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ABSTRACT 
 

Flexible Workplace Practices and Labor Productivity�

 
 
Using a German employer-employee matched panel data set this paper examines the effects 
of High Performance Workplace Systems (HPWSs) on labor productivity (defined as sales 
per worker) and labor efficiency (defined as the inverse of unit labor costs). The estimation 
results indicate that simple cross-sectional estimates of the effects of implementing HPWSs 
on labor productivity are biased downward due to unobserved time-invariant establishment 
effects and the endogeneity of the used measure for innovative workplace practices. The 
latter bias appears to be quantitatively more important. Results from estimating a correlated 
random coefficient model further suggest that a potential bias in the 2SLS-estimates due to 
self-selection seems to be negligible. The estimated effects of HPWSs on labor productivity 
are economically important and rising over time. However, corresponding positive effects of 
HPWSs on labor efficiency occur only in the long run. Finally, due to rising wages associated 
with the adoption of HPWSs, the effects of these systems on labor efficiency are smaller than 
the corresponding effects on labor productivity. 
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Ó¸xI��~k�����^Ð¦~m��~mx·�w��{r�yv�ÒL{o�wvy��x ��ôI´ ô·¿rô ��ôI´ ôIçmô �¸ôq´ ôqçmô ��ôI´ ô ôrä¤±ôq´ ôqçQ ·§ ¤¥ôI´ ôIçLå�§ ¤±ôq´ ôqçÍå�§ ¤¥ôI´ ôIçQe §
½ � ôq´ åoä ôI´ å% ôq´ å ò ôI´   ô

k n5l{m�og|}p%~�v�lohkj�t��Zv+�rm·l�m�l�p	mNh}w�y[y��5tGw�y�y�z
Ó¸xI��~k�����^Ð¦~m��~mx·�w��{r�yv�ÒL{o�wvy��x ôI´ ô æ%e2�	�?� ôq´ ô ¿�æ2�	� ôq´ ô ¿rô�� ôI´ ô·¿rô¤±ôq´ ôqç�çÍ§ ¤¥ôI´ ôIçL¿�§ ¤±ôq´ ôqçÍ¿�§ ¤¥ôI´ ôIçmæ §
½ � ôq´ ¿G ôI´ ¿%e ôq´ ¿�¦ ôI´ æ·¿

k n5lnm�o�qVpa~�v�lohkj�t��Zv+�rm·l�m�l�p	mNhVw�y�y[�5tGw�y�y�z�t��Z�����#�
Ó¸xI��~k�����^Ð¦~m��~mx·�w��{r�yv�ÒL{o�wvy��x ôI´�çÍ¿ræ2�	�?� ôq´ ô%e!e2�	� ôq´ ô%e�æ��?� ôI´ ô�¦%e¤±ôq´ ô ¿G ·§ ¤¥ôI´ ô æ·òr§ ¤±ôq´ ô�æNòr§ ¤¥ôI´ ôNòNçL§
Ä7¤¥Ï����k��©,��~m�»Ó¸xIt��w��©q�P~kx·��§ ¿�¦qç ´�ç ¦ çmä·å�´ å�¦ çkä æI´ å?¦ ¿?¦q´ æ å
��{r�w�wv�{r��½ � ¤±Ï��q���y©I��~L�»Ó¸xIt¬���w©I�A~mx·��§ ôq´yçQe ¿ ôI´�çLôqç ôq´yçmô ô ôI´ ô�ä�ä
½ � ôq´ ¿ræqç ôI´ ¿%  å ôq´ ¿ ò�å ôI´ ¿%e% 

k n5l{m2oe�8p{~�v¥lohkj�t��Zv+�rm·l�m�l�p	m·hZw�y�y[�5tGw�y�y�zZtRqRsIlÍl�m�o¥n�j�m����'n5l{�ns[��qRs�m2��p?vQm�l�jmh
Ó¸xI��~k�����^Ð¦~m��~mx·�w��{r�yv�ÒL{o�wvy��x ôI´�çmä�ä��	�?� ôq´yçmô·å	�?�	� ôq´yçmô�ô��?� ôI´�çLôqç¤±ôq´ ô ¿ ò�§ ¤¥ôI´ ô æ?¦ § ¤±ôq´ ô�æ�¦ § ¤¥ôI´ ôNòr¿�§
�� ¾�� ��ôI´ ôNòoæ2�	� ��ôI´ ô�äNò �¸ôq´ ôrä�ä ��ôI´ ôNòoô¤±ôq´ ô�æ�ô·§ ¤¥ôI´ ô æ?¦ § ¤±ôq´ ô�æ�¦ § ¤¥ôI´ ôNòoô §
�� ¥0� ��ôI´ ô æqç7�	� �¸ôq´ ô ¿% 2� ��ôI´ ô·¿G �� ��ôI´ ô ô?¦¤±ôq´ ôqçmæ·§ ¤¥ôI´ ôIçkä·§ ¤±ôq´ ôqçmä·§ ¤¥ôI´ ôIçmæ §
½ � ôq´ ¿ ò ôI´ ¿%e ôq´ ¿�¦ ôI´ æ æ
Ï®t���{�¨q�yvytw�q�P~kx·�¦Õc�I{r��{����w~m�wv�t¬��vy�mt ��~mt ��~mt ��~Lt ��~mt
Ó¸xI��©,t¬���w�»Ðu©q�P�Pvy~mt §u� ��~mt ��~Lt ��~mt
Ï��P�q�y�o��~m~5Õc�,{r��{��ª��~k��vyt��wv��kt §u� §d� ��~Lt ��~mt
Ñ¦xq�y��Ïct¬��{r¨q�yvytw�q�P~kx·��tc¯£v��w�º{r�d��~L{�t��EçLô�ôAÏ��P�q�y�o��~m~mt §u� §d� §u� ��~mt
Ñ¦¨Itw~k��«o{o�wvy��x,t ç�Â æqç;¦ ç Â æIç;¦ ç�Â æqç ¦   å·ò

I�Érá�Æ�Ì�FP½£��¨I©It¬�At¬��{rxI�q{����¶~m�w������tEv�xR�,{r��~kx·�w�q~Lt�~Ltk´Ohjh$hNÎAt¬��{o�wv�t��wv��k{r�y�y��twv�z xqv³­��k{rx·�.{r���y~m{�t���{o���w�q~�çW¤�y~k«�~m�±´rh	hNÎit¬��{o�wv�t��wv��k{r�y�y�gt�vyz�xqv�­,�m{rx·�7{r�;�y~m{ t¬�£{o�;�w�I~5å~¤ó��~m«�~m�±´rhNÎ�t���{r�wv�t¬��vy�m{r�y���gtwv�z xqv�­,�k{�x �7{o�£�y~m{�t��£{o�;�w�q~çmô ¤ �y~k« ~k�Ã´uíd�y�it���~m�kv³­,�m{o��v�� xIt¦�k��x·�w�����
�����d���q~��y��z'�r���w����{���~m�A�I���o�N�P~kx·�mÂ,�w�I~��y��zg�����w�r��{r��v�xN«�~Lt¬���P~kx·��t��~k��¯;����¡�~k�P{�tP{¶�q���Í������� �P�w�q~º�m{r�qv���{��7t��w����¡�Â����q~º�y��z¶�r�¦��{r�w~k��v�{r�£���·t¬��t.��~k��¯;����¡�~m�mÂi���q~¹tw�I{r��~'���~��������w��t���x²�w����{��®tw{���~LtkÂ�{º��©I�A�.�²«Í{��wv�{r¨I��~�vyxI��v��k{r�wvyxqz¹¯£�q~k�w�q~m�Z�w�I~g­I���¾vyxN«�~Lt¬��~m�²vyxRÓ¬µ;�±��~m���qxq� ��� z��vyx²�w�q~g��{�t��Z��~L{r�LÂ�{º��v�t�����~��w~�«o{��wv�{r¨q�y~�vyxI��v��k{o��v�xIz��w�q~'t���{r�w~k�Ã���Á�±���q~g{r�w�Z�r�;�w�q~g�w~m���Ixq���y��z �*©Itw~m�¶vyx²�w�q~~mt���{�¨q�yvytw�q�P~kx·�mÂ·{5��©q�P���A«o{r��vy{�¨q�y~£v�xI�qvy�m{o�wvyxqz5¯£�q~k�w�q~m�����q~£­I��� v�t®�k�o«�~k��~m��¨N�.¯7{rz ~7{�z���~k~m�A~mx·��tmÂo�w�q��~k~��©q�P�.��«o{r��vy{�¨q�y~mtivyxI��v��k{o��v�xIzE�w�q~u{�z�~7�r��{rxP~Lt¬��{r¨q�yvytw�q�P~kx·�LÂ {rx,�A{5�q©q�P����«o{��wv�{r¨q�y~7v�x,��vy�m{o��v�xqz5¯£�I~��w�I~k�{rx�~mt���{�¨q��v�tw�q�P~kx·�;v�t7{.twvyxqz��y~u­,�w� � �c�I{����7�r�^{��.©q�³��v³��~mt���{�¨q�yvytw�q�P~kx·�;­I�w��´�¢N��~m�kv³­,�m{o��v�� xItE¤±¿�§�Â
¤¥æ·§ªÂq{rx,�¤�äN§5{r��tw�»vyxI�k��©I�q~¹çL¿�vyxI��©It��w���¶�q©q�P�Avy~mtm´º¢N�,~L��v�­,�k{r�wvy��xIt'¤¥æ §Z{rxI��¤�äN§EvyxI���y©I��~P���q~������y�y�o¯£v�xqzº«o{��wv�{r¨q�y~mt��~Ltw�k�wvy¨qvyxqzE�w�q~¦~k�P�q�y�o�N�A~mx·�®t¬���w©I���w©q��~dvyxg{rx�~Lt¬��{r¨q�yvytw�q�P~kx·�LÎ
�w�I~¦tw�I{r��~£�r���q���r��~Ltwtwv�� xI{r��t�{rx,�.~mxqz�vyxq~m~k��tkÂ�w�I~;~m�P�q���o�N�P~kx·��tw�I{r��~c���I��~m�P{���~7~m�A�I���o� ~k~mtmÂÍ�w�I~;~m�P�q���o�N�P~kx·��tw�I{r��~c���I��� �w~mv�z x�¯;����¡�~k��tmÂL{�xI�Z���q~£�P~m{�x{rz ~E�r�G���q~5~k�P�q�y�o��~m~mtm´
Ò �
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¤¬çÍ§ ¤Ã¿�§ ¤±æ § ¤�äN§
k n5l{m�o7eOprq�l7s�hLh*t*u�mNprj�v.s[lxw�y[y[��p

Ó¸xI��~k�'�r��Ð¦~m��~mx·�w��{r�yv�ÒL{o�wvy��x ôq´ ôqçmô ôq´ ôqçÍå ôI´ ôIçkä ôI´ ô æ ¿2�¤±ôq´ ôqçQe·§ ¤¥ôq´ ôqçñe § ¤¥ôI´ ôIçQe § ¤±ôq´ ôqç;¦·§
½ � ôq´   å ôI´  ! ôI´  Nò ôq´  ·ò

k n5lnm�oe|}p{~�v¥lÍhmj*t��}v.�rm·l�m2l^p?mNhZw�y�y[��t�w�y[y��
Ó¸xI��~k�'�r��Ð¦~m��~mx·�w��{r�yv�ÒL{o�wvy��x ôI´ ô·åoä��	�?� ôq´ ôrä æ��?� ôq´ ôrä ä��?�	� ôI´ ô·å�¿	�	�?�¤±ôq´ ôqçkäN§ ¤¥ôq´ ôqçñ  § ¤¥ôI´ ôIçÍòr§ ¤±ôq´ ôqçQe·§
½ � ôq´ ¿�¦ ôI´ æ·¿ ôI´ æ æ ôq´ ¿�¦

k n5l{m�o�qUpa~�v¥lÍhmj*t��}v.�rm·l�m2l^p?mNh}w�y[y[��t�w�y[y[��t��Z�����*�
Ó¸xI��~k�'�r��Ð¦~m��~mx·�w��{r�yv�ÒL{o�wvy��x ôI´�çmäIç7�	�?� ôq´ ¿rô å2�?�	� ôq´ ¿�ç ç7�?�	� ôI´ ¿%e% 2�	�¤±ôq´ ô�æ ¿ § ¤¥ôq´ ôrä~e § ¤¥ôI´ ô�ä!e § ¤±ôq´yçmô·ò�§
Ä7¤¥Ï����k��©,��~m�»Ó¸xIt��w��©q�P~kx·��§ çñe% I´ e�ä e?¦I´ ò ò e�¦q´ ¿ræ çQ q´ åGe
��{r�w�wv�{r��½ � ¤±Ï��q���y©I��~L�'Ó¸x,t¬���w©q�P~mx �ª§ ôq´yçÍòoô ôq´ ô?¦Iç ôI´ ô�¦qç ôq´ ô�æ%e
½ � ôq´ ¿G �æ ôq´ ¿ræ! ôI´ ¿rä·¿ ôq´yçkä! 

k n3lnm�oe��p%~�v�lohmj*t��}v.�rm·l7m�l^p?mNhZw�y[y[��t�w�y[y[��tRq�s,lÍl�m2o±n�jGm�����n5ln�{s[��qRs�m2��p?v.m�l�jLh
Ó¸xI��~k�'�r��Ð¦~m��~mx·�w��{r�yv�ÒL{o�wvy��x ôI´�çÍå�¿	�	�?� ôq´ ¿�çQ ��?�	� ôq´ ¿�¿�æ2�?�	� ôI´ ¿%e%e2�	�?�¤±ôq´ ô�æ·ò�§ ¤¥ôq´ ôrä�òr§ ¤¥ôI´ ô�äNòr§ ¤±ôq´ ô?¦�æ·§
�� ¾�� �¸ôq´ ô%e�¦2�	� ��ôI´�çñ qç��?�?� �¸ôq´yçQ rä��?�	� ��ôI´ ¿ ¿Ge2�	�¤±ôq´ ô�æ?¦·§ ¤¥ôq´ ô å ¿�§ ¤¥ôI´ ô·å�çL§ ¤±ôq´ ô?¦·ò�§
�� ¥0� ��ôI´ ôIçQ �¸ôq´ ôqçñe �¸ôq´ ô ¿�ô ��ôI´ ôIç�ç¤±ôq´ ô ¿rô·§ ¤¥ôq´ ô ¿qçL§ ¤¥ôI´ ô·¿rô § ¤±ôq´ ôqçQe·§
½ � ôq´ æ�ô ôI´ æ æ ôI´ æ�ä ôq´ æqç
Ï®t���{�¨q�yvytw�q�P~kx·�¦Õc�I{r��{����w~m�wv�t¬��vy�mt ��~mt ��~Lt ��~mt ��~mt
Ó¸xI��©,t¬���w�'Ð¦©q�P�Pv�~Lt §d� ��~Lt ��~mt ��~mt
Ï��P�q�y�o��~m~5Õc�,{r��{��ª��~k��vyt��wv��kt §d� §d� ��~mt ��~mt
Ñ¦xq�y�'Ï®t���{�¨q�yvytw�q�P~kx·��t7¯£v��w�º{r�7�y~m{ t¬�ZçLô�ôAÏ��P�q�y�o��~m~mt §d� §d� §d� ��~mt
Ñ¦¨Itw~k��«o{o�wvy��x,t ¦ ¿qç ¦·¿�ç ¦ ¿�ç ä�ä,ç
I�Érá�Æ�Ì�F®¢N~m~5xq�r��~mt;���gµ�{�¨q��~5æI´

Ò �
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¤�çL§ ¤Ã¿�§ ¤¥æ § ¤�äN§
k n5lnm�o7eOprq�l�s,hLh�t#u�m·p�jGvQs�lxw�y�y�zKp

Ó¸xI��~��»�r��Ðu~L��~mx ����{���vyÒm{r�wvy��x ��ôI´ ô·årô��?�?� �¸ôq´ ô�ærä��?� �¸ôq´ ô ¿%e2� �¸ôq´ ôqç;¦¤¥ôq´ ôqçoòr§ ¤¥ôq´ ôqçñ  § ¤¥ôI´ ôIçQ  § ¤±ôq´ ôqç;¦·§
½ � ôI´ ä,ç ôI´ äNå ôI´ ä~ ôq´ å�å

k n5l{m�og|}p%~�v�lohkj�t��Zv+�rm·l�m�l�p	mNh}w�y[y��5tGw�y�y�z
Ó¸xI��~��»�r��Ðu~L��~mx ����{���vyÒm{r�wvy��x ôq´ ôrä·å2�?�	� ôq´ ô ¿·ò?�?� ôq´ ô ¿% 2�?� ôq´ ôqçñ ¤¥ôq´ ôqçÍ¿�§ ¤¥ôq´ ôqçLæ § ¤¥ôI´ ôIçmæ § ¤±ôq´ ôqçQ ·§
½ � ôI´ ô!e ôI´�çLô ôI´�ç ç ôq´yçLå

k n5lnm�o�qVpa~�v�lohkj�t��Zv+�rm·l�m�l�p	mNhVw�y�y[�5tGw�y�y�z�t��Z�����#�
Ó¸xI��~��»�r��Ðu~L��~mx ����{���vyÒm{r�wvy��x ôq´ ô% Nò?�?� �¸ôq´ ô�ô æ �¸ôq´ ô�ô!e ôq´ ô�ô�ä¤¥ôq´ ô ¿?¦ § ¤¥ôq´ ôrä·æ § ¤¥ôI´ ô�ä æ § ¤±ôq´ ô%e ¿ §
Ä;¤±Ï��q���y©I��~L�»Ó¸xIt¬���w©I�A~mx·��§ ¿ræ! q´ æ?¦ çL¿ ¿�´ ¦·ò çL¿ ¿�´  �ô ¿ ò�´ æ ô
��{r�w�wv�{r��½ � ¤¥Ï��q���y©I��~m�»Ó¸xIt��w��©q�P~kx·�ª§ ôq´yçÍòoä ôq´yçmô ô ôI´�çLô�ô ôq´ ôrä~e
½ � ôq´ ô%e ô ôq´ ô?¦�¦ ôI´�çLô�æ ôq´yçkäNå

k n5l{m2oe�8p{~�v¥lohkj�t��Zv+�rm·l�m�l�p	m·hZw�y�y[�5tGw�y�y�zZtRqRsIlÍl�m�o¥n�j�m����'n5l{�ns[��qRs�m2��p?vQm�l�jmh
Ó¸xI��~��»�r��Ðu~L��~mx ����{���vyÒm{r�wvy��x ôq´ ô%e�æ��?�	� ôq´ ô�ô�¦ ôI´ ô ôrä ôq´ ô�ô! ¤¥ôq´ ô�æ ô § ¤¥ôq´ ôrä ä·§ ¤¥ôI´ ô�ä�ä·§ ¤±ôq´ ô%eräN§
�� ¾#� �¸ôq´ ô�ô�ä ôq´ ô årä ôI´ ô·åGe ôq´ ô ¿qç¤¥ôq´ ô�æNòr§ ¤¥ôq´ ôrä)¦ § ¤¥ôI´ ô·årô § ¤±ôq´ ô%e·ò�§
�� ¥�� �¸ôq´ ô ¿rä �¸ôq´ ô ¿�ô �¸ôq´ ôqç ¦ �¸ôq´ ô�ô% ¤¥ôq´ ôqçÍå�§ ¤¥ôq´ ôqçñ  § ¤¥ôI´ ôIçÍòr§ ¤±ôq´ ôqçÍò�§
½ � ôI´ ô!e ôI´�çLô ôI´�ç ç ôq´yçLå
Ï®t���{r¨I��v�t��I�A~mx·�uÕc�,{r��{��ª��~k��vyt��wv��kt ��~Lt ��~Lt ��~mt ��~Lt
Ó¸xI��©It��w����Ð¦©q�P�Pv�~Lt §d� ��~Lt ��~mt ��~Lt
Ï��P�q�y�o��~k~ZÕc�I{���{ �ª�w~m�wv�t��wv��kt §d� §d� ��~mt ��~Lt
Ñ¦xq���»Ï®t���{�¨q��v�tw�q�P~kx·��t;¯£v��w�¹{o�£�y~m{ t¬�5çmô ô.Ï®�P�q���o� ~k~Lt §d� §d� §d� ��~Lt
Ñ¦¨It�~m�w«o{r�wvy��xIt ç�ÂyçL¿%e ç�ÂyçL¿%e ç Â�çÍ¿Ge å% qç

I�Érá�Æ�Ì�F®¢N~m~5xq�r��~mt;���gµ�{�¨q��~5æI´

Ò �
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¤�çL§ ¤±¿ § ¤±æ § ¤¥ä·§
k n5lnm�o7eOprq�l�s,hLh�t#u�m·p�jGvQs�lxw�y�y��Kp

Ó¸x,��~��'���iÐ¦~m�k~kx·�w��{r�yvyÒm{o��v�� x �¸ôq´ ôrä·¿2� ��ôI´ ô æqç �¸ôq´ ôqçQe ôI´ ôIç;¦¤¥ôq´ ô ¿ ¿�§ ¤¥ôI´ ô·¿�¿ § ¤±ôq´ ô ¿ ¿�§ ¤¥ôI´ ô·¿�çL§
½ � ôI´ å�ô ôq´ åræ ôq´ åoä ôI´  !e

k n5l{m�og|}p%~�v�lohkj�t��Zv+�rm·l�m�l�p	mNh}w�y[y��5tGw�y�y��
Ó¸x,��~��'���iÐ¦~m�k~kx·�w��{r�yvyÒm{o��v�� x ôq´ ôräIç��?� ôI´ ô·¿�å ôq´ ô ¿rä ôq´ ôrä~e2�?�¤¥ôq´ ôqçoòr§ ¤¥ôI´ ô·¿rô·§ ¤±ôq´ ô ¿�ô § ¤¥ôI´ ô·¿ræ §
½ � ôI´�çLô ôq´yçL¿ ôq´yçmæ ôI´�ç ¦

k n5lnm�o�qVpa~�v�lohkj�t��Zv+�rm·l�m�l�p	mNhVw�y�y[�5tGw�y�y���t��Z�����#�
Ó¸x,��~��'���iÐ¦~m�k~kx·�w��{r�yvyÒm{o��v�� x ôq´ ô%e·ò	�?� ôI´�çLô å ôq´yçmô�ä ôI´�çLô�ô¤¥ôq´ ô�æNòr§ ¤¥ôI´ ô! räN§ ¤±ôq´ ô% �ä·§ ¤¥ôI´�çLô%  §
Ä7¤±Ï��q���y©I��~L��Ó¸x,t¬���w©q�P~mx �ª§ çLå·òN´  qç ò�å�´ æ%e òråq´ å%e çÍå�´   å
��{�����vy{���½ � ¤¥Ï����k��©,��~m��Ó¸xIt��w��©q�P~kx·��§ ôq´yçÍò�ç ôI´ ô�¦qç ôq´ ô?¦·¿ ôI´ ô�ä�ä
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