %XW� ZH� DUH� DOVR� ORRNLQJ� IRU� GLIIHUHQFHV� LQ� WKH� UH�
JUHVVLRQ�HVWLPDWHV�EHWZHHQ�WKH�VXE�VDPSOHV�H[DPLQHG�

7KH�SDSHU�LV�RUJDQLVHG�DV�IROORZV��6HFWLRQ���FRQWDLQV�D�EULHI�GH�
VFULSWLRQ�RI�WKH�GDWD�VHWV�XVHG� LQ�YDULRXV�VWXGLHV��:H�GLVFXVV�HVWL�
PDWLRQ�PHWKRGV�DQG�YDULDEOHV�HQWHUHG� LQ�WKH�UHJUHVVLRQ�HTXDWLRQV
LQ� 6HFWLRQ� �� DQG�ZH� FRPSDUH� WKH� UHVXOWV� LQ� 6HFWLRQ� ��� 6HFWLRQ� �
FRQFOXGHV�

2 Data sets

0RVW� HPSLULFDO� VWXGLHV� FRQFHUQLQJ� $XVWULD
V� ZDJH� VWUXFWXUH� DUH
EDVHG�RQ�PLFUR�GDWD�IURP�WKH�0LNUR]HQVXV�RI�WKH�&HQWUDO�6WDWLVWLFDO
2IILFH�� 7KLV� LV� D� TXDUWHUO\� ��� KRXVHKROG� VXUYH\�� ZKLFK� LV� UHSUH�
VHQWDWLYH� IRU� WKH�$XVWULDQ�HFRQRP\�� ,W� FRQWDLQV�GHWDLOHG� LQIRUPD�
WLRQ� RQ� SHUVRQDO� FKDUDFWHULVWLFV� OLNH� VH[�� DJH�� QDWLRQDOLW\�� KXPDQ
FDSLWDO�� ODERXU�PDUNHW� VWDWXV�� ZRUNLQJ� KRXUV� DQG� LQGXVWU\� DIILOLD�
WLRQ�� )RU� PRVW� \HDUV� QR� GLUHFW� LQIRUPDWLRQ� RQ� ZRUN� H[SHULHQFH
DQG�MRE�WHQXUH�LV�DYDLODEOH��7KH�0LNUR]HQVXV�KDV�EHHQ�HVWDEOLVKHG
LQ������DQG�LQIRUPDWLRQ�DERXW�HDUQLQJV�RI�WKH�GHSHQGHQW�ZRUNLQJ
SRSXODWLRQ�LV�DYDLODEOH�RQO\�HYHU\�VHFRQG�\HDU�

$SDUW�IURP�WKLV�VXUYH\� LQIRUPDWLRQ�� LQIRUPDWLRQ�IURP�DGPLQLV�
WUDWLYH� VRFLDO� VHFXULW\� UHFRUGV� LV� DYDLODEOH� �+DXSWYHUEDQG� GHU�6R]LDO�
YHUVLFKHUXQJVWUlJHU��� +HUH�� HDUQLQJV� GDWD� DQG� FRPSOHWH� ZRUNLQJ� FD�

UHHUV�IRU�DOO�ZRUNHUV�LQ�$XVWULD�DUH�UHFRUGHG�−�VWDUWLQJ�IURP������
$V�WKHVH�GDWD�DUH�NHSW�IRU�SXUSRVHV�RI� WKH�VRFLDO� VHFXULW\�DGPLQL�

VWUDWLRQ�RQO\�−�SULPDULO\� IRU� WKH�FDOFXODWLRQ�RI�ROG�DJH� UHWLUHPHQW
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SHQVLRQV� −� PDQ\� LPSRUWDQW� VRFLR�HFRQRPLF� FKDUDFWHULVWLFV� RI
ZRUNHUV� DUH�PLVVLQJ��(DUQLQJV� DUH� RQO\� UHFRUGHG� XS� WR� WKH� VRFLDO
VHFXULW\� FRQWULEXWLRQ� FHLOLQJ� �FHQVRUHG� GDWD��� HGXFDWLRQ� FDQ� RQO\
EH� FRQVWUXFWHG� E\� WKH� \HDU� RI� HQWU\� LQ� WKH� ODERXU� IRUFH� DQG� QR
IDPLO\�DIILOLDWLRQ�LV�UHFRUGHG��EXW�WKHUH�LV�JRRG�LQIRUPDWLRQ�RQ�YR�
FDWLRQDO�WUDLQLQJ��DSSUHQWLFHVKLS��ZKLFK�LV�LPSRUWDQW�LQ�$XVWULD�IRU
EOXH�FROODU� ZRUNHUV�� 6R� IDU�� D� ��� VDPSOH� RI� WKHVH� GDWD� KDV� EHHQ

XVHG�IRU�WKH�\HDUV������−������

3 Methods and variables

&KULVWO� ��������+RIHU�DQG�3LFKHOPDQQ� �������� DQG�%RVV�HW� DO�� ������
HVWLPDWH�0LQFHULDQ�ZDJH�HTXDWLRQV�XVLQJ�RUGLQDU\�OHDVW�VTXDUHV�PHWK�
RGV�� :KHUHDV� &KULVWO� ������� LQYHVWLJDWHV� GLIIHUHQFHV� LQ� UHWXUQV� WR
VFKRROLQJ� DFURVV� RFFXSDWLRQDO� JURXSV� LQ� ����1�� +RIHU� DQG� 3LFKHO�
PDQQ��������DUH�LQWHUHVWHG�LQ�ZKHWKHU�WKH�ZDJH�GLIIHUHQWLDOV�EHWZHHQ
ORZ� DQG� KLJK� VNLOOHG� ZRUNHUV� KDYH� JUDGXDOO\� GLVDSSHDUHG� EHWZHHQ
����� DQG� ������ 5HWXUQV� WR� HGXFDWLRQ� IRU� GLIIHUHQW� RFFXSDWLRQDO
JURXSV��HVSHFLDOO\�SXEOLF�DQG�SULYDWH�VHFWRU�ZRUNHUV��DUH�SUHVHQWHG�E\
%RVV�HW�DO�� ��������%HFDXVH� LQIRUPDWLRQ�DERXW� IHPDOH�ZRUN� LQWHUUXS�
WLRQV� LV� KDUGO\� DYDLODEOH�� &KULVWO� ������� DQG� +RIHU� DQG� 3LFKHOPDQQ
������� FRQFHQWUDWH� RQ�PDOH�ZRUNHUV� RQO\��0RUHRYHU�� VLQFH� WKH� SUR�
SRUWLRQ�RI�PHQ�ZKR�GR�QRW�SDUWLFLSDWH�LQ�WKH�ODERXU�IRUFH�LV�QHJOLJL�
EOH��WKH\�GR�QRW�FRQWURO�IRU�VHOHFWLRQ�ELDV�

7KH� GHSHQGHQW� YDULDEOH� LV� WKH� ORJDULWKP� RI� �UHDO�� PRQWKO\� QHW
ZDJHV�� %HFDXVH� PRQWKO\� ZDJHV� DUH� KHDYLO\� GHWHUPLQHG� E\� KRXUV
ZRUNHG��ZRUNLQJ�WLPH�DGMXVWHG�HDUQLQJV�EDVHG�RQ�D����KRXUV�ZHHN
ZHUH� FRQVWUXFWHG� LQ� WKH� VWXGLHV� PHQWLRQHG� DERYH�� &KULVWO� ������
KDV� D� YHU\� SDUVLPRQLRXV� VSHFLILFDWLRQ� XVLQJ� RQO\� \HDUV� RI� HGXFD�
WLRQ�� H[SHULHQFH� DQG� H[SHULHQFH� VTXDUHG� DV� H[RJHQRXV� YDULDEOHV
�VHH�$SSHQGL[�7DEOH�$����([SHULHQFH�PHDQV�SRWHQWLDO�H[SHULHQFH�

L�H��DJH�−�\HDUV�RI�VFKRROLQJ�²����VFKRRO�VWDUWLQJ�DJH��
,Q�RUGHU�WR�JHW�D�PRUH�IOH[LEOH�VSHFLILFDWLRQ��+RIHU�DQG�3LFKHO�

PDQQ� ������� DV�ZHOO� DV�%RVV� HW� DO�� �������GLIIHUHQWLDWH�EHWZHHQ��

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

1
&KULVWO ������ UXQV UHJUHVVLRQV IRU DOO PDOH ZRUNHUV� EOXH�FROODU ZRUNHUV�

ZKLWH�FROODU ZRUNHUV� DQG FLYLO VHUYDQWV VHSDUDWHO\�
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HGXFDWLRQDO� FDWHJRULHV�� QDPHO\� FRPSXOVRU\� VFKRRO� ZLWKRXW� DQ\
KLJKHU� HGXFDWLRQ�RU� YRFDWLRQDO� GHJUHH�� DSSUHQWLFHVKLS�� LQWHUPHGL�
DWH�YRFDWLRQDO�VFKRRO��%06���XSSHU�YRFDWLRQDO�VFKRRO��%+6���DFD�
GHPLF� VHFRQGDU\� VFKRRO� �$+6� ²� XSSHU� F\FOH��� DQG� XQLYHUVLW\
�81,���%XW�+RIHU�DQG�3LFKHOPDQQ��������DOVR�UXQ�UHJUHVVLRQV�ZLWK
\HDUV� RI� VFKRROLQJ� LQVWHDG� RI� GXPP\� YDULDEOHV� WR� IDFLOLWDWH� LQWHU�
QDWLRQDO�FRPSDULVRQV�

%HVLGHV�WKH�KXPDQ�FDSLWDO�SUR[LHV�XVHG�E\�&KULVWO���������+RIHU
DQG�3LFKHOPDQQ� ������� LQFOXGH�D�GXPP\�YDULDEOH� DQG� LQWHUDFWLRQ
WHUPV�EHWZHHQ�WKLV�GXPP\�YDULDEOH�DQG�H[SHULHQFH�DQG�LWV�VTXDUH
WR� GLIIHUHQWLDWH� EHWZHHQ� EOXH�FROODU� DQG� ZKLWH�FROODU� ZRUNHUV�� $
YHFWRU� RI� �� LQGXVWU\� GXPPLHV� DQG� D� IRUHLJQHU� GXPP\� FRPSOHWH
WKH� OLVW� RI� LQGHSHQGHQW� YDULDEOHV� XVHG�� ,QIRUPDWLRQ� DERXW� IDPLO\
EDFNJURXQG�� UHJLRQ�� QDWLRQDOLW\� DQG� KRXUV� ZRUNHG� DUH� XVHG� E\
%RVV�HW�DO���������

&LYLO� VHUYDQWV� DUH� VXEMHFW� WR� VWULFW� VDODU\� VFDOHV�� QRW� GLUHFWO\� UH�
ODWHG� WR� PDUNHW� ZDJHV�� 7KHUHIRUH� +RIHU� DQG� 3LFKHOPDQQ� �������
:LQWHU�(EPHU� ������� DV� ZHOO� DV� =ZHLP�OOHU� DQG� :LQWHU�(EPHU
�������H[FOXGH�FLYLO�VHUYDQWV�IURP�WKH�SRSXODWLRQ�DQDO\VHG��RWKHU�
ZLVH�WKH�HVWLPDWHV�RI�UHWXUQV�WR�VFKRROLQJ�DQG�H[SHULHQFH�DUH�SRV�
VLEO\�GRZQZDUG�ELDVHG��VHH�7DEOH����

=ZHLP�OOHU� DQG�:LQWHU�(EPHU� ������� LQYHVWLJDWH� JHQGHU� ZDJH
GLIIHUHQWLDOV� LQ� SULYDWH� DQG� SXEOLF� VHFWRU� MREV� LQ�$XVWULD� LQ� �����

7DEOH���� 'DWD� VHWV�� REVHUYDWLRQ�SHULRGV� DQG�SRSXODWLRQ
JURXSV�FRQVLGHUHG

'DWD VHW XVHG
<HDU�V�

FRYHUHG
6DPSOH

&KULVWO ������ 0LNUR]HQVXV ���� DOO PDOHV

=ZHLP�OOHU DQG

:LQWHU�(EPHU ������
0LNUR]HQVXV ����

PDOHV DQG IHPDOH

ZKLWH�FROODU ZRUNHUV

:LQWHU�(EPHU ������ 0LNUR]HQVXV ����
PDOHV DQG IHPDOHV�

FLYLO VHUYDQWV H[FOXGHG
:LQWHU�(EPHU DQG

=ZHLP�OOHU ������

6RFLDO 6HFXULW\

5HFRUGV
����

PDOH QDWLYH EOXH�FROODU

ZRUNHUV EHORZ DJH ��

%RVV HW DO� ������ 0LNUR]HQVXV
���������

SRROHG
PDOHV DQG IHPDOHV

+RIHU DQG

3LFKHOPDQQ ������
0LNUR]HQVXV

�����

����

PDOHV ��� ² �� \UV��

FLYLO VHUYDQWV H[FOXGHG
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DSSO\LQJ�+HFNPDQ
V�WZR�VWDJH�PHWKRG�WR�FRQWURO�ERWK�IRU�SDUWLFL�
SDWLRQ�GHFLVLRQV�DQG�VHFWRUDO� FKRLFH��7KHLU� UHJUHVVLRQ� HTXDWLRQ� LV
PRUH�FRPSUHKHQVLYH�FRPSDUHG� WR� WKDW�RI�+RIHU� DQG�3LFKHOPDQQ
��������$GGLWLRQDOO\�� WKH\� LQFOXGH� \HDUV�RI�ZRUN� LQWHUUXSWLRQ�� FLW\
VL]H��PDULWDO�VWDWXV��QXPEHU�RI�FKLOGUHQ��ZHHNO\�ZRUNLQJ�KRXUV��UH�
JLRQDO� DQG� RFFXSDWLRQDO� GXPPLHV�� DQG� �� SURIHVVLRQDO� SRVLWLRQ
GXPPLHV� LQ� WKHLU� UHJUHVVLRQ� HTXDWLRQ�� $V� SURIHVVLRQDO� SRVLWLRQV
DUH� KLJKO\� GHWHUPLQHG� E\� HGXFDWLRQ�� RQ� WKH� RQH� KDQG�� DQG� ZRUN
H[SHULHQFH��RQ�WKH�RWKHU��UHVXOWV�ZLWK�DQG�ZLWKRXW�WKHVH�GXPPLHV
DUH�SUHVHQWHG��:RUN�LQWHUUXSWLRQ�LV�SUR[LHG�E\�DJH�²�PLQLPDO�\HDUV
RI�VFKRROLQJ�IRU�D�FHUWDLQ�GHJUHH�²���²�DFWXDO�H[SHULHQFH��5HJUHV�
VLRQV�DUH�UXQ�VHSDUDWHO\�IRU�IRXU�VXE�SRSXODWLRQV��PDOHV�LQ�WKH�SUL�
YDWH�VHFWRU��IHPDOHV� LQ�WKH�SULYDWH�VHFWRU��PDOHV� LQ�WKH�SXEOLF�VHF�
WRU�� DQG� IHPDOHV� LQ� WKH� SXEOLF� VHFWRU�� 1HW� KRXUO\� ZDJHV� LQ� ORJD�
ULWKPLF� WHUPV� DUH� XVHG� DV� WKH� GHSHQGHQW� YDULDEOH� FRQVWUXFWHG� DV�
PRQWKO\� QHW� HDUQLQJV� GLYLGHG� E\� XVXDO� KRXUV� ZRUNHG� SHU� ZHHN�
%HFDXVH�RI�SRWHQWLDOO\�ELDVHG�HVWLPDWHV�GXH� WR� VHOHFWLYH�SDUWLFLSD�
WLRQ� LQ� WKH� ODERXU� PDUNHW� DQG� VHFWRUDO� FKRLFH�� WKH\� LQFOXGH� WZR
+HFNPDQ�VHOHFWLYLW\�WHUPV��ZKLFK�GR�QRW�VHHP�WR�LQIOXHQFH�WKH�UH�
VXOWV� YHU\�PXFK�� WKRXJK�� %RVV� HW� DO�� ������� XVH� D� VHOHFWLYLW\� FRU�
UHFWLRQ�WHUP�WR�FRQWURO�IRU�VHOHFWLYH�UHVSRQVH�UDWHV�IRU�WKH�LQFRPH
TXHVWLRQ��ZKLFK�GRHV�QRW�VHHP�WR�PDWWHU�LQ�WKH�HPSLULFDO�UHVXOWV�

,Q� HVWLPDWLQJ� JHQGHU� GLVFULPLQDWLRQ��:LQWHU�(EPHU� ������� HP�
SOR\V�PRUH�RU�OHVV�WKH�VDPH�VSHFLILFDWLRQ�DV�=ZHLP�OOHU�DQG�:LQ�
WHU�(EPHU� ��������+H� LQFOXGHV� FRQFHQWUDWLRQ� UDWLRV� LQ� WKH� ODERXU
DQG�WKH�SURGXFW�PDUNHW�EXW�GURSV�SURIHVVLRQDO�SRVLWLRQ�GXPPLHV�
$JDLQ�� OHDVW� VTXDUHV� HVWLPDWHV� DUH� SUHVHQWHG� XVLQJ� ORJ� QHW� KRXUO\
ZDJHV� DV� WKH� GHSHQGHQW� YDULDEOH�� $V� KH� LV� LQWHUHVWHG� LQ� MRE�ORFN
DQG� PRELOLW\� RI� ZRPHQ�� VHSDUDWH� UHVXOWV� IRU� VLQJOH� DQG� PDUULHG
SHUVRQV�DUH�DYDLODEOH�

,FKLQR� DQG�:LQWHU�(EPHU� ������� IRFXV� RQ� HQGRJHQHLW\� RI� WKH
VFKRROLQJ� GHFLVLRQ� ZLWKLQ� DQ� ,QVWUXPHQWDO� 9DULDEOHV� IUDPHZRUN�
$V� FRKRUWV� LQ� &HQWUDO� (XURSH�� ZKR� ZHUH� DW� VFKRRO� DJH� GXULQJ
:RUOG�:DU�,,��KDG�VLJQLILFDQWO\�ORZHU�HGXFDWLRQDO�DWWDLQPHQW�WKDQ
FRKRUWV�ZKR�ZHQW�WR�VFKRRO�HLWKHU�EHIRUH�RU�DIWHU�WKH�ZDU��FRKRUW
LQIRUPDWLRQ� FDQ�EH� XVHG� DV� DQ� LQVWUXPHQW� IRU� HGXFDWLRQDO� DWWDLQ�
PHQW��$V�DJH���� LV� WKH�FUXFLDO� DJH� IRU�KLJK�VFKRRO� HQUROPHQW�DQG
IXUWKHU� XQLYHUVLW\� HQUROPHQW�� ZKLFK� GHSHQGV� RQ� KLJK�VFKRRO
JUDGXDWLRQ�� WKLV�FRKRUW� LQIRUPDWLRQ�²�EHLQJ���� WR����\HDUV�RI�DJH
GXULQJ�WKH�ZDU�²�LV�XVHG�DV�DQ�LQVWUXPHQW�IRU�HGXFDWLRQ��0RUHRYHU�
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LW�FDQ�EH�DVVXPHG�WKDW�QRW�DOO�LQGLYLGXDOV�UHDFW�VLPLODUO\�WR�WKLV�LQ�
VWUXPHQW�� RQO\� WKRVH� ZLWK� KLJK� OLTXLGLW\� FRQVWUDLQWV� UHGXFH� WKHLU
VFKRROLQJ�DWWDLQPHQW�EHFDXVH�RI�WKH�ZDU�

,Q� DFFRUGDQFH� ZLWK� WKH� /RFDO� $YHUDJH� 7UHDWPHQW� (IIHFWV
�/$7(�� LQWHUSUHWDWLRQ� RI� ,QVWUXPHQWDO� 9DULDEOHV� HVWLPDWHV� �VHH
H�J��$QJULVW�DQG�,PEHQV���������WKH\�UHIUDLQ�IURP�LQWHUSUHWLQJ�WKHLU
,9�UHVXOWV�DV�DYHUDJH� UHWXUQV� WR�HGXFDWLRQ� LQ� WKH�SRSXODWLRQ�� ,I� WKH
LQVWUXPHQW�´EHLQJ���� WR����GXULQJ�:RUOG�:DU� ,,µ� VKLIWV� WKH�HGX�
FDWLRQDO� DWWDLQPHQW�RI� VSHFLILF� LQGLYLGXDOV� RQO\�� L�H�� WKRVH�ZLWK� OL�
TXLGLW\� FRQVWUDLQWV�� WKH� UHVXOWLQJ� UHWXUQV� WR� HGXFDWLRQ� VKRXOG� EH
LQWHUSUHWHG�DV�WKH�DYHUDJH�UHWXUQV�WR�HGXFDWLRQ�IRU�WKRVH�LQGLYLGX�
DOV� ZKR� FKDQJHG� HGXFDWLRQDO� DWWDLQPHQW� MXVW� EHFDXVH� RI� WKH� OL�
TXLGLW\�FRQVWUDLQWV�FDXVHG�E\� WKH�ZDU��%HFDXVH�PDLQO\� LQGLYLGXDOV
ZLWK� SRWHQWLDOO\� KLJK� UHWXUQV� DQG� KLJK� OLTXLGLW\� FRQVWUDLQWV� DUH
OLNHO\� WR� UHDFW�� WKLV� FDQ� EH� FRQVLGHUHG� WR� EH� DQ� XSSHU� ERXQG� IRU
DYHUDJH� UHWXUQV� WR� HGXFDWLRQ�2�7KH� DXWKRUV� XVH� D� YHU\� SDUVLPRQL�
RXV� VSHFLILFDWLRQ�� EHVLGHV� HGXFDWLRQ�� RQO\� DJH� WHUPV�� EHFDXVH� DOO
RWKHU�YDULDEOHV�PLJKW�EH�FRQVLGHUHG�DV�HQGRJHQRXV�WKHPVHOYHV�

$Q� H[DPSOH� RI� WKH� XVH� RI� GDWD� IURP� VRFLDO� VHFXULW\� UHFRUGV� LV
:LQWHU�(EPHU�DQG�=ZHLP�OOHU� ��������7KH�DXWKRUV� UHJUHVV�PRQWKO\
JURVV�HDUQLQJV�RQ��FRQVWUXFWHG��\HDUV�RI�HGXFDWLRQ��DSSUHQWLFHVKLS
WUDLQLQJ�DQG�GHWDLOHG�ZRUN�H[SHULHQFH�DQG�MRE�WHQXUH��$V�\HDUV�RI
HGXFDWLRQ� DUH� RQO\� DSSUR[LPDWHG��PHDVXUHPHQW� HUURU�ZLOO� OHDG� WR
GRZQZDUG� ELDVHG� HVWLPDWHV� IRU� UHWXUQV� WR� HGXFDWLRQ�� 0RUHRYHU�
GXH� WR� WRS�FRGLQJ� LQ� PRQWKO\� HDUQLQJV�� WKH\� XVH� D� 7RELW� IUDPH�
ZRUN�

4 Results

7KH� HPSLULFDO� VSHFLILFDWLRQ� RI� WKH� HDUQLQJV� HTXDWLRQ� GLIIHUV� FRQ�
VLGHUDEO\�DFURVV�YDULRXV� VWXGLHV�� REYLRXVO\�GHSHQGLQJ�RQ� WKH� VSH�
FLILF� DLP�RI� WKH�SDSHU��7KHUHIRUH�ZH� FRQFHQWUDWH�RXUVHOYHV� WR� UH�
SRUW�RQO\�HVWLPDWHV�IRU�KXPDQ�FDSLWDO�SUR[LHV�

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

2
6HH ,FKLQR DQG :LQWHU�(EPHU ������ IRU DQ DUJXPHQW RQ KRZ XSSHU DQG

ORZHU ERXQGV IRU UHWXUQV WR HGXFDWLRQ FDQ EH DSSUR[LPDWHG E\ XVLQJ GLIIHU�

HQW ,QVWUXPHQWDO 9DULDEOHV HVWLPDWRUV�
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4.1 Returns to education

,Q�DOO�VWXGLHV��WKH�HVWLPDWHV�RI�WKH�HGXFDWLRQDO�ZDJH�SUHPLXP�JLYH
WKH�H[SHFWHG�UHVXOWV�DQG�DUH�UDWKHU�VLPLODU��7KH�UHVXOWV�DUH�VXPPD�
ULVHG�LQ�7DEOHV���WR���

&KULVWO� ������� UHSRUWV� UHWXUQV� WR� HGXFDWLRQ�RI� DERXW���� IRU� DOO
PDOHV�� ZKLWH�FROODU� ZRUNHUV�� DQG� FLYLO� VHUYDQWV� EXW� RQO\� ��� IRU
EOXH�FROODU�ZRUNHUV�� 7KH� FKRVHQ� KXPDQ� FDSLWDO� IXQFWLRQ� H[SODLQV
WKH� YDULDQFH� LQ� HDUQLQJV� YHU\� ZHOO� �DGM�� 5�� RI� DERXW� ���� IRU� DOO
PDOHV� DQG� ZKLWH�FROODU� ZRUNHUV� DQG� RI� ���� IRU� FLYLO� VHUYDQWV��
+RZHYHU�� IRU� EOXH� FROODU� ZRUNHUV� WKH� KXPDQ� FDSLWDO� HDUQLQJV
IXQFWLRQ�H[SODLQV�RQO\����RI� WKH�YDULDQFH�DURXQG�WKH�PHDQ��7KLV
LQGLFDWHV� WKDW� IRU�EOXH�FROODU�ZRUNHUV� VFKRROLQJ� DQG�ZRUN� H[SHUL�
HQFH�DUH�RI�PLQRU�LPSRUWDQFH�IRU�WKHLU�HDUQHG�LQFRPH��=ZHLP�OOHU

7DEOH��� 5HWXUQV�WR�HGXFDWLRQ�����²�\HDUV�RI�VFKRROLQJ

<HDUV RI HGXFDWLRQ
<HDU

)HPDOH 0DOH

&KULVWO ������
DOO PDOHV ���� ����

EOXH�FROODU ���� ����

ZKLWH�FROODU ���� ����

FLYLO VHUYDQWV ���� ����

=ZHLP�OOHU DQG :LQWHU�(EPHU ������

SURIHVVLRQDO SRVLWLRQ H[FOXGHG

SULYDWH ZKLWH�FROODU ���� ���� ����

SXEOLF ZKLWH�FROODU ���� ���� ����

SURIHVVLRQDO SRVLWLRQ LQFOXGHG

SULYDWH ZKLWH�FROODU ���� ���� ����

SXEOLF ZKLWH�FROODU ���� ���� ����

:LQWHU�(EPHU ������

XQPDUULHG ���� ���� ����

PDUULHG ���� ���� ����

+RIHU DQG 3LFKHOPDQQ ������ ���� ����

���� ����

���� ����

���� ����

���� ����

���� ����

���� ����



Austria20

DQG�:LQWHU�(EPHU� �������HVWLPDWH� UHWXUQV� WR� VFKRROLQJ� �EHWZHHQ
����� DQG� ����� IRU� PDOH� DQG� IHPDOH� ZKLWH�FROODU� ZRUNHU� LQ� WKH
SULYDWH� VHFWRU�� UHVSHFWLYHO\�� ZKLFK� DUH� VRPHZKDW� VPDOOHU�� 7KHVH
UHVXOWV� UHODWH� WR� WKHLU� VSHFLILFDWLRQ�� ZKHUH� SURIHVVLRQDO� SRVLWLRQ
GXPPLHV�DUH�QRW� LQFOXGHG� LQ�WKH�UHJUHVVLRQ�HTXDWLRQ�� ,I� LQFOXGHG�
WKHQ� WKH� HVWLPDWHG� UHWXUQV� WR� HGXFDWLRQ� DUH� GUDPDWLFDOO\� ORZHU
�EHWZHHQ����DQG�����LQGLFDWLQJ�D�KLJK�FRUUHODWLRQ�EHWZHHQ�\HDUV
RI�VFKRROLQJ�DQG�SURIHVVLRQDO�SRVLWLRQ�3

+RIHU� DQG� 3LFKHOPDQQ� ������� KDYH� FRPSDUDEOH� GDWD� IRU� ERWK
WKH�����V� DQG� HDUO\� ����V��7KH\� IRXQG�QR� LQFUHDVH� LQ� WKH� HGXFD�
WLRQ�SUHPLXP�LQ�WKLV�SHULRG��2Q�WKH�FRQWUDU\��WKH\�UHSRUW�D�GHFOLQH
LQ� WKH� UHWXUQV� WR� RQH� DGGLWLRQDO� \HDU� RI� HGXFDWLRQ� IURP� ����� LQ
�����WR������LQ�������7KLV� LV�DOVR�WUXH� LI�VFKRROLQJ� OHYHOV�DUH�HQ�
WHUHG� DV� GXPP\� YDULDEOHV�� ,Q� SDUWLFXODU�� LQGLYLGXDOV� ZLWK� KLJKHU
HGXFDWLRQ�OHYHOV�ORVW�JURXQG�DV�FRPSDUHG�WR�SHUVRQV�ZLWK�FRPSXO�
VRU\� VFKRROLQJ�� )RU� H[DPSOH�� WKH� ZDJH� SUHPLXP� IRU� D� XQLYHUVLW\
GHJUHH�KDV�IDOOHQ�IURP�����LQ������WR�����LQ�������VHH�7DEOH��D��
7KH�ILJXUHV�IRU�DQ�XSSHU�YRFDWLRQDO�VFKRRO�GHJUHH��%+6��DUH����
LQ������DQG�����LQ�������UHVSHFWLYHO\�

7DEOH��E�UHSRUWV� UHWXUQV� WR�GLIIHUHQW� W\SHV�RI�VFKRROV� IRU�RFFXSD�
WLRQDO�JURXSV� �%RVV�HW�DO���������� ,W�KDV� WR�EH�QRWHG� WKDW�²�RZLQJ� WR
YHU\�ORZ�HQUROPHQW�UDWHV�²�FDOFXODWLQJ�UHWXUQV�WR�KLJKHU�HGXFDWLRQ�IRU
WKH�FDVH�RI�EOXH�FROODU�ZRUNHUV�GRHV�QRW�PDNH�ELJ�VHQVH��&RPSDULQJ
UHWXUQV� IRU�ZKLWH�FROODUV� DQG�SXEOLF� VHUYDQWV��ZH� VHH� WKDW� IRU�PDOHV�
UHWXUQV� DUH� DOZD\V�KLJKHU� LQ� WKH�SULYDWH� VHFWRU��ZKHUHDV� IRU� IHPDOHV�
UHWXUQV�DUH�KLJKHU�LQ�WKH�SXEOLF�VHFWRU�IRU�WKH� ORZHU�VFKRROLQJ�W\SHV�
EXW�KLJKHU�LQ�WKH�SULYDWH�VHFWRU�IRU�XQLYHUVLW\�HGXFDWHG�ZRUNHUV�

(VWLPDWHG�UHWXUQV�WR�HGXFDWLRQ�RI�DERXW���²����IRU�PDOH�DV�ZHOO
DV� IHPDOH�SULYDWH�DQG�SXEOLF�ZKLWH�FROODU�ZRUNHUV�DUH� UHSRUWHG�E\
=ZHLP�OOHU�DQG�:LQWHU�(EPHU��������4�:LQWHU�(EPHU��������SUH�
VHQWV�HVWLPDWHV�RI�UHWXUQV�WR�HGXFDWLRQ�IRU�PDUULHG�DQG�XQPDUULHG
SULYDWH� HPSOR\HHV��$V� H[SHFWHG�� WKH� HVWLPDWHV� GR� QRW� GLIIHU� ZLWK
PDULWDO�VWDWXV�

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

3
7KH SURIHVVLRQDO SRVLWLRQV DUH� XQVNLOOHG� ORZ VNLOOHG� PHGLXP VNLOOHG� KLJK

VNLOOHG� OHDGLQJ� OHDGLQJ PDQDJHU�

4
'LIIHUHQFHV LQ UHWXUQV WR HGXFDWLRQ EHWZHHQ PDOHV DQG IHPDOHV DQG DFURVV

VHFWRUV DUH QRW VWDWLVWLFDOO\ VLJQLILFDQW H[FHSW IRU WKH GLIIHUHQFH EHWZHHQ

PDOH DQG IHPDOH SULYDWH ZKLWH�FROODU ZRUNHUV �VLJQLILFDQW DW �����
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7DEOH��D�� 5HWXUQV� WR� HGXFDWLRQ� IRU� PDOHV� IRU� GLIIHUHQW
VFKRRO�W\SHV����D

���� ���� ���� ���� ���� ���� ����

+RIHU DQG

3LFKHOPDQQ ������

&RPSXOVRU\ �EDVH� � � � � � � �

$SSUHQWLFHVKLS ����� ����� ����� ����� ����� ����� �����

%06 E ����� ����� ����� ����� ����� ����� �����

$+6 F ����� ����� ����� ����� ����� ����� �����

%+6 G ����� ����� ����� ����� ����� ����� �����

81, H ����� ����� ����� ����� ����� ����� �����

1RWHV� D DOO HVWLPDWHV DUH WUDQVIRUPHG E\ �H[S�β���� [ ���
E LQWHUPHGLDWH YRFDWLRQDO VFKRRO �� WR � \HDU FRXUVHV�
F DFDGHPLF VHFRQGDU\ VFKRRO �XSSHU F\FOH ² � \HDU FRXUVHV�
G XSSHU YRFDWLRQDO VFKRRO �� \HDU FRXUVHV�
H XQLYHUVLW\

7DEOH��E�� 5HWXUQV�WR�HGXFDWLRQ�IRU�GLIIHUHQW�VFKRRO�W\SHV
���D

0DOH )HPDOH

%OXH�

FROODU

:KLWH�

FROODU

&LYLO

VHUYDQWV

%OXH�

FROODU

:KLWH�

FROODU

&LYLO

VHUYDQWV

%RVV HW DO� ������

&RPSXOVRU\ �EDVH� � � � � � �

$SSUHQWLFHVKLS ����� ����� ���� ���� ���� �����

%06 E ����� ����� ����� ���� ����� �����

$+6 F ����� ����� ����� ����� ����� �����

%+6 G ����� ����� ����� ����� ����� �����

81, H ����
 ����� ����� �����
 ����� �����

1RWHV� 2EVHUYDWLRQV SRROHG RYHU WKH \HDUV ����� ����� ����� ���� DQG �����

DQQXDO GXPPLHV LQFOXGHG�
D DOO HVWLPDWHV DUH WUDQVIRUPHG E\ �H[S�β���� [ ���
E LQWHUPHGLDWH YRFDWLRQDO VFKRRO �� WR � \HDU FRXUVHV�
F DFDGHPLF VHFRQGDU\ VFKRRO �XSSHU F\FOH ² � \HDU FRXUVHV�
G XSSHU YRFDWLRQDO VFKRRO �� \HDU FRXUVHV�
H XQLYHUVLW\

 QRW VLJQLILFDQW
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7KH� UHVXOWV� E\� ,FKLQR� DQG� :LQWHU�(EPHU� ������� XVH� D� YHU\
FUXGH�PHDVXUH�IRU�HGXFDWLRQDO�DWWDLQPHQW��KDYLQJ�FRPSOHWHG�KLJK
VFKRRO�RU�QRW��8VLQJ�WKLV�PHDVXUH��WKH\�ILQG�WKDW�WKRVH�ZLWK�ORZHU
HGXFDWLRQ� FRPPDQG� ���� ORZHU�ZDJHV� DFFRUGLQJ� WR� WKH�2/6� UH�
JUHVVLRQ�� ,Q� WKH� ,9�/$7(� IUDPHZRUN�ZDJHV� DUH������� ORZHU� IRU
ZRUNHUV� ZKR� GLG� QRW� ILQLVK� KLJK� VFKRRO� EHFDXVH� RI� WKH� ZDU�� $V
WKLV�LV�WKH�RQO\�,9�UHVXOW�IRU�$XVWULD��ZKLFK�LV�UHODWLYHO\�GLIILFXOW�WR
FRPSDUH�ZLWK� WKH�RWKHU�HVWLPDWHV�� LW� FDQ�EH� DVVXPHG� WKDW� UHWXUQV
WR� HGXFDWLRQ� HVWLPDWHG� E\� ,QVWUXPHQWDO� 9DULDEOHV� DUH� DSSUR[L�
PDWHO\�����KLJKHU�WKDQ�WKRVH�PHDVXUHG�E\�2/6�

4.2 Returns to apprenticeship training

7DEOH� �� VXPPDULVHV� WKH� HVWLPDWHV� RI� UHWXUQV� WR� DSSUHQWLFHVKLS
WUDLQLQJ�� 7KH� HVWLPDWHV� RI� WKH� YDULRXV� VWXGLHV� DUH� TXLWH� GLIIHUHQW
DQG� WKH\�UDQJH�EHWZHHQ�������IHPDOH�ZKLWH�FROODU�ZRUNHUV� LQ� WKH
SULYDWH�VHFWRU��DQG��������PDOH�EOXH�FROODU�ZRUNHUV��

7DEOH���� 5HWXUQV�WR�DSSUHQWLFHVKLS�WUDLQLQJ����D

<HDU )HPDOH 0DOH

=ZHLP�OOHU DQG :LQWHU�(EPHU ������

SURIHVVLRQDO GXPPLHV H[FOXGHG

SULYDWH ZKLWH�FROODU ���� ����
 ����


SXEOLF ZKLWH�FROODU ���� �����
 ����


:LQWHU�(EPHU ������

XQPDUULHG ���� ����
 �����

PDUULHG ���� ����
 ����

:LQWHU�(EPHU DQG =ZHLP�OOHU ������

EOXH�FROODU EHORZ DJH �� ���� �����

+RIHU DQG 3LFKHOPDQQ ������� VHH 7DEOH �D

%RVV HW DO� ������� VHH �E

1RWHV� D DOO HVWLPDWHV DUH WUDQVIRUPHG E\ �H[S�β���� [ ���

 LQVLJQLILFDQW HVWLPDWH
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$FFRUGLQJ� WR�+RIHU� DQG�3LFKHOPDQQ� ��������ZKR� LQYHVWLJDWH� UH�
WXUQV� WR� HGXFDWLRQ� IRU� SULYDWH� VHFWRU�PDOH�ZRUNHUV�� DSSUHQWLFHVKLS
WUDLQLQJ�OHDGV�WR�D�����²�������ZDJH�SUHPLXP�UHODWLYH�WR�LQGLYLGXDOV
ZKR�KROG�RQO\�FRPSXOVRU\�HGXFDWLRQ� �VHH�7DEOH��D���7KLV� ILJXUH� LV
LQ�DFFRUGDQFH�ZLWK�HVWLPDWHV�SUHVHQWHG�E\�:LQWHU�(EPHU��������IRU
PDUULHG� DQG� XQPDUULHG� PDOH� ZRUNHUV� �SULYDWH� VHFWRU��� :LQWHU�
(EPHU�DQG�=ZHLP�OOHU��������IRU�EOXH�FROODU�ZRUNHUV�EHORZ�DJH����
DQG�%RVV�HW�DO�� ������� IRU�EOXH��DQG�ZKLWH�FROODU�PDOH�ZRUNHUV�HP�
SOR\HG� LQ� WKH�SULYDWH� VHFWRU� �VHH�7DEOH��E���+RZHYHU�� HVWLPDWHV� RI
UHWXUQV� WR� DSSUHQWLFHVKLS� WUDLQLQJ� IRU� IHPDOHV� ZRUNLQJ� LQ� SULYDWH
HQWHUSULVHV�DUH�TXLWH� ORZ�FRPSDUHG� WR� WKHLU�PDOH�FRXQWHUSDUWV� ���
YV������LQ�%RVV�HW�DO����������7KLV�PD\�EH�D�FRQVHTXHQFH�RI�VHJUH�
JDWLRQ�LQ�DSSUHQWLFH�UHFUXLWPHQW��:KHUHDV�PHQ�HQWHU�DQ�DSSUHQWLFH
SRVLWLRQ� ZLWK� JRRG� FKDQFHV� RI� D� FUDIWVPDQ� FDUHHU�� PRUH� ZRPHQ
HQWHU� GHDG�HQG� HGXFDWLRQ�� ZKHUH� WKH\� KDYH� WR� FKDQJH� RFFXSDWLRQ
DIWHU�WKH�FRPSOHWLRQ�RI�WKH�DSSUHQWLFHVKLS�

%RVV� HW� DO�� ������� DOVR� SXEOLVK� HVWLPDWHV� RI� UHWXUQV� WR� DSSUHQ�
WLFHVKLS� WUDLQLQJ� IRU�PDOH� DQG� IHPDOH� FLYLO� VHUYDQWV�� ,Q� WKH�SXEOLF
VHFWRU�� IHPDOHV� KROGLQJ� DQ� DSSUHQWLFHVKLS� GHJUHH� FDQ� FRPPDQG
������KLJKHU�ZDJHV�FRPSDUHG�WR�WKRVH�ZKR�KROG�RQO\�FRPSXOVRU\
HGXFDWLRQ��7KH�FRUUHVSRQGLQJ�ILJXUH�IRU�PDOHV�LV�RQO\�������ZKLFK
LV�XQXVXDOO\�ORZ��0RUHRYHU��=ZHLP�OOHU�DQG�:LQWHU�(EPHU�������
UHSRUW� HVWLPDWHV� IRU� ZKLWH�FROODU� ZRUNHUV� �PDOHV� DQG� IHPDOHV�
ZKLFK� DUH�GUDPDWLFDOO\� ORZHU� �DERXW������ ,QGHHG�� WKHVH� HVWLPDWHV
DUH�QRW�VLJQLILFDQW��7KHVH� ODUJH�GLIIHUHQFHV� LQ�HVWLPDWHV�RI� UHWXUQV
WR�DSSUHQWLFHVKLS�WUDLQLQJ�DUH�TXLWH�XQVDWLVIDFWRU\��VLQFH�QR�H[SOD�
QDWLRQV�FRXOG�EH�SURSRVHG��7KHUHIRUH�PRUH�UHVHDUFK�HIIRUW�VKRXOG
EH�GHYRWHG�WR�WKLV�DUHD�

4.3 Returns to experience

,Q� DOO� VWXGLHV�� WKH� HVWLPDWHG� HDUQLQJV�H[SHULHQFH� SURILOHV� DUH� FRQ�
FDYH� DV� KXPDQ� FDSLWDO� WKHRU\� SUHGLFWV�� 7DEOH� �� UHSRUWV� HVWLPDWHV
IRU� UHWXUQV� WR� H[SHULHQFH� DQG� H[SHULHQFH� VTXDUHG�� 1RWH� WKDW� WKH
UHVXOWV�IRU�&KULVWO���������+RIHU�DQG�3LFKHOPDQQ���������DQG�%RVV
HW�DO�� �������UHODWH�WR�SRWHQWLDO�H[SHULHQFH��ZKHUHDV�WKH�VWXGLHV�E\
=ZHLP�OOHU�DQG�:LQWHU�(EPHU� ��������:LQWHU�(EPHU� ��������DQG
:LQWHU�(EPHU� DQG� =ZHLP�OOHU� ������� UHODWH� WR� DFWXDO� \HDUV� RI
ZRUN�H[SHULHQFH�
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&KULVWO� ������� DQG� +RIHU� DQG� 3LFKHOPDQQ� ������� HVWLPDWH� UH�
WXUQV� WR� H[SHULHQFH� IRU� PDOH� EOXH�FROODU� DQG� PDOH� ZKLWH�FROODU
ZRUNHUV� LQ� ������ $V� H[SHFWHG�� ERWK� VWXGLHV� UHSRUW� DQ� HDUQLQJV�
H[SHULHQFH�SURILOH�ZKLFK�LV�IODWWHU�IRU�EOXH�FROODU�ZRUNHUV�WKDQ�IRU
ZKLWH�FROODUV�� $FFRUGLQJ� WR� WKHLU� UHVXOWV�� EOXH�FROODU� ZRUNHUV
�ZKLWH�FROODU�ZRUNHUV��FDQ�H[SHFW�WKH�KLJKHVW�UHWXUQV�WR�H[SHULHQFH
DIWHU����²��������²�����\HDUV�

9DULRXV� VWXGLHV� UHSRUW� TXLWH� D� GLIIHUHQW� VKDSH� RI� HDUQLQJV�
H[SHULHQFH� SURILOHV�� 7KH� SURILOHV� HVWLPDWHG� E\� &KULVWO� ������� DQG
=ZHLP�OOHU� DQG�:LQWHU�(EPHU� ������� DUH� IODWWHU� DQG� OHVV� FRQFDYH
WKDQ� WKRVH� SUHVHQWHG� E\� +RIHU� DQG� 3LFKHOPDQQ� �������� :KHWKHU
WKHVH�GLIIHUHQFHV� DUH� DWWULEXWDEOH� WR� WKH�PRUH� IOH[LEOH� VSHFLILFDWLRQ
DSSOLHG� E\�+RIHU� DQG�3LFKHOPDQQ� ������� UHTXLUHV� IXUWKHU� UHVHDUFK
�VHH�&DUG��������IRU�D�GLVFXVVLRQ�IRU�XVLQJ�FUHGHQWLDOV�YV��VFKRROLQJ
\HDUV��

&RQVLGHULQJ� WKH�GHYHORSPHQW�RI� UHWXUQV� WR�H[SHULHQFH�EHWZHHQ
�����DQG�������+RIHU�DQG�3LFKHOPDQQ��������REVHUYH�D�VPDOO�WHQ�
GHQF\�WR�D�IODWWHU�SURILOH�IRU�ERWK�JURXSV�

*HQGHU� GLIIHUHQFHV� LQ� UHZDUGV� IRU� H[SHULHQFH� FDQ� EH� VHHQ� IURP
=ZHLP�OOHU� DQG�:LQWHU�(EPHU� �������DQG�:LQWHU�(EPHU� �������� ,Q
WKH�SULYDWH�VHFWRU��\HDUV�RI�H[SHULHQFH�DUH�PRUH�KRQRXUHG�IRU�PDOHV
������� WKDQ� IRU� IHPDOHV� ������� LQ� WKH� HDUO\� VWDJHV� RI� WKHLU� ZRUNLQJ
OLYHV��,Q�WKH�SXEOLF�VHFWRU��QR�GLIIHUHQFHV�LQ�WKH�UHWXUQV�IRU�H[SHULHQFH
DUH�GHWHFWHG��$JDLQ��HVWLPDWHV�IRU�UHWXUQV�WR�H[SHULHQFH�DUH�JHQHUDOO\
ORZHU� LI� SURIHVVLRQDO� SRVLWLRQ� GXPPLHV� DUH� LQFOXGHG�� EXW� WKH� VDPH
SLFWXUH�FRQFHUQLQJ�GLVFULPLQDWLRQ�E\�JHQGHU�DSSHDUV�

4.4 Returns to tenure

,QIRUPDWLRQ� DERXW� MRE� WHQXUH� LV� KDUGO\� DYDLODEOH� LQ�$XVWULD��2QO\
:LQWHU�(EPHU�DQG�=ZHLP�OOHU���������ZKR�XVH� LQIRUPDWLRQ�IURP
DGPLQLVWUDWLYH� VRFLDO� VHFXULW\� UHFRUGV�� LQYHVWLJDWH� WHQXUH� LQGXFHG
ZDJH�HIIHFWV�E\�LQFOXGLQJ�\HDUV�RI�WHQXUH�DQG�LWV�VTXDUH�LQ�WKHLU�UH�
JUHVVLRQV��7KH\�UHSRUW� UHWXUQV� WR� WHQXUH�RQO\� IRU�PDOH�EOXH�FROODU
ZRUNHUV� EHORZ� DJH� ���� )RU� WKLV� JURXS� D� FRQYH[� HDUQLQJV�WHQXUH
SURILOH�LV�IRXQG��ZLWK�IDOOLQJ�UHWXUQV�WR�WHQXUH�DW� WKH�EHJLQQLQJ�RI
WKH�FDUHHU�ZLWK�D�ILUP��7KLV�UHVXOW�VHHPV�WR�EH�DW�RGGV�ZLWK�KXPDQ
FDSLWDO� WKHRU\��EXW�FDQ�EH�H[SODLQHG�E\�WKH�SUHYDOHQW� MRE�KRSSLQJ
DQG�MRE�PDWFKLQJ�EHKDYLRXU�RI�WKLV�JURXS�RI�YHU\�\RXQJ�ZRUNHUV�
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7DEOH���� 5HWXUQV�WR�H[SHULHQFH����

([SHULHQFH ([SHULHQFH 6T�<HDU

)HPDOH 0DOH )HPDOH 0DOH

&KULVWO ������

DOO PDOHV ���� ���� �����

EOXH�FROODU ���� ���� �����

ZKLWH�FROODU ���� ���� �����

FLYLO VHUYDQWV ���� ���� �����

=ZHLP�OOHU DQG :LQWHU�(EPHU ������

SURIHVVLRQDO SRVLWLRQ H[FOXGHG

SULYDWH ZKLWH�FROODU ���� ���� ���� ����� �����

SXEOLF ZKLWH�FROODU ���� ���� ���� ����� �����

SURIHVVLRQDO SRVLWLRQ LQFOXGHG

SULYDWH ZKLWH�FROODU ���� ���� ���� ����� �����

SXEOLF ZKLWH�FROODU ���� ���� ���� ����� �����

:LQWHU�(EPHU ������

XQPDUULHG ���� ���� ���� ����� �����

PDUULHG ���� ���� ���� ����� �����

:LQWHU�(EPHU DQG =ZHLP�OOHU ������

EOXH FROODU EHORZ DJH �� ���� ���� �����

%RVV HW DO ������

DOO ZRUNHUV ���� ���� ����� �����

EOXH�FROODU ZRUNHUV ���� ���� ����� �����

ZKLWH�FROODU ZRUNHUV ���� ���� ����� �����

FLYLO VHUYDQWV

�����

����

SRROHG ���� ���� ����� �����

+RIHU DQG 3LFKHOPDQQ ������

EOXH�FROODU ���� ���� �����

���� ���� �����

���� ���� �����

���� ���� �����

���� ���� �����

���� ���� �����

���� ���� �����

ZKLWH�FROODU ���� ���� �����

���� ���� �����

���� ���� �����

���� ���� �����

���� ���� �����

���� ���� �����

���� ���� �����
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,Q�DQ�HDUQLQJV�FKDQJH�HTXDWLRQ��RYHU�D�SHULRG�RI���\HDUV���SRVLWLYH
UHWXUQV�WR�WHQXUH�EHWZHHQ�����DQG����DUH�IRXQG�� LI� WKH�FKDQJH�RI
HPSOR\HU�DQG�WKH�FKDQJH�RI� LQGXVWU\� LQ� WKLV���\HDU�SHULRG� LV�FRQ�
WUROOHG�IRU�

5 Conclusion

,Q�WKLV�SDSHU�ZH�UHYLHZHG�YDULRXV�$XVWULDQ�VWXGLHV�ZLWK�UHJDUG�WR
WKHLU� HVWLPDWHV� RI� VWDQGDUG� KXPDQ� FDSLWDO� SUR[LHV�� $OO� HVWLPDWHV
�H[FHSW�WKH�HVWLPDWH�IRU�WHQXUH��DUH�LQ�DFFRUGDQFH�ZLWK�WKHRU\�DQG
VKRZ� WKH�H[SHFWHG� VLJQ��5HWXUQV� WR� VFKRROLQJ� OLH� LQ� D� UDQJH� IURP
��� WR� ���� 7KH\� DUH� KLJKHU� IRU� LQVWUXPHQWDO� YDULDEOHV� HVWLPDWHV�
+RZHYHU�� LI�RFFXSDWLRQDO�GXPPLHV�DUH� LQFOXGHG� WKH�HVWLPDWHV�DUH
GUDPDWLFDOO\�ORZHU�

:LWK� UHVSHFW� WR� UHWXUQV� WR� H[SHULHQFH�� DOO� VWXGLHV� IRXQG�FRQFDYH
HDUQLQJV�H[SHULHQFH�SURILOHV��7KH�HVWLPDWHV�DUH�GLIILFXOW�WR�FRPSDUH�
VLQFH�GLIIHUHQW�GDWD�VHWV�PLJKW�REVHUYH�ZRUNHUV�DW�D�GLIIHUHQW�SRLQW
LQ� WKHLU�ZRUN� FDUHHU�� DQG� WKXV� WKH� FRQFDYH�ZDJH� SDWWHUQ�PLJKW� EH
GLIIHUHQWO\�DSSUR[LPDWHG�E\�D�TXDGUDWLF�SURILOH��%XW�DW�D�ILUVW�JODQFH�
HDUQLQJV�H[SHULHQFH� SURILOHV� RI� HPSOR\HHV� LQ� WKH� SXEOLF� VHFWRU� DV
ZHOO�DV�WKRVH�RI�PDUULHG�SHRSOH�DUH�IODWWHU�DQG�OHVV�FRQFDYH�

(VWLPDWHV�RI�UHWXUQV�WR�DSSUHQWLFHVKLS�WUDLQLQJ�DUH�PRUH�GLYHUVH�
:KHUHDV� QRQ�JRYHUQPHQWDO� PDOH� ZRUNHUV� KROGLQJ� DQ� DSSUHQWLFH�
VKLS�GHJUHH�FDQ�FRPPDQG�D�ZDJH�LQFUHDVH�RI�XS�WR������WKH�SUH�
PLXP�IRU�IHPDOH�ZRUNHUV� LV�RQO\�����+RZHYHU�� WKLV�SLFWXUH� LV�UH�
YHUVHG�IRU�FLYLO�VHUYDQWV��KRQRXULQJ�DSSUHQWLFH�WUDLQLQJ�ZLWK�D����
ZDJH�SUHPLXP�IRU� IHPDOHV�EXW�RQO\�ZLWK� D� ���ZDJH� LQFUHDVH� IRU
PDOHV��7HQXUH�LQGXFHG�ZDJH�HIIHFWV�KDYH�KDUGO\�EHHQ�LQYHVWLJDWHG
LQ�$XVWULD�

*HQHUDOO\�� LQ� $XVWULD� QR� FRPSUHKHQVLYH� VWXG\� FRQFHUQLQJ� KX�
PDQ�FDSLWDO�YDULDEOHV�DQG�SULYDWH�UHWXUQV�H[LVWV��7KH�YDULRXV�VWXG�
LHV�GHVFULEHG�DERYH�GLIIHU�VXEVWDQWLDOO\� LQ�WKH�TXHVWLRQV�DGGUHVVHG
DQG�WKH�VDPSOHV�XVHG�WR�HVWLPDWH�WKH�SDUDPHWHUV�RI�GLIIHUHQW�ZDJH
HTXDWLRQV�� VR� WKDW� WKH� UHVXOWV� DUH� VRPHWLPHV� KDUG� WR� FRPSDUH�
0RUHRYHU��PRVW� VWXGLHV� XVH� GDWD� IRU� RQO\� RQH� \HDU�� 6R� WKHUH� LV� D
QHHG�IRU�D�ORW�RI�IXUWKHU�UHVHDUFK�LQ�WKLV�ILHOG��ZKLFK�FRPSULVHV�DOO
DVSHFWV�FRQFHUQLQJ�KXPDQ�FDSLWDO�DQG�HDUQLQJV�
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Appendix

7DEOH�$��� $SSOLHG� UHVHDUFK� RQ� UHWXUQV� WR� HGXFDWLRQ� LQ
$XVWULD��YDULDEOHV�LQFOXGHG
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([SHULHQFH SRWHQWLDO SRWHQWLDO SRWHQWLDO DFWXDO DFWXDO DFWXDO
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:KLWH FROODU
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:RUNLQJ +RXUV [ [ [

6HFWRU 3XEOLF�
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5HJLRQ [ [ [ [

&LW\ 6L]H [ [ [

6HFWRU RI ,QGXVWU\ [ [ [

0DULWDO 6WDWXV�

&KLOGUHQ
[ [ [

:RUN ,QWHUUXSWLRQ [

$SSUHQWLFH 7UDLQLQJ [ [ [

6HDVRQDO 2FFXSDWLRQ [ [

)RUHLJQHU [ [ [ [

7HQXUH�

7HQXUH 6TXDUHG
[

8QHPSOR\PHQW UDWH [

6HOHFW� %LDV

&RUUHFWLRQ
[ [ [ [

1RWH� 
 5HJUHVVLRQV DUH UXQ ZLWK DQG ZLWKRXW SURIHVVLRQDO VWDWXV�


