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ABSTRACT

Complementarity of Labour Market Institutions, Equilibrium
Unemployment and the Persistence of Business Cycles*

This paper evaluates complementarities of labour market institutions and the
business cycle in the context of a stochastic dynamic general equilibrium
model economy. Matching between workers and vacancies with endogenous
time spent in search, Nash-bargained wages, payroll taxation, and differential
support for unemployed labour in search and leisure are central aspects of the
model. For plausible regions of the policy and institutional parameter space,
the model exhibits more persistence than standard RBC models and can
exhibit indeterminacy of rational expectation paths without increasing returns
in production. Furthermore, labour market institutions act in a complementary
fashion in generating these
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NON-TECHNICAL SUMMARY

The high level of unemployment in most European countries remains a difficult
subject for economists. The number of candidate explanations has risen faster
in recent years than the phenomenon itself. Since the publication of the 1994
OECD Job Report, it is received wisdom that government policies and more
generally ‘institutions’ play a central role in this process. Here one includes
unemployment insurance, collective bargaining mechanisms, social
assistance, job protection and other labour market regulation, labour and
capital taxation, and product market regulation. It remains a problem,
however, that these institutions existed in the 1960s: why are things so
different now compared to then?

This paper picks up on a theme stressed in a number of studies:
complementarity of labour market institutions in affecting unemployment. An
important conclusion of this research is that modest reforms in isolation may
have little impact, as long as other institutions remain unchanged. As these
analyses are essentially static, the dynamics of such complementarities and
their interactions with the rest of the macroeconomy are not well-understood.
Furthermore, it is rarely noted that rises in European unemployment have
generally occurred at business cycle frequencies, making it a cyclical as well
as a structural phenomenon. For this reason, more promising approaches
have stressed interactions of institutions with exogenous events, or have
invoked models with increasing returns to scale and multiple equilibria. For
example, in his Robbins lecture, Olivier Blanchard claims to explain a large
component of variance in unemployment by interactions of institutions with
shocks such as the oil price increases of the 1970s and the slowdown in total
factor productivity. The theoretical underpinning for these interactions is,
however, lacking.

This paper aims at bringing together these approaches in explaining
persistence in European unemployment. We investigate potential
complementarities of labour market institutions in the context of a dynamic
stochastic general equilibrium model. We base the investigation on the
expectation that the functioning of the labour market – as clearinghouse for
the most important factor of production – will affect business cycle dynamics.
We take this issue seriously by giving up assumptions that labour markets are
perfectly competitive or can costlessly replicate the social optimum. We study
a number of institutions which are suspected of influencing the steady state of
economies, including the generosity of unemployment insurance, the subsidy
of non-search unemployment (social welfare or unconditional unemployment
assistance), the efficiency of job matching, labour taxation, and wage
bargaining. In particular, we explicitly differentiate between unemployment
insurance – a subsidy for job search – and social assistance, which is a
subsidy for engaging in leisure (unemployed and not searching). In doing so



we attempt to capture the difficulty of distinguishing between those who
search and those who do not.

The central results of the paper can be summarized as follows. We find
important regions of the parameter space in this model are associated with
both high output persistence as well as indeterminate dynamics (which
indicates the potential for cycles to be caused by sunspots and propagated by
self-fulfilling prophecies). For example, it could be the case that pessimistic
expectations about European economies may have been self-fulfilling. The
model identifies at least three potential suspects that might generate
indeterminate dynamics: 1) a high ‘misclassification rate’ in the unemployment
insurance system, or the fraction of leisure which is compensated as search
unemployment; 2) a high replacement ratio (the relative amount of
unemployment compensation to the previous wages); and 3) balanced budget
policies.

Indeterminacy can be understood as follows. To begin with, significant
increasing returns in production and a government budget generating fiscal
increasing returns mean that remuneration for labour is increasing in
economic activity. Now, let us suppose that agents believe that economic
conditions are worsening (although this is unjustified by fundamental facts).
This results in lower propensity to invest and to search. Hence, economic
activity is reduced and unemployment rises. Consequently, labour taxes go up
and, together with the productive increasing returns, lower gross wages and
remuneration of capital rise. In the end, the initial belief of a coming recession
is self-fulfilled. We show that indeterminacy of rational expectations must not
be connected to unreasonably large departures from perfect markets such as
is the case in other work. In fact, the inclusion of labour market inefficiencies
can generate sunspot equilibria at constant returns in production.

The model is able to replicate most business cycle facts such as co-
movements and relative amplitudes. Perhaps the most important feature of
the model is that it also predicts strongly persistent patterns for variables
considered. This means that once that the economy is disturbed, a long time
may be required for output and unemployment to return to normal levels.
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W ì |�@?! �Lt|@t �3@h�@_�tc w@ht w��?}^��t|c �ih kh�ti**c ��h�t ��tt@h�_itc @?_ O@h@*_

N�*�} uLh UL?t|h�U|��i UL44i?|t� A��t ThL�iU| �@t t�TTLh|i_ M) |�i 5L?_ihuLhtU��?}tMihi�U�

�.� �"�@?|��!@|�L? �?_ 5�4�*@|�L? �L!L?L4�tU�ih �hL3itti�� ì_ih @*tL }h@|iu�**) @U!?L�*�
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�
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�� �� ����� 2��� ������3 �� �� ����, ���� �����
��������� ��� ��������� ����� �� �����7� ����� ���
��� �������%� =���� ������
���������� �	 ���������� ���
���$ � ������ ����� �	 ��������� ������ � ��%��
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�� %��� ���� ��� ��
� ������ �� � ���������� ������� �0
������
� ����� ���
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��� /
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��� �
�� ���� �� �����
�� �������� ����������� �	 � ������ �������� ���
��� 9�� ����� ����� 2���
������3 ��
� ��������� � ������ �������� ���
�� ��� ��� ������� ��������� ��:
���	 �	 ������ ���
��� �� ���	:	
�B������ ���� ��� ���� ���� �	 ���������� ���
���
�� ���
����� ����% ��$ �� %��� ����� �� ����� ������ ��� ������������	�� 1
�
���� �� ������� %��� ��� �������� �
���� ��0
����� ����� ��������� ���������
������ � ��%�� �0
������
� ��� ����$ ��� �	���:��� ���
�� �� ����� ��� �� �������:
��� %��� ����� ���� �� ��� ������� �	 ���������� ���
��� �� ������ �����������
�� ������ ���
��� ��� ����� �� ���	:	
�B������ /
���������$ ��� ���
��� ������
�	 ����������� ���	�� �
� ��� ����	�
� ���
����� ���������� 	�������$ ��
� �����:
����� � %����� �-��� ���� �
�� ���������� �������� 9 ������������ �-���
������ 	��� ��� ���������� B���� �����	 �
� �� ��%�� ��(�:
 �	 %��	��� �� ����
������
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��� ���
���� ����� ���������� 	�� ��� ���
�� ��� ���� ��� �����F� ��
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��� �� ��� ����� ���%��� ��������� ������ �	 B��� ��� %��(���
��� ��������� ��������� > �� ���� �����������45 ���� ��$ �� �������� �� ������
�������� ���� ��� �������� %��� ��������� ���
������� #�����$ ���������� ��:
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���� ��� �� ���%� �
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� ���
�� �����
��� �� �����
��� �� ������ ���	� �� � ���
�� �	 ��� ������ ���������� �	 ���� ����������� ����
�������� %��� ���� �� �������� �� ��������� ��� �����F� �
�
� �����������

� #����� 

��� $���
	���� ������ 

)� ����� � ��� 5 %� ������ �
������ ����� ���������� �� ��� 	��� �	 �
������
������� 	�� ������������� ��������� 	��� ��� =��� ��� 4��� <������� 4�
������ '�����(:;������� B������� �� �
� ���� 	�� ���%��� ��� ����� C�(� ����
���� �!� ��
������$ ��� B��� � ���B������� �	 ��� 
�
�� �
������ ����� 	����,
����
����� �� 2��������3 �������� ���� <!; %������ ���������� �� �
�� ����
�������� ���� <!;� 1
������ ����� ���������� ��	��� �� ��� 	��� ���� %��� ���
���%�� ���� �	 
���������� �
�
� �� ����� �������$ �� ����� �� ������ ����
	�� � 	�% 0
������� ��� ����
�� �	 ���������� �� ��� �
������������� ���������G
�	 ��� ���� 	����% � ������ %��($ ��� �
������������� �� 7���G �	 ����� �� ������
���� ��������� �� ��� ������$ ��� B��� ��-������� ���� %�
�� �������� ��������
�
�������������� /�� =��� ��� <����� <!; ����$ ��� �
������������� ���������
������� ������� ������ ����������� ������� 	�� ���� ��� �� ������ ��� =��� ����:
��� ������ ������� ����������� ��� ���� �������� ��-������� ���%��� ��� �%�
��������� ���� �� �� ���� ��� =��� ����� �� ���� ��������� ���� <������F�$
��� ���� ����� ���� ��� ����� �� <������ ������ ���� ����� �����������

����� �� 	
�
�
 4<87=L04<<4=LL

Fruuhodwlrq ri Rxwsxw +uhdo JGS, zlwk

Yduldeoh { Uho1 Yrodwlolw| {+w06, {+w05, {+w04, {+w, {+w.4, {+w.5, {+w.6,

Rxwsxw 4133 316; 3196 31;8 4133 31;8 3196 316;

Frqvxpswlrq 3183 3188 319; 31:; 31:: 3197 317: 315:

Lqyhvwphqw 6143 3176 3196 31;5 31<3 31;4 3193 3168

Oderu 31<: 3147 316< 319: 31;; 31<4 31;3 3196

Zdjh vkduh 3178 03177 03186 03184 03179 03146 3146 3165

Xqhpsor|phqw :13; 03184 0319; 031;6 031;6 031:91 0318< 03175

Ydfdqflhv ;13; 3188 31:7 31;: 31<6 31;8 319; 317:

Rxwsxw jurzwk 4133 3136 3155 316: 4133 316: 3155 3136
Vrxufh= Frroh| +4<<8, dqg Fkulvwldqr dqg Wrgg +4<<9, iurp zklfk zh wrrn wkh rxwsxw jurzwk iljxuhv +4<7:=L0

4<<8=L,1
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����� � ������� 4<:3=L04<<7=LY

Fruuhodwlrq ri Rxwsxw +uhdo JGS, zlwk

Yduldeoh { Uho1 Yrodwlolw| {+w06, {+w05, {+w04, {+w, {+w.4, {+w.5, {+w.6,

Rxwsxw 4133 3193 31:; 31;< 4133 31;< 31:; 3193

Frqvxpswlrq 3199 3195 31:8 31;8 31<7 31<5 31:6 3193

Lqyhvwphqw 41<; 3188 31:7 31;9 31<9 31;< 31:< 3198

Oderu 3184 313< 315; 317; 3198 31:; 31;7 31;8

Zdjh vkduh 318: 03187 03186 03179 03169 0314; 3135 3154

Xqhpsor|phqw <17< 03163 0317; 0319< 031:; 031;8 031;9 031;3

Ydfdqflhv 43184 3178 3197 31:3 31:4 3198 3187 316<

Rxwsxw jurzwk 4133 315; 3154 3168 4133 3168 3154 315;
Yduldeoh ghilqlwlrqv= Sulydwh Ilqdo Frqvxpswlrq H{shqglwxuhv +F,/ L@Il{hg Fdslwdo Irupdwlrq +L,/ Rxwsxw

@F.L Wrwdo Hpsor|phqw/ Vwdqgdugl}hg Xqhpsor|phqw Udwh1 Doo yduldeohv +h{fhsw zdjh vkduh dqg xqhpsor|phqw,

kdyh ehhq orjjhg dqg ghwuhqghg e| dsso|lqj wkh Krgulfn0Suhvfrww ilowhu1 Qdwlrqdo lqfrph dqg surgxfw dffrxqwv

gdwd duh phdvxuhg lq 4<<4 GP whupv1 Vrxufh ri Gdwd= RHFG Qdwlrqdo Dffrxqwv dqg LPI Hfrqrplf Lqglfdwruv/

Vwdwlvwlvfkhv Exqghvdpw +rxwsxw jurzwk,1

��� #���
 #����� 

%���� ����	
 ����� )��
 #���������� ��� ���� ���
� *($+,

4� ����� �� �������� ��� ����������� �	 �� ������� �� �
����� �� ��� ����:
	������� ����� 	�� ����� ���(�� ������� )� �����
���$ %� �������� �� �������
%��� �
�
� ���������� �	 ������ 2�3 �0
�� �� +�E*$ % H ** H +� �������� ���
���
2� H �3� �0
�� ���������� �%��$ ' H +�@� ��� � H ��3� ���� ������� �� �������:
����� )� �� %���:(��%� ���� %��� ���
������� ����(� ��� �������� 
�����������$
��� ����� �� ������� �������� �	 ���������� �
������ ����� ��������$ ��� ��
%� ������� 	��� ���������� ���� ����� 4��� �
����� �� ��������� ����������
����(� 2�} H +��@3$ ��� ����� ��������� ��� 	����%��� �
������ ������,

����� �� ��� ���� ������ �% H ** H +� � H �� ' H +�@� � H ��3
Fruuhodwlrq ri Rxwsxw zlwk

Yduldeoh { Uho1 Yrodwlolw| {+w06, {+w05, {+w04, {+w, {+w.4, {+w.5, {+w.6,

Rxwsxw 4133 3163 3186 31;4 4133 31;4 3186 3163

Frqvxpswlrq 3167 3143 3169 319: 31<4 31:< 3199 3188

Lqyhvwphqw 618: 3169 318: 31;5 31<< 31:; 317: 3154

Oderu 316: 3153 3178 3196 31;7 31<4 3186 3157

Zdjh Vkduh 3144 03155 0315; 03165 03149 3174 3166 315;

Xqhpsor|phqw 316< 03139 03143 0314: 03169 031:: 0317; 03159

Ydfdqflhv 7188 3158 3164 3168 314; 03169 03164 0315:

Rxwsxw jurzwk 4133 03139 0313: 3159 4133 3159 0313: 03139
Vwdwlvwlfv duh edvhg rq 5333 duwlilfldo uhdol}dwlrqv ri wkh prgho1

9� ������� ����������� �� 9����	���� 2���*3$ ��� #1 ����� %��� ������ ��
���� �� �������� ����� �����7�� �
������ ����� 	����$ �� ���� 0
��������� �����
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� ���%��
�� �����B������ ������� ���� �� �������� #1 ������ %��� 4�������� �����
���(����46 ����������$ ��
��������� ���
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�������������� 2�� ��� ���3� 9������ 
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�� 	���
�� �� ����
����� ���� ��� ����� �� ��� 0
����� �� �� ��� =��� �������� =���(� ��������
#1 ������$ ��� %��� ����� �� ����������� ��� 	����%� � ��
������������ ��:
���� �� ������� �� ������ 5 ��� E� )� ��������$ �� �� ����%����� ���� �
� �����
��������� � ������ ���� ���	� �� ��� %��� ����� %���� �� ���� 	�
�� �� ��� ����$
� 	��� %���� �� ��� ��������� �� ?��7F� 2���@3 #1 ������
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 ����� )��
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4� ��% �
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������
	���
���$ ������ ���������� ���
���$ �� ����� 4� ���
�� �������� ���
��� ��
���
����� ��� ���� ����	������� �
� �� ��� ���������� ������������� 4�
B��� �������� � ����� �� %���� ������������� ������ �
� �� ������
����� ����� ��
	��
� ����
����� �� ��� ����������� �� ���� ���$ %� �������� % H +�E� ' H +���
��� ** H +�@ %��� �����%��� �������� 	���
���, � H + 2'�����$ ��8@3$ ��������
���
���$ ��� � H +�E� ��� ����� �� ������ �� %���� ����� �
���� �������� �����
��� ���
����� ������� �� �������� ��������� �� ����� @�

����� � ���� !�� �% H +�E� ' H +��� ** H +�@$ � H +$ � H �3
Fruuhodwlrq ri Rxwsxw zlwk

Yduldeoh { Uho1 Yrodwlolw| {+w06, {+w05, {+w04, {+w, {+w.4, {+w.5, {+w.6,

Rxwsxw 4133 3144 3174 31:; 4133 31:; 3174 3144

Frqvxpswlrq 3149 03157 3138 316: 3188 3199 319: 3195

Lqyhvwphqw 61;< 3139 3164 319: 31<; 31:< 3174 313<

Oderu 418; 3148 3178 31;3 31<< 31:7 3169 3137

Zdjh Vkduh 3148 316: 3178 315; 03158 03144 0313: 03138

Xqhpsor|phqw 4197 3136 0314< 03189 031<8 031;5 03179 03147

Ydfdqflhv 451:6 318< 3173 03159 03183 03177 03163 03149

Rxwsxw jurzwk 4133 03155 0313; 3167 4133 3167 0313; 03155
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Figure 1

Figure 2
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