
 

 

 University of Groningen

Perspectives on productivity and business cycles in Europe
Inklaar, Robert

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2006

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Inklaar, R. (2006). Perspectives on productivity and business cycles in Europe: Contributions of the Euro
and the Lisbon agenda to growth s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 10-02-2018

https://www.rug.nl/research/portal/en/publications/perspectives-on-productivity-and-business-cycles-in-europe(63d111ca-f15b-4ba9-af5d-b938e30d8bb9).html


 

 

Perspectives on Productivity and Business Cycles in Europe 

Contributions of the Euro and the Lisbon Agenda to Growth 

 

 

Robert Inklaar



 

Labyrinth Publications 

Pottenbakkerstraat 15-17 

2984 AX Ridderkerk 

The Netherlands 

Tel: +31 (0)180463962 

 

Printed by:  Ridderprint, Ridderkerk 

 

ISBN 90-5335-078-0   

 

© 2005, Robert Inklaar 



 

 

 

 

 

 

Perspectives on Productivity and Business Cycles in Europe 

 

 

Proefschrift 

 

ter verkrijging van het doctoraat in de  

Economische Wetenschappen 

aan de Rijksuniversiteit Groningen 

op gezag van de  

Rector Magnificus, dr F. Zwarts, 

in het openbaar te verdedigen op 

donderdag 12 januari 2006 

om 14:45 uur 

 

 

door 

 

 

Robert Christiaan Inklaar 

 

geboren op 6 januari 1980 

te Oude Pekela 



 

Promotores: 

Prof. dr. H.H. van Ark 

Prof. dr. J. de Haan 

 

 

 

Beoordelingscommissie: 

Prof. dr. M.J. Artis  

Prof. dr. E.J. Bartelsman 

Prof. dr. E. Sterken  

 



 v 

Table of Contents 

Table of Contents v 

List of Tables  viii 

List of Figures  xi 

Preface  13 

Chapter 1 Introduction 15 

1.1 Europe’s challenges 15 

1.2 The costs of the euro and variations in business cycles 17 

1.3 Competitiveness in Europe 23 

1.4 An agenda for reform 27 

Chapter 2 The euro area business cycle 29 

2.1 Introduction 29 

2.2 Methodology 31 

The NBER method 33 

The Generalized Dynamic Factor Model 34 

2.3 Euro Area Business Cycle Indexes 36 

EuroTCB 37 

EuroCOIN 38 

EuroIJR 39 

2.4 Comparison 40 

2.5 Driving Forces of the Euro Area Growth Rate Cycle 46 

2.6 Concluding remarks 51 

Appendix 2.A  The Generalized Dynamic Factor Model 54 

Choice of Q 56 

Appendix 2.B Plots of Quarterly GDP and Business Cycle Indexes 58 

Chapter 3 Business cycle synchronization 61 

3.1 Introduction 61 

3.2 Measuring business cycle synchronization 64 

Data 64 

Measuring business cycles 65 



 vi 

Synchronization measures 69 

3.3 Synchronization trends in OECD countries 73 

3.4 Synchronization trends in U.S. states 79 

3.5 The determinants of synchronization 83 

Methodology 85 

Data sources and methods 88 

Estimation results 93 

Sample heterogeneity and outliers 99 

3.6 Concluding remarks 103 

Appendix 3.A Extreme bounds analysis 106 

Chapter 4 Productivity growth and ICT use 109 

4.1 Introduction 109 

4.2 ICT and aggregate growth 111 

Data sources and methods 112 

Sources of aggregate labour productivity growth 115 

4.3 Industry contributions to labour productivity growth 119 

Contribution and decomposition analysis 119 

Measurement issues 123 

4.4 Patterns of ICT use in the U.S. and Europe 124 

ICT intensity measures 124 

Can a distinct group of ICT users be identified? 127 

4.5 Industry-level growth accounts and the contribution of ICT to growth 130 

Growth accounting at the industry level 131 

Growth accounting results 132 

What is the evidence on TFP spillovers? 134 

4.6 Concluding remarks 142 

Appendix 4.A ICT-production TFP 145 

Appendix 4.B Estimating TFP levels 146 

Appendix 4.C The reallocation effect 147 

Chapter 5 Cyclical productivity 151 

5.1 Introduction 151 



 vii 

5.2 Background 153 

5.3 A model of cyclical productivity 155 

5.4 Methods and data 158 

Econometric methodology 158 

Data 159 

5.5 Results  160 

Production function estimates 162 

Cyclicality of productivity growth 166 

Adjusted productivity growth 170 

5.6 Concluding remarks 172 

Appendix 5.A  Appendix tables 174 

Chapter 6 Summary and Conclusions 181 

6.1 Introduction 181 

6.2 Prospects for a common currency 181 

6.3 What drives productivity growth? 184 

6.4 An agenda for European reform 188 

References  191 

Acknowledgments 207 

Samenvatting (summary in Dutch) 209 

 

 



 

 viii 

List of Tables 

Table 1.1 Output correlation of European and non-European countries with the euro 

area, 1999-2003 20 

Table 1.2 Growth of output, employment and productivity in Europe and the U.S., 

1987-2004 25 

Table 2.1 Correlation between euro area GDP and business cycle indexes 42 

Table 2.2 Business cycle turning points of euro area GDP and business cycle 

indexes 44 

Table 2.3 Growth rate cycle turning points of euro area GDP and business cycle 

indexes 44 

Table 2.4 Weights and contributions of the EuroIJR index 48 

Table 3.1 Business cycle synchronization of 21 OECD countries with euro area 

aggregate, 1970-2003 75 

Table 3.2 Business cycle synchronization of personal income in U.S. states with 

U.S. aggregate personal income, 1929-2004 80 

Table 3.3 Correlation coefficients between trade intensity measures 90 

Table 3.4 The effect of trade on business cycle synchronization, replication of the 

Frankel-Rose model with the current dataset 94 

Table 3.5 Effect of trade on business cycle synchronization in a multivariate model 96 

Table 3.6 Actual, predicted and projected output correlations between EMU 

countries based on the intra-industry regressions 99 

Table 3.7 The effect of trade on business cycle synchronization, OLS versus 

LTS/RWLS estimation 101 

Table 4.1 The cross-country relationship between ICT capital deepening and TFP 

growth for the EU-15 and the U.S. 118 

Table 4.2 ICT intensity measures for major U.S. sectors in 1995 126 

Table 4.3 Number of U.S. industries classified in high ICT intensity cluster and 

correlation between ICT intensity measures 128 

Table 4.4 Sources of industry labour productivity growth, 1995-2003 133 



 

 ix 

Table 4.5 The impact of ICT on TFP growth, annual growth rates for 1979-2003 in 

Europe and the U.S. 135 

Table 5.1 Correlation between annual total factor productivity and GDP growth, 

Europe and the U.S., 1979-2003 153 

Table 5.2 Comparing the fit of first-stage regressions explaining input growth, 

downstream indicator vs. Hall-Ramey instruments 161 

Table 5.3 Estimates of returns to scale to inputs, unadjusted for unmeasured input 

utilization, for France, Germany, Netherlands and U.S., 1979-2003 163 

Table 5.4 Returns to scale of inputs with a correction for unmeasured input 

utilization, 1979-2003 164 

Table 5.5 Returns to scale of inputs with a correction for unmeasured input 

utilization, excluding average hours worked from aggregate inputs, 1979-2003 165 

Table 5.6 Correlation between output growth and adjusted productivity growth for 

industry groups under variable returns to scale and corrected for unmeasured 

utilization 168 

Table 5.7 Share of U.S. industries with significantly positive correlation between 

output growth and adjusted productivity growth for various specifications 169 

Table 5.8 Productivity growth relaxing growth accounting assumptions 171 

Appendix Table 3.1 Robustness of potential explanatory variables for 

synchronization 106 

Appendix Table 5.1 Correlation between annual output growth and total factor 

productivity growth at the industry level, France, Germany, Netherlands and 

U.S., 1979-2003 174 

Appendix Table 5.2 F-statistics for the first-stage regression of instruments on input 

growth 175 

Appendix Table 5.3 Estimates of returns to scale of inputs for individual industries, 

1979-2003 176 

Appendix Table 5.4 Estimates of returns to scale of inputs without a utilization 

correction, using Hall-Ramey instruments, 1979-2003 177 

Appendix Table 5.5 Returns to scale of inputs with a correction for unmeasured 

input utilization using Hall-Ramey instruments, 1979-2003 178 



 

 x 

Appendix Table 5.6 Returns to scale of inputs with a correction for unmeasured 

input utilization, excluding average hours worked from aggregate input growth 

using Hall-Ramey instruments, 1979-2003 179 

Appendix Table 5.7 Correlation between output and adjusted productivity growth, 

based on industry-by-industry estimates of returns to scale and unmeasured 

input utilization 179 

 



 

 xi 

List of Figures 

Figure 1.1 Euro area cycle and the range of cycles for euro area countries, 1987-

2003 18 

Figure 1.2 The costs of a common currency for different levels of synchronization 

and flexibility 21 

Figure 1.3 Trend growth in GDP per hour worked in the EU-15 and U.S., 1979-

2004 24 

Figure 2.1 Euro area GDP and monthly business cycle indexes (levels), 1988-2002, 

January 1988=100 42 

Figure 2.2 Euro area GDP and monthly business cycle indexes (growth rates), 

1988-2002 43 

Figure 2.3 Contribution to EuroIJR by its components 50 

Figure 3.1 Density estimates of bilateral output correlations, GDP 1970-2003 76 

Figure 3.2 Density estimates of bilateral output correlations, industrial production 

1970-2003 77 

Figure 3.3 Average bilateral correlation between EMU countries and all other 

correlations for an 8-year moving window, GDP 1970-2003 78 

Figure 3.4 Average bilateral correlation between EMU countries and all other 

correlations for an 8-year moving window, industrial production 1970-2003 79 

Figure 3.5 Density estimates of the bilateral personal income correlations, 1929-

2004 81 

Figure 3.6 Average bilateral correlation between U.S. states for an 8-year moving 

window, personal income 1929-2004 82 

Figure 3.7 The Relationship between business cycle correlation (C), trade (T), 

gravity variables (Z) and other variables (F) 87 

Figure 3.8 Estimated density plots of untransformed and transformed business cycle 

correlations 89 

Figure 3.9 Standardized coefficients of explanatory variables with 95% confidence 

intervals 97 



 

 xii 

Figure 3.10 Standardized coefficients of specialization measures with 95% 

confidence intervals 98 

Figure 3.11 Scatter diagram of industrial production correlations and trade (after 

conditioning on other explanatory variables) 100 

Figure 3.12 Quantile regression estimates of the effect of trade on synchronization, 

GDP correlations 102 

Figure 3.13 Quantile regression estimates of the effect of trade on synchronization, 

industrial production correlations 103 

Figure 4.1 Sources of labour productivity growth, EU-15 and U.S., 1987-2004 115 

Figure 4.2 ICT contribution and non-ICT TFP growth, 2000-2004 116 

Figure 4.3 ICT contribution and non-ICT TFP growth, 1995-2000 117 

Figure 4.4 Contributions by industry groups to market economy labour productivity 

growth, EU-15 and U.S. 1987-2003 121 

Figure 4.5 Difference in labour productivity contributions of market services, U.S. 

minus EU-15, 1995-2003 122 

Figure 4.6 Share of ICT capital in total capital compensation in the United States 

for 1995 129 

Figure 4.7 Effect of ICT on TFP growth in the EU-4 and U.S. at the industry level, 

1-year to 23-year difference 137 

Figure 4.8 Effect of ICT on TFP growth in the EU-4 and U.S. at the industry level, 

contemporaneous effect to 22-year lag 138 

Figure 4.9 The relation between ICT contributions and TFP growth for subsequent 

sets of 5-year differences, 1979-1984 to 1998-2003 139 

Figure 4.10 The relation between ICT contributions and TFP growth for subsequent 

sets of 5-year differences, Continental Europe vs. Anglo-Saxon countries 140 

Appendix Figure 2.1 Percentage of variance explained by each eigenvalue (38 

series, 189 observations) 57 

Appendix Figure 2.2 Euro GDP and quarterly business cycle index levels, 1988-

2002, January 1988=100 58 

Appendix Figure 2.3 Euro GDP and quarterly business cycle index growth rates, 

1988-2002 59 


