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ABSTRACT/RÉSUMÉ

Product and Labour Markets Interactions in OECD Countries

This paper analyses several of the cross-market effects of policies aimed at influencing outcomes in product and
labour markets. Focusing on subsets of OECD countries, we look at the implications of product market competition
for industry wages and overall employment, and the implications of labour market arrangements for industrial
structure and innovation potential. We also look at the potential implications of regulatory reform for employment
security and income inequality. We provide empirical evidence on long-run policy interactions by exploiting the
cross-country and intersectoral dimensions of the data, though the analysis of employment uses also the time-series
dimension. To this end, we rely on a large set of indicators of (economy-wide) labour market policies and institutions
and (economy-wide, industry-specific and time-varying) product market regulations. We find that: (a) anticompetitive
product market regulations have significant negative effects on non-agricultural employment rates; (b) wage premia
generally increase with product market regulations that curb competition, although premia tend to revert to lower
levels as market mechanisms are displaced by regulation (e.g. public monopolies); (c) the effects of employment
protection policies on innovation activity are significant, with their sign and magnitude depending on industrial
relations and technological regimes; (d) countries having stricter regulations tend to specialise in industries with
relatively lower R&D intensity and wages; (e) labour market policies and institutional arrangements have significant
unintended effects on the size distribution of firms; (f) product market liberalisation may lead to less job security in
the most regulated industries, but no empirical support was found for concerns that it could result in a permanent
increase in earnings inequality.

JEL classification: L50, J50, E24, J31, L10, O31

Keywords: Regulation, industrial relations, employment, wage premia, firm size, industry specialisation, innovation,
panel data

*****

Interactions entre les marchés des produits et du travail dans les pays de l’OCDE

Ce papier analyse plusieurs effets inter-marchés que peuvent avoir des mesures de politique visant à influencer les
résultats sur les marchés des produits et du travail. Nous concentrant sur un sous-ensemble de pays de l’OCDE, nous
analysons les implications de la concurrence sur le marché des produits pour les salaires industriels et l’emploi total,
et les implications des arrangements sur le marché du travail pour la structure industrielle et le potentiel d’innovation.
Nous examinons également les implications potentielles de la réforme de la réglementation pour la sécurité de
l’emploi et les inégalités des revenus. Nous avançons de l’évidence empirique concernant des interactions politiques à
long terme en exploitant les dimensions transversales et intersectorielles de la base de données, bien que l’analyse du
niveau de l’emploi utilise également la dimension temporelle. A cette fin, nous nous basons sur un large ensemble
d’indicateurs de la réglementation et des institutions du marché du travail (au niveau national) et de la réglementation
du marché des produits (au niveau national et sectoriel et variant dans le temps). Nous trouvons: (a) que la
réglementation anti-compétitive du marché des produits a des effets négatifs significatifs sur le taux d’emploi non-
agriculturel ; (b) que les primes salariales en général augmentent avec une réglementation du marché des produits qui
diminue la concurrence, même si les primes ont tendance à se réduire si des mécanismes de marché sont remplacés
par la régulation (p. ex. les monopoles publics) ; (c) que les effets d’une politique de protection de l’emploi sur
l’activité innovatrice sont significatifs, mais leur signe et la taille de leur impact dépend des relations du travail et des
régimes technologiques ; (d) que les pays ayant une protection de l’emploi plus restrictive ont tendance à se
spécialiser dans des industries à intensité de R&D et salaire plus faibles ; (e) que les politiques et arrangements
institutionnels du marché du travail ont des effets significatifs inattendus sur la distribution des firmes par taille ;
(f) que la libéralisation du marché des produits peut réduire la sécurité de l’emploi dans des industries les plus
réglementées, mais qu’aucun support empirique n’a pu être trouvé quant à une augmentation permanente des
inégalités des revenus.

Classification JEL: L50, J50, E24, J31, L10, O31

Mots clés : Réglementation, relations du travail, emploi, primes salariales, taille d’entreprise, spécialisation
industrielle, innovation
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PRODUCT AND LABOUR MARKETS INTERACTIONS IN OECD COUNTRIES1

by

Giuseppe Nicoletti, Andrea Bassanini, Ekkehard Ernst, Sébastien Jean, Paulo Santiago
and Paul Swaim

1. Introduction, summary and conclusions

1. Over the past decade, the levels and trend growth rates of GDP, and the relative growth contributions
of employment and productivity, varied widely across OECD countries (OECD, 2000a). At the same time,
countries differed significantly in terms of employment and unemployment outcomes (OECD, 1994a, 1999b). A
broad range of policies and institutional arrangements influenced these differences (OECD, 2000b; Ahn and
Hemmings, 2000). There has been extensive research and policy analysis, notably to support the OECD Jobs
Strategy and the OECD Growth Project, on best-practice policies affecting the product and labour markets.2

However, to date relatively little attention has been paid to the influence of product (labour) market
arrangements on outcomes in labour (product) markets.

2. The aim of this paper is to identify some of the channels through which cross-market effects come
about and to assess their policy relevance. The paper attempts at quantifying the importance of the market
interactions driven by product and labour market policies and investigate some of the possible policy trade-offs
between efficiency and equity goals. Improved understanding of these potential linkages and trade-offs can help
design and implement regulatory reforms.

3. The analysis focuses on the implications of product market competition (or the lack of it) for industry
wages and overall employment, and the implications of labour market arrangements for the industrial structure
of OECD economies and their innovation potential. In order to address a frequent policy concern, some
preliminary analysis is also made of the potential implications of product market regulatory reform for
employment security and income inequality. Throughout the document, the study of market interactions controls
for a number of policy influences specific to each market (e.g. the effects of hiring and firing restrictions and
wage bargaining systems on employment and employment security). The analyses deal mainly with long-run
policy interactions by exploiting the cross-country and intersectoral dimensions of the data. There is no attempt
to investigate other possible interactions of product and labour market arrangements, or interactions between
them and other markets (e.g. capital markets) or with macro policies.

                                                     
1. Giuseppe Nicoletti, Andrea Bassanini and Ekkehard Ernst work in the OECD Economics Department;

Sébastien Jean works in CEPII, Paris, and was a consultant to the OECD Economics Department when this
paper was written; Paulo Santiago and Paul Swaim work in the OECD Directorate for Education, Labour
and Social Affairs. The authors wish to thank Jorgen Elmeskov, Dirk Pilat, Mike Feiner, John Martin and
Ignazio Visco for useful comments on previous drafts of this paper. The opinions expressed are personal
and do not engage the OECD or its Member countries.

2. See OECD (1994a, 1994b, 1997b, 1999b, 2001a), Gonenc et al. (2000).
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4. Previous studies (e.g. OECD 1995, 1996) have looked at the effects of product market competition on
product and labour market performance, proxying competitive pressures by means of measures of market power
(concentration, mark-ups, import penetration, etc.). However, as competitive pressures are not necessarily
monotone in those measures (see e.g. Boone 2000a), focusing on regulations adds an important dimension to
analysis in this area3 -- and also provides for a direct link to policy. Such analysis has already been undertaken
for the impact of labour market policies on labour market performance (e.g. Scarpetta, 1996), but not for the
impact on product markets. The analytic strategy of this paper relies on the large set of indicators of (economy-
wide) labour market policies and institutions and product market regulations that were assembled in the context
of the OECD Jobs Strategy and the Regulatory Reform Project (OECD, 1999a; OECD, 1999b). To make
intersectoral and macro analyses feasible, these indicators were supplemented and extended to cover a finer
industry breakdown and several time periods.

5. The paper has three parts. Section II looks at the implications of market interactions for key outcomes
in the product market. Section III looks at the implications of market interactions for labour market outcomes.
Section IV looks at the effects of market interactions on employment security, and on earnings and incomes
inequality.

Summary of empirical results

6. Interactions between the labour and product markets are analysed by means of reduced-form models,
employing a variety of econometric techniques, and proxying competitive pressures (and their determinants) by
cardinal indicators of regulations and institutions in the two markets. These indicators cover mainly i) industry-
specific and economy-wide product market regulations that restrict market mechanisms, including international
trade; ii) hiring and firing restrictions; iii) tax and benefit policies (tax wedges, unemployment insurance); and
iv) industrial relations arrangements (bargaining co-ordination and centralisation, unionisation, administrative
extension of collective agreements). The main results of the empirical analysis are the following:

− Even controlling for a number of policy and institutional factors affecting the labour market,
anticompetitive product market regulations (e.g. establishing entry barriers in potentially
competitive markets or unduly restricting market mechanisms) were found to have significant
negative effects on non-agricultural employment rates of OECD countries. The empirical
results suggest that, in some countries, the product market regulatory environment may
account for up to 3 percentage points of deviations of the employment rate from the OECD
average.

− The estimated wage premia in manufacturing industries were found to increase with weaker
product market competition and product market regulations that curb competitive pressures or
establish barriers to entry (such as tariff and non-tariff barriers or licensing restrictions).
However, in non-manufacturing industries, the relationship between wage premia and
regulation appears to be hump-shaped, with premia declining where state control and heavy
regulation are more common (such as in utilities). Such results could imply that regulation is
successful in preventing rents and rent-sharing, but are more likely to reflect regulatory
failures leading to low-productivity traps and/or the existence of non-pecuniary rents.

− The evidence also points to significant effects of employment protection policies on
innovation activity in manufacturing. However, the impacts differ depending on industrial
relations regimes (e.g. bargaining arrangements, business associations, business codes of
conduct, etc.) and the technology level of the industry concerned. On balance, the results
obtained suggest that strict employment protection policies are likely to negatively affect R&D

                                                     
3. For instance, the average mark-up may increase as a result of new entry if inefficient incumbents are driven out

of the market.
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intensity, especially in high-tech industries of countries where industrial relation systems are
relatively decentralised. Similar effects were found in low-tech industries of countries with
relatively co-ordinated industrial relations systems. No significant cross-market interactions
could be found in other situations, i.e. high-tech industries in countries with relatively co-
ordinated industrial relations systems or low-tech industries where such systems are relatively
decentralised. These differences may reflect differences in the innovation process across
industries as well as the role of industrial relations arrangements in affecting how firms satisfy
the need for skilled labour to cope with innovation.

− There is some evidence of a systematic cross-country relationship between differences in
product and labour market regulations and differences in industry specialisation, with
countries having stricter regulations specialising in industries with relatively lower R&D
intensity and wages. No evidence was found as to the effect of industrial relations systems on
industry specialisation.

− Several labour market policies and institutional arrangements were found to affect the size
distribution of firms. Hiring and firing restrictions tend to result in a distribution of firms
towards lower sizes in most industries. On the other hand, administrative extension of
collective agreements and centralisation/co-ordination of collective bargaining tend to be
positively associated with larger average firm size.

− On balance, labour market policies (e.g. concerning EPL and unemployment benefit systems)
appear to be more relevant for employment security than product market regulations. The net
effect of product market regulations on overall employment security could not be clearly
identified, although it would seem that increasing market competition may lead to less security
in the most regulated industries. In particular, there is some evidence that anticompetitive
product market regulations may tend to reduce the incidence of job losses that result in long-
term unemployment. However, these considerations related to insecurity among the employed
need to be seen jointly with the evidence concerning the employment impacts of product
market regulation.

− No empirical support was found for concerns that product market liberalisation could result in
a permanent increase in aspects of earnings inequality.

Tentative policy implications

7. Policies in product and labour markets are essentially aimed at influencing outcomes in the markets to
which they directly apply. However, the empirical findings of this paper suggest that policy interactions
between labour and product markets can have significant efficiency effects, sometimes having an impact
comparable to within-market policy influences. For instance, in the United States, labour and product market
arrangements appear to have been equally important in determining R&D intensities above the OECD average;
in some European countries, anticompetitive product market regulations and strict employment protection
policies appear to have contributed equally to keeping employment rates below the OECD average. Therefore,
accounting for the potential cross-market effects of product and labour market policies appears to be an
important element of good policy design.

8. More specifically, the empirical results suggest the following policy conclusions:

− The removal of barriers to trade and competition in potentially competitive product markets can
be a complement to labour market reforms aimed at increasing long-run employment levels of
OECD countries. The analysis in this paper suggests that part of the effects on employment derive
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from a decline in the rent-sharing component of wages. Further effects may also be expected from
a specialisation in industries that have a higher growth potential.

− A relaxation of hiring and firing restrictions, increasing job turnover and possibly reducing job
security among the employed, is either mildly positive or neutral in some cases with respect to its
effect on innovative activity. This potential positive effect can be reinforced by an increased
specialisation in R&D intensive industries.

− By affecting the size distribution of firms, labour market policies (such as employment protection
legislation, taxation or administrative extension of collective agreements) may have unintended
side-effects on industry structure. The issue of optimal firm size is complex and outside the scope
of this paper. However, to the extent that firm size may have repercussions on performance in
particular industries, these side-effects should be considered in designing labour market policies.

− Cross-market effects of product market regulations on employment security appear to be less
important than own-market effects of labour market policies, particularly EPL. Nonetheless, the
preliminary evidence suggests that product market reforms that increase competition may
sometimes result in decreased employment security for certain groups of workers. These findings
suggest that trade-offs may be present when setting regulatory policy, because changes in
regulation that enhance efficiency and total employment may also diminish employment security
for certain workers. However, the terms of any such trade-off are complex, because product and
labour market regulations that enhance security for certain workers ("insiders") appear also to
result in reduced security for others ("outsiders"). Furthermore, the available evidence does not
allow us to quantify these impacts with any precision.

2. Effects of market interactions on industrial structure and innovation potential

9. This section examines the effects of labour market regulations and arrangements on the innovation
potential of firms and their size distribution.4 Innovation activity, measured for instance by R&D intensity, has
been shown to be one of the most significant explanations of differences in GDP growth across countries and
over time (see Cameron, 1998, 2000; Ahn and Hemmings, 2000; Guellec and Van Pottelsberghe, 2001; and
Bassanini et al., 2001). The optimum firm size distribution in different industries is difficult to establish, but
differences in the size distribution of firms across countries are of policy interest for three related reasons. First,
they are usually associated with different industry specialisation and production patterns. Second, firm size is
strongly correlated with important determinants of GDP and employment growth, such as R&D intensity, the
choice of the capital-labour ratio and wages (see below), though the direction of causation is often uncertain.
Third, policies may distort the size distribution away from that implied by firms operating at their minimum
efficiency scale based on technological considerations alone, resulting in overall efficiency losses.

10. There are numerous labour market policies and institutions that are potentially relevant for
explaining the size distribution and the innovation activity of firms, such as industrial relations systems
(including bargaining mechanisms and unionisation) and employment protection legislation (EPL). In
addition, the analysis controls for direct product market influences originating from entry barriers facing
domestic and/or foreign producers, and regulations and/or ownership structures that constrain competition.
These policy and institutional influences have a relatively clear grounding in economic analysis (see
below) and each of them can be summarised by an indicator that varies across countries and, in some
cases, across industries. Indicators of this kind are drawn from previous OECD work on labour and product

                                                     
4. Most variables used in the empirical analysis are expressed in logarithms because, despite the use of ratios, their

ranges often involve different magnitudes (as is the case for R&D intensity, wages and tariff barriers). Firm size
regressions are robust to alternative linear and log-linear specifications. Log-log functional forms have the
advantage that coefficient estimates can be directly interpreted as elasticities.
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markets and from a database of industry-specific product market regulations constructed specifically for
this project.5 It should be noted at the outset that the indicators used in empirical analysis are relatively
crude proxies of the complex phenomena they are meant to describe. For instance, the indicator for EPL
does not take into account differences in the enforcement of legislative provisions, and the indicators of
bargaining centralisation and co-ordination may be subject to several observations (for a survey, see
Flanagan, 1999). Table 1 provides details on the cross-country and cross-industry variability of policy and
institutional indicators. The empirical analysis is performed at both the aggregate level, in a cross-section
of 26 OECD countries, and at the industry level, using a panel of up to 18 OECD countries and 30
manufacturing and non-manufacturing industries.6

2.1 The size distribution of firms

11. Recent research has argued that the size distribution of firms is crucially determined by institutional
factors (e.g. Henrekson and Johansson, 1999). Most of the attention has been devoted to the influence of labour
market arrangements on firm size. Some studies have related minimum wages (Blau, 1987), taxation policies
(Blau, 1987; Schuetze, 2000) and EPL (Centeno, 2000; Nicoletti et al., 2001) to self-employment. However,
these can explain at best the share of sole-proprietor firms, not the whole size distribution of firms with
dependent employees. Recently, Davis and Henrekson (1999) have argued that peculiarities in the size
distribution of Swedish firms can be related to wage bargaining mechanisms, EPL and taxation.

12. Centralisation of wage negotiations (as well as a strong role for unions in countries with decentralised
wage settings) may affect the size distribution by imposing a compressed structure of wages inside and across
firms. Existing evidence shows that in decentralised labour markets wages grow with firm size (Brown and
Medoff, 1989; Davis and Haltiwanger, 1991, 1996; Oi and Idson, 1999). This is mainly because small firms
tend to choose more labour-intensive technologies due to scale economies in physical capital.7 Moreover,
smaller employers have a greater preference for flexibility and idiosyncrasy in wage determination (Davis and
Henrekson, 1999), which tends to be curbed in centralised settings. Thus, by raising the relative labour costs of
small employers and reducing the scope for diversified wage structures, wage compression tends to favour large
over small firms.

13. There are several ways in which hiring and firing restrictions may affect the size distribution of firms,
sometimes in opposite directions. The costs of labour readjustments imposed by EPL may be smaller in large
firms, because they may face less demand uncertainty, they can more easily reallocate labour within the firm
and they can spread the costs over a larger capital stock. However, small employers may be in a position to
avoid many of those costs because in small production units labour is typically less organised (e.g. work

                                                     
5. For the purposes of this document, the existing cross-country data on industry-specific product market

regulations (see the papers in OECD, 2001a) were significantly extended to cover most of the energy and
marketable service industries (a total of 21 industries and industry aggregates). Depending on the industry, the
summary regulatory indicators cover barriers to entry, public ownership, price controls, government involvement
in business operation, market concentration and vertical integration. In manufacturing, the industry-specific
regulatory indicators cover only tariff and non-tariff barriers to trade. The indicators generally report the
situation in the years 1995 to 1998. For a subset of non-manufacturing industries, summary indicators cover a
relatively long time-series of regulations. Details on data sources, methodologies and cross-country and cross-
industry regulation patterns can be found in Annex 1.

6. The main difficulty that had to be overcome in empirical analysis is the lack of an industry dimension for
policies and institutions of the labour market, which are generally uniform at the national level (apart from
differences in sectoral union densities). This was tackled either by relying exclusively on the cross-country
variability of labour market policies and institutions or by exploiting the interactions between these national
indicators and industry characteristics, such as average firm size or use of high technologies.

7. Small firms also often make relatively intensive use of low-skilled labour perhaps due to diminishing costs per
head as the pool of workers to be trained increases.
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councils are rarely present), collective dismissals (which are usually much more costly than individual ones) are
less likely to occur and size thresholds for the application of EPL may apply.8 Therefore, the impact of EPL on
the size distribution is largely an empirical issue.

14. Other labour market policies and institutions, such as minimum wages, taxation and administrative
extension of collective agreements may also affect firm size. Minimum wages can be detrimental to small firms
in the same way as wage floors imposed by certain centralised wage-bargaining systems. Administrative
extension of collective agreements may also indirectly induce size distortions: as unionisation is usually less
intensive in small firms, administrative extension may be more constraining on them. An important fiscal
influence on size is likely to be the combination of corporate and income taxation systems, which can distort
both the financing mix and investment choices (King and Fullerton, 1984) with repercussions on firm growth
(Davis and Henrekson, 1999). On the other hand, payroll, social security and income taxes per se (summarised
by the tax wedge on labour) are less likely to induce size distortions because they affect variable rather than
fixed costs.

15. Here, the issue of the labour market determinants of firm size is addressed by studying the effects
of wage bargaining mechanisms, tax wedges, administrative extension of collective agreements and EPL
on the employment share of large enterprises in a panel of manufacturing, utilities and service industries
across a large number of OECD countries.9 Consistent with previous studies in this field, wage bargaining
mechanisms are described by means of the indicator of “corporatism”.10 The model also investigates the
potential interaction between economy-wide policies and industry-specific size effects originating from
technology or market structure (represented by the average share of employment in large enterprises in the
countries included in the sample). The underlying hypothesis is that the impact of such policies differs
according to minimum efficient scale in the industry.11

                                                     
8. The existence of formal employment thresholds for job protection policies or bargaining institutions may also

directly distort the size distribution of firms by encouraging growth in output size rather than employment size,
or the fragmentation of production units. For instance, in Italy firms with less than 15 employees (or less than 60
employees in firms whose establishments have less than 15 employees) are covered by a much smaller degree of
EPL.

9. The role of minimum wages could not be checked in empirical analysis, due to limitations in data coverage.
Statutory minima do not exist in many OECD countries, but they are often replaced by contractual minima, for
which comparative data are not available.

10. This indicator combines both centralisation and co-ordination elements. There is a large literature on the
different roles of centralisation and co-ordination in wage bargaining which mainly focuses on the effects on the
level of wages and employment. Consistently, a corporatism index is obtained from these two measures that
allows for an effect of co-ordination over and above centralisation only in countries with an intermediate level of
centralisation (for details see Elmeskov et al., 1998).

11. When there are large economies of scale, the constraint imposed by regulation on size is likely to be less binding,
since it is hard for small firms to survive even in the absence of these regulations.
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Indicator Scale Max Min Observations Mean
Coefficient of 

variation

Economy-wide product market regulation - 1998
  Summary indicator 0-6 3.28 (Pol) 0.49 (Gbr) 26 1.73 0.38
  State control 0-6 4.25 (Pol) 0.55 (Gbr) 26 2.33 0.42
  Involvement in business operation 0-6 4.50 (Grc) 0.46 (Irl) 26 2.27 0.43
  Public ownership 0-6 5.07 (Pol) 0.03 (Gbr) 26 2.39 0.52
  Barriers to entrepreneurship 0-6 3.37 (Tur) 0.48 (Irl) 26 1.75 0.42

  Excess regulation on corporations1 -6 to 6 2.0 (Grc, Esp) -2.5 (Bel) 26 0.15 6.47
  Barriers to trade 0-6 4.18 (Cze) 0.62 (Gbr) 26 1.47 0.69

Time series of product market regulation2 - 1978-98
  Summary indicator 0-6 6.00 (78, Fra) 1.02 (98, Gbr) 441 4.36 0.26

Industry-specific product market regulation
Summary indicator (ISIC 40-74) - 1998 0-1

                   Across countries 0.50 (Pol) 0.13 (Gbr) 26 0.27

                   Across industries 0.71 (Elec.) 0.01 (Hotels, rest.) 13 0.89

                   Total 0.86 (Elec.*)
0.00 (Sale, repair, 

W/sale,hotels, 
rest.,support trans.**)

292 0.25 0.97

Tariff barriers (ISIC 15-35) - 1996 percentage

                   Across countries 28.1 (Pol) 4.35 (Jpn) 26 0.41
                   Across industries 60.4 (Tobacco) 2.90 (Office machi.) 21 1.35

                   Total
246.3               

(Tobacco, Pol)
0.00 (***, Jpn)

546 10.08 1.79
Non-tariff barriers (ISIC 15-35) - 1996 percentage
                   Across countries 16.6 (USA) 0.00 (Pol) 26 0.65

                   Across industries 59.0 (Textiles) 0.00 (Tobacco) 21 2.38

                   Total 97.0 (Textiles, Prt) 0.00 (****) 546 7.28 2.98

Economy-wide labour market policies and institutions - 1996
  Corporatism 1-3 3 (a) 1 (d) 26 2.04 0.43
  Coordination 1-3 3 (b) 1 (e) 26 2.25 0.35
  Centralisation 1-3 3 (c) 1 (d) 26 1.81 0.38
  Union density percentage 52.9 (Bel) 9.1 (Fra) 9 25.0 0.50
  EPL (individual dismissals) 0-6 3.7 (Prt) 0.2 (Usa) 22 2.15 0.51
  EPL (collective dismissals) Dummy 1 0 19 - -
  Administrative extension percentage 85.9 (Fra) -7.0 (Dnk) 18 30.0 0.98
  Tax wedge percentage 47.9 (Bel) 9.6 (Kor) 23 34.5 0.30
  Gross replacement rates (average1993-97) percentage 69.4 (Dnk) 5.2 (Ita) 26 30.2 0.45

Industry-specific labour market institutions
Union density (ISIC 40-74) percentage
                   Countries 70.1 (Swe) 9.6 (Fra) 11 34.5 0.52

                   Industries 61.5 (Comm.)
19.3 (W/sale, retail, 

hotel&rest.)
20 34.4 0.43

                   Total 100 ((f) Bel, Swe) 1.7 (Finance, USA) 180 33.9 0.74

1. Difference between the indicators of strictness of administrative barriers on corporations  and on the sole proprietor firms.
2. Summary of regulatory developments in seven service industries.
*     Countries concerned : (41)      AUT, CAN, DEU, FIN, KOR, NLD, NZL, POL.
**   Countries concerned : (50-51) BEL, CHE, CZE, DEU, DNK, FRA, GBR, GRC, ITA, JPN, KOR, NLD, NOR, NZL, PRT, TUR, USA.
                                           (55)      AUS, AUT, BEL, CHE, CZE, DEU, ESP, FIN, FRA, GBR, GRC, HUN, IRL, JPN, KOR, NLD, NOR, NZL, PRT, SW
                                           (63)      BEL, GBR, HUN, KOR, NLD.
*** Office machinery, Radio & television, Motor vehicles, Other transport equipment.
**** In numerus cases.
(a) Countries concerned : AUT, CZE, DEU, DNK, GRC, IRL, ITA, NLD, NOR, POL.
(b) Countries concerned : AUT, CZE, DEU, DNK, GRC, IRL, ITA, JPN, KOR, NLD, NOR, POL.
(c) Countries concerned : CZE, ITA, NOR, POL.
(d) Countries concerned : AUS, CAN, CHE, GBR, JPN, KOR, NZL, TUR, USA.
(e) Countries concerned : CAN, GBR, NZL, TUR, USA.
(f) BEL : Electricity, Gas, Water ; SWE : Electricity, Gas, Water and construction.

Table 1. Policy and institutional indicators used in empirical analysis
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16. The analysis also controls for the effects of product market regulations, which can influence the size
distribution of firms in various ways. Some regulations directly impose constraints on the number of firms in an
industry (e.g. legal barriers to entry). Others induce costs that modify the number and the size of competing
firms at the equilibrium (e.g. administrative burdens, trade barriers). Yet others affect the behaviour of firms
(e.g. state control), with possible consequences on firm size.12 Effects originating from product market policies
are estimated using the industry-specific and economy-wide indicators of regulations that restrict domestic and
foreign competition (see Annex 1 and Table 1). Finally, the analysis controls for other factors that could explain
differences in the size distribution of firms across countries and industries apart from labour and product market
policies and institutions. Population accounts for possible country-specific effects of domestic market size.13 In
manufacturing, where reliable industry and country-specific R&D data are available, the possible correlation
between innovation expenditure and firm size is accounted for. Industry and country dummies account for other
possible industry and country-specific factors.

17. The focus is on the share of employment in firms with more than 50 employees because this variable
has the best overall cross-country and cross-industry coverage.14 Regressions are performed using model
specifications accounting for fixed-effects, clustering and random-effects, with the panel dimension given by
countries (Box 1). The fixed-effect specification cannot account explicitly for determinants of size that lack the
industry dimension, such as bargaining mechanisms or EPL, but provides a useful benchmark for assessing the
robustness of the regression results. Details on model specification and regression results (including sensitivity
analysis) can be found in Annex 2.

                                                     
12. Indirect evidence on the effects of product market regulations on firm size is provided by Nicoletti et al. (2001)

who find that self-employment shares tend to be higher in countries with relatively high administrative burdens
on the start up of corporations.

13. Controlling for national market size is necessary due to the way data are constructed. In large countries, any
multi-establishment firm is counted only once and its size is the sum of the size of all its establishments.
Conversely, in small countries, when firms are large enough to have many establishments, they tend to diversify
into neighbour countries. As a consequence, the size distribution of firms in large countries is not fully
comparable with that of small countries, but this inconsistency might be overcome with a control for market size.
Population is used here in order to avoid serious endogeneity problems.

14. Sensitivity analysis performed for non-manufacturing industries using other measures of size distribution (such
as average employment size in firms with more than 10 employees, and average employment size in firms with
more than 50 employees), suggests that the results are robust to different specifications of the share of large
enterprises.
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Box 1. Estimation techniques for cross-country/time-series or cross-country/cross-industry data

In cross-country/time-series regressions, units of observation (countries) are repeated over time. In cross-
country/cross-industry regressions, each data point (a country-industry couple) is a different unit of
observation. However, in cross-country/cross-industry regressions, some variables may be defined only
along the country or industry dimension (such as macroeconomic variables). Hence, these variables take
the same value on clusters of observations. The use of OLS to estimate models with repeated units of
observation or variables that take the same value on clusters of observations can yield biased and
inconsistent estimates of coefficients and/or standard errors (Moulton, 1986).

In this paper, three estimating approaches are used to solve this problem: the fixed-effects estimator, in
which the model is specified with dummies that control for repeated units or clusters of observations (e.g.
country or industry fixed effects); the OLS estimator adjusted for clustering, which makes it possible to
analyse the effects of variables that are constant on clusters of observations (such as variables that are
uniform across industries); and the GLS random-effects estimator, in which the country-specific effects are
assumed to be independently distributed random variables with mean zero and constant variance. To
discriminate among these approaches, three tests are provided. A simple F-test is used to test the null
hypothesis that there are no fixed effects specific to observation units (or clusters of observations).
Rejection of the null implies that the simple linear model is incorrect and the OLS estimator with no
adjustment is biased and spurious. The Breusch-Pagan test is applied to test the random-effects
specification against the simple linear model with or without adjustment for clustering. Finally, the
Hausman test verifies the hypothesis that the random effects are uncorrelated with the explanatory
variables. If the test statistic is significant, the random-effects specification is incorrect and either a fixed-
effects or a cluster-adjusted estimator is preferable. See Annex 2 for more details on these estimation
techniques.

18. Table 2 summarises the results of panel regressions aimed at detecting effects of labour policies
and institutions on the size distribution of firms. Given the very different nature of product market
regulations in manufacturing and non-manufacturing industries, the analysis was performed separately for
a panel of 18 countries and 18 manufacturing industries (Panel A), and for a panel of 16 countries and 12
utilities and service industries (Panel B). The reference period for the cross-section regressions is 1996-
1998, depending on data availability.
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Panel A.  Manufacturing industries

Dependent variable: Employment share of large enterprises1

Method

R&D2 0.01  0.03  0.03 ** 0.03 ** 0.03 **
(1.72)  (1.81)  (3.39)  (3.35)  (3.12)  

Tariff barriers2 -0.04 ** -0.01  -0.01  -0.01  0.01  
-(3.52)  -(0.85)  -(0.43)  -(0.55)  (0.32)  

Non-tariff barriers 0.08  0.29 ** 0.27 * 0.26 * 0.27 *
(1.00)  (2.78)  (2.23)  (2.17)  (2.22)  

Excess regulation on corporation 3 -0.56  -0.56 ** -0.56 ** -0.56 **
-(1.16)  -(2.68) -(2.67)  -(2.63)  

Excess regulation on 0.10 * 0.12  0.12 * 0.12 * 0.12 *
   corporation3*average size (2.18)  (1.15)  (2.56)  (2.56)  (2.53)  
Tax wedge  -0.00   0.00  

 -(0.62)   (1.86)  
Excess coverage 0.04  0.03 * 0.02  0.02  

(1.06)  (2.00)  (1.91)  (1.32)  
EPL -0.73 * -0.75 ** -0.75 ** -0.72 **

-(2.47) -(3.64)  -(3.65)  -(3.46)
EPL*average size 0.18 ** 0.15 * 0.16 ** 0.15 ** 0.15 **

(4.02) (2.36)  (3.31)  (3.32)  (3.21)  
Population2 -0.01     

-(0.45)   
High corporatism 0.06  0.10 ** 0.09 **  

(0.66) (3.21)  (3.62)  
Intermediate corporatism 0.05  0.11 ** 0.09 **  

(0.57) (2.96) (3.38)

Industry dummies Yes Yes Yes Yes Yes
Country dummies Yes No No No No
RESET 15.97 ** 2.96 *
R-squared 0.86 0.79
F-test on industry dummies 55.0 ** 54.8 ** 50.8 **
Breusch-Pagan 111.5 ** 115.2 ** 131.6 **
Hausman 20.11 15.71 20.30
Observations 254 244 244 244 244
Countries 17 17 17 17 17
Industries 18 18 18 18 18

1. Logarithm of the share of firms with more than 50 employees in total employment of firms  with more 
    than 10 employees.
2. In logarithm.
3. Difference between the indicators of strictness of administrative barriers on corporations  and on the
    sole-proprietor firms.
Note:  All equations includes a constant. *, **  denote significance at the 5% and 1% level, respectively.
            T-statistics in parentheses.Samples are adjusted for outliers based on the Welsch distance cut-off
           (Chatterjee and Hadi, 1988).

Fixed effects Cluster adjusted

Table 2. Policies, institutions and firm size
Results of panel regressions

Random effects
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Panel B.  Non-manufacturing industries

Dependent variable: Employment share of large enterprises1

Method

Product market regulation 0.18 ** 0.15 ** 0.17 ** 0.16 * 0.18 *
(2.98)  (2.69)  (3.00)  (2.14)  (2.35)  

EPL *average size 0.11 ** 0.11 ** 0.10 ** 0.11 ** 0.11 **
(3.36)  (4.25)  (4.09)  (3.26)  (3.28)  

EPL  -0.50 ** -0.51 ** -0.50 ** -0.51 **
 -(4.47)  -(4.61)  -(3.55)  -(3.69)  

Population2  0.02 * 0.02 ** 0.02 * 0.02  
 (2.17)  (4.14)  (2.17)  (1.72)  

High corporatism   0.04   0.04  
  (1.22)   (0.63)  

Intermediate corporatism   0.07 *  0.07  
(2.24) (1.19)

Industry dummies Yes Yes Yes Yes Yes
Country dummies Yes No No No No  
RESET 4.75 ** 2.16 2.06  
R-squared 0.87 0.85 0.86
F-test on industry dummies 7.14 ** 22.1 ** 18.1 * 71.6 ** 74.1 **
F-test on country dummies 20.56 **
Breusch-Pagan 0.23 0.43
Hausman 4.71 0.33
Observations 159 159 159 159 159
Countries 16 16 16 16 16
Industries 12 12 12 12 12

1. Logarithm of the share of firms with more than 50 employees in total employment of firms  with more 
    than 10 employees.
2. In logarithm
Note:  All equations includes a constant. *, **  denote significance at the 5% and 1% level, respectively.
            T-statistics in parentheses. Samples are adjusted for outliers based on the Welsch distance cut-off
           (Chatterjee and Hadi, 1988).

Fixed effects Random effectsCluster adjusted

Table 2. Policies, institutions and firm size (continued)
Results of panel regressions
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19. The findings for the two sets of industries are broadly consistent and are robust to changes in the
definition of the dependent variable (see Annex 2). The results of the specification tests suggest that, in
both manufacturing and non-manufacturing industries, the cluster-adjusted and random-effects models,
which explicitly take into account economy-wide policy and institutional variables, are to be preferred.15

The sign and significance of coefficient estimates is generally consistent across all model specifications,
save for the estimates concerning tariff and non-tariff barriers (in manufacturing industries) whose
precision changes significantly moving from fixed to random-effects specifications. Interaction terms are
generally significant, but their coefficient estimates are fully interpretable only in conjunction with the
estimates of the direct effects of policies.16

20. The regression results suggest several conclusions:

− Policies and institutions significantly contribute to explain the cross-country and cross-
industry differences in the employment share of large enterprises over and above the effects of
other industry and country characteristics.

− The net effect of EPL is to reduce the employment share of large firms. In all model
specifications, EPL has a significant and negative effect on this share. However, this effect
tends to disappear in industries characterised by important economies of scale (utilities, post
and telecommunications, air transport, financial intermediation). Table 3 shows the estimated
net effect of EPL on this share once the interaction of EPL with structural differences in firm
size across industries is accounted for. While, on average, the net effect is to reduce firm size,
no such effect can be detected in utilities, air transport, telecommunications and banking, all
highly capital-intensive service industries.

− Co-ordination and centralisation of bargaining systems tend to increase the employment share
of large firms in manufacturing industries. In these industries, dummies identifying countries
with high or intermediate levels of corporatism, a summary measure of co-ordination and
centralisation of wage bargaining, generally have a significant and positive effect on firm size.

− There is some weak evidence that administrative extension of collective agreements tends to
increase average firm size. Administrative extension of collective agreements, has a positive
and sometimes significant effect on the share of large manufacturing enterprises.

− There is no evidence that taxes tend to raise the average size of firms. Neither overall tax
wedges nor employer social security contributions (not shown in the table) are associated with
the share of large enterprises in the economy.

                                                     
15. Throughout the paper, specification is checked by means of the following sequence of tests: the RESET test for

general misspecification, the F-test for the joint significance of the fixed country effects, the F-test of joint
significance of industry dummies, the Breusch-Pagan test for the existence of random effects and the Hausman
test for the appropriateness of the random-effects specification (see Box 2).

16. As a general rule, interaction terms are introduced whenever a variable that has only one of the panel dimension
is not expected to have a uniform effect across the whole sample. In the regressions whose results are presented
in Table 2, excess administrative burdens on corporations (relative to sole-proprietor firms) and EPL are
assumed to have a different impact on size according to the importance of scale economies in each given sector
(summarised by the average firm size across countries). Subject to this hypothetical functional form, the derived
coefficient for any particular industry can be obtained as the sum of the coefficient of the level of the policy
variable plus the coefficient of the corresponding interaction term times the average firm size for that particular
industry. Table 3 groups different industries according to sign and significance of the derived estimated
coefficients.
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− On the whole, product market regulations that restrict competition tend to be associated with
a higher share of employment in large enterprises. In utilities and service industries, industry-
specific regulations (as measured by the summary product market indicators) unambiguously
increase this share. In manufacturing, industry-specific non-tariff barriers have a significant
and positive effect on the share of large enterprises, while this share decreases as
administrative procedures on the start-up of corporations become more burdensome relative to
sole-proprietor enterprises (Table 3).17 Thus, both the overall degree of product market
restrictions and the distortions induced by differences in administrative burdens for different
classes of enterprises affect the size distribution of firms.

EPL 
Manufacturing

EPL 
Non-Manufacturing

Excess regulation on 

corporation1

Manufacturing

Food, Beverages, Tobacco
Textiles, Fur, Leather

Wood, Cork
Pulp, Paper, Paper product

Wholesale,Retail trade, Repair Printing, Publishing
Hotels, Restaurants Coke, Petrol

Land transport Chemicals
Water transport Ruber, Plastics products

Auxiliary transport activities Non-metallic mineral prod.
Other business services Fabricated metal product

Machinery and Eq., n.e.c
Office machinery

Electrical machinery, n.e.c
Instruments, Watches, Clocks

Significantly 

positive2 None None None

Electricity, Gas and  Water Basic metals

Air transport Radio, television
Post, Communications Motor vehicles

Financial intermediation Other transport eq., n.e.c

   -0.06 **    -0.04 **    -0.03 **
(5.26) (3.94) (3.39)

1. Difference between the indicators of strictness of administrative barriers on corporations  and on the sole
    proprietor firms.
2. Significant at the 5% level.
Notes: The table shows industries grouped according to the significance of the impact of the policy variable.
             Derived from Table 2, Panel A, Column 3 and Panel B, Column 3. t-statistics in parentheses.
             ** denotes significance at 1% level.

Insignificant

Average of all 
industries

Table 3. Net effect of policies and institutions on the share of large enterprises
(by industry)

     All industries
Significantly

 negative2

None

                                                     
17. The size distortion induced by administrative burdens tends to be weaker in industries structurally characterised

by a relatively larger firm size because, in the presence of a large minimum efficiency scale, there are fewer
opportunities for choosing firm size. There is also some evidence from the fixed-effects model that tariff barriers
may be associated with a smaller share of large firms, perhaps reflecting the cost advantage they implicitly
provide to small incumbents relative to larger foreign suppliers. However, this effect disappears in random-
effects regressions that include economy-wide regulations.
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21. Institutions and policies can also affect the size distribution of firms without altering significantly the
average size of firms or the share of large firms. For instance, thresholds in the application of certain regulatory
provisions may modify the incentives concerning the choice of size by firms that would be otherwise in the
neighbourhood of those thresholds. Table 4 explores the role of differences in the definition of collective
dismissals across countries by checking whether relatively low thresholds are associated with “anomalies” in the
size distribution of small firms. To this end, the average size of firms in the 10 to 50 employees dimensional
class was regressed on average firm size (in firms with more than 10 employees) and a dummy variable
identifying the countries where compliance with collective dismissals regulations is required at particularly low
dismissal thresholds.18

Dependent variable: Average firm size in firms with more than 10 

                                     but less than 50 employees1

Method

Independent variable

0.09 ** 0.08 **

(4.11) (6.68)

-0.08 * -0.08 *

-(2.52) -(2.28)

Industry dummies Yes Yes
RESET 1.58
R-squared 0.37
F-test on country dummies 349 ** 70.2 **
Breusch-Pagan 447 **
Hausman 1.51
Observations 306 306
Countries 19 19
Industries 18 18

1. In logarithm.
2. Dummy variable identifying countries where collective dismissals are 
    defined at below 10 dismissals.
Note:  All equations includes a constant. *, **  denote significance at the  5%,
           and 1% level, respectively. T-statistics in  parentheses. Samples are
           adjusted for outliers based on the Welsch distance cut-off (Chatterjee 
           and Hadi, 1988).

Low threshold for collective dismissals2

Average firm size in firms with more

than 10 employees1

Table 4. Definition of collective dismissals and firm size

Cluster
 adjusted

Random
 effects

Manufacturing industries

                                                     
18. These countries are Austria, the Czech Republic, Germany, Greece, Italy and Portugal, where collective

dismissals are defined at below ten dismissals (see Watson Wyatt, 1997; and OECD, 1999c). The assumption
behind the regressions is that, if one country has a low average size of firms, it is expected to have a low average
size also in the class of firms with 10-50 employees. Departures from this pattern depend on factors that twist the
distribution in this class, without affecting significantly either the average size or the share of large firms.
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22. The results provide some evidence that strict definitions of collective dismissals may twist the firm
size distribution away from “normal” convex patterns (Sutton, 1998), inducing smaller average size in the 10-50
employees class than would be expected based on overall average firm size. A particularly small size within this
class may be a reflection of entrepreneurs’ attempt to escape the potential costs associated with collective
dismissal procedures by keeping a number of employees that makes it unlikely to incur in those procedures.19

Conclusions on firm size

23. These empirical findings throw some light on the influence of labour market policies and institutions
on the size distribution of firms in OECD countries. The idea that corporatist wage-bargaining systems may
favour large employers by leading to a compressed wage structure receives some limited cross-country
empirical support. The hypothesis that strict EPL regimes may twist downwards the size distribution of firms is
more clearly supported by regression analysis, especially when stability of demand and economies of scale
(leading to lower EPL costs per unit of output and an easier within-firm reallocation of labour) are lacking.
Indeed, the regression results suggest that economies of scale must be very large, such as in utilities, to
compensate for the negative effects of EPL on firm size. Moreover, there is some suggestive evidence that
threshold effects can significantly affect the size distribution of firms, when overall employment levels are
sufficiently small to make collective dismissal procedures costly.

2.2 Innovation

24. The economic analysis of the determinants of innovation has focused mostly on the relationship
between incentives to innovate and product market competition (e.g. Dasgupta and Stiglitz, 1980; Nelson and
Winter, 1982; Schmalensee, 1989; Nickell, 1996; Aghion and Howitt, 1998; and Boone, 2000b). From an
empirical point of view, recent evidence suggests a positive relationship between product market competition
and innovation, at each given level of protection of intellectual property rights (Geroski, 1990; Nickell, 1996;
Blundell et al., 1995, 1999). Conversely, Aghion et al. (2001b) present firm-level and cross-country evidence
that support a hump-shaped relationship between competition and innovation (proxied by patent performance).20

25. Labour market arrangements too may affect the propensity of an economy to innovate (see e.g.
Soskice, 1997; Eichengreen and Iversen, 1999; Acemoglu and Pischke, 1999b, Bassanini and Ernst, 2001). The
most likely labour market influences on innovation come from hiring and firing rules and the industrial relations
regime, though minimum wages and the generosity of unemployment insurance can also play a role via their
impact on wage structure and workers’ bargaining power and attitude towards risk (Acemoglu and Pischke,
1999c; Acemoglu, 2000). For instance, restrictive EPL can curb innovation rents by hindering labour
adjustments, which often occur after incumbent firms have implemented innovations (see e.g. Audretsch and
Thurik, 2001; Caroli et al., 2001; Hobjin and Jovanovic, 2001). Labour market arrangements that favour the
sharing of innovation rents, for instance by increasing the bargaining power of insiders or tying negotiations to
enterprise performance, also may inhibit innovative activity by reducing the expected returns from innovations.

26. Hiring and firing rules and industrial relations regimes can have independent effects on innovation
activity, but the intensity (and perhaps even the sign) of this effect is likely to depend on the way these policies
and institutions interact with each other. For instance, important effects on innovation may come from the way
EPL and industrial relations regimes affect the quality and the availability of skilled labour, which is often seen

                                                     
19. For a firm of less than 50 employees, resorting to 5-10 dismissals in its near future is an event with a non-

negligible probability. Conversely, for the same firm, the probability of incurring a collective dismissal is very
low when the latter is defined at more than 10 employees.

20. Perfect competition makes firms indifferent vis-à-vis the choice whether to innovate or not, but the possibility to
appropriate rents coupled with competitive struggle makes innovation desirable. When rent protection becomes
strong enough, incentives to innovate fade out again. Therefore, if a market moves from monopoly to perfect
competition, innovative activity first increases and then decreases.
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as a complementary input to new technologies. If technological change is skill-biased, incumbent firms need to
shift from one optimal skill mix to another in order to implement an innovation effectively. Essentially, two
strategies are open to the successfully innovating incumbent: either it trains its existing workforce or it lays-off
part of its staff and hires more skilled workers, possibly “poaching” other firms’ pools of skilled labour.21

Restrictive EPL and highly co-ordinated industrial relations regimes generally encourage firms to resort to
internal labour reallocations and undertake firm-sponsored training. This is because in such regimes job
turnover is impaired (Bertola, 1992), the ties between workers and their employers often inhibit poaching,22 and
firms can reap the difference between the marginal productivity of skilled workers and their earnings, due to
wage compression over the skill dimension (Acemoglu and Pischke, 1998, 1999a, 1999b).23 Conversely, lax
EPL and decentralised industrial relations regimes raise job turnover and tend to increase wage dispersion and
skill premia. This discourages firm-sponsored training and leads firms to acquire the necessary skilled workers
on the external labour market. Therefore, given the complementarity between innovation and skills at the firm
level, each combination of EPL and industrial relations regimes may lead to specific propensities of industries to
innovate, national industry specialisation and, ultimately, economy-wide innovation potentials.

27. Since both product and labour market influences can act in opposite directions, their net effects on
innovation are controversial and can only be assessed empirically. Following Bassanini and Ernst (2001), this
section develops a cross-country econometric analysis of the linkages between policies, institutions and
innovation patterns, making use of the industry dimension where available. Both the country and industry
dimensions are important because labour market arrangements differ mainly across countries, but links between
institutions and performance might be radically different in different industries. For instance, in low-tech
industries, where elasticities of demand are generally low (at the industry level), innovation is mainly aimed at
cutting costs rather than expanding capacity, often resulting in lay-offs. Hence, in these industries, firing
restrictions are more likely to reduce innovation activity than in high-tech industries. The use of the industry
dimension also makes it possible to control for differences in technological opportunity among different sectors.

28. The analysis at the industry level covers only the manufacturing sector, given the dearth and low
quality of data concerning innovation activity for the non-manufacturing industries. Furthermore, the focus is
mainly on R&D intensity, since it is the only available variable that is comparable across countries and
industries simultaneously. R&D expenditure is at best an indicator of innovation input rather than of innovation
output (see Annex 1). For this reason, the analysis also looks at the influence from policies and institutions on
patenting and the intensity of expenditure on information technologies (IT), though only at the aggregate level
since no industry disaggregation is available for these variables on a cross-country basis.24

                                                     
21. Existing empirical evidence on poaching reports that that there are wage gains to switching jobs in the US (Topel

and Ward, 1992; McCue, 1996) but not in Germany (Zimmermann, 1998). Furthermore, Blinder and Krueger
(1996) report that inter-firm job mobility in Japan is virtually non-existent due to customary practices of firms.
Conversely, they report that many Japanese multinational firms have been forced to revise training strategies in
their American affiliates shortly after their establishment, due to poaching by other firms.

22. Recent research (for a survey, see Acemoglu and Pischke, 1999b) suggests that poaching may be inhibited by
several factors: (i) centralised and/or co-ordinated wage bargaining settings may extend contracts and/or
customary practices to cover almost all firms and workers; (ii) information may be lacking on previous training
of job candidates; (iii) frictions and search costs may be high; (iv) skills may be partly firm-specific; (v) lay-offs
and quits may suffer from adverse selection.

23. Incentives to undergo firm-sponsored training exist only if the difference between the productivity of workers
and the wages paid by the firm is greater in the case of skilled workers rather than unskilled workers. Lynch
(1994), Blinder and Krueger (1996), Soskice (1997), Acemoglu and Pischke (1999a, 1999b) and OECD (1993
and 2000c) report evidence of higher firm-sponsored training in more co-ordinated countries.  Consistently,
Davis (1992), Blau and Kahn (1996), Blinder and Krueger (1996), Gottschalk and Smeeding (1997), OECD
(1997a) and Kahn (1998) report evidence linking a compressed wage structure to centralisation/co-ordination of
wage-bargaining systems.

24. Other important features of innovation, which are ignored here, are science-industry links, co-operation between
firms and financial market arrangements (e.g. venture capital). See OECD (2000d).
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29. Table 5 reports the results of cross-country regressions relating business-sector R&D intensity, patents
per capita and IT intensity to indicators of product and labour market policies and institutions. Given the
relatively few degrees of freedom available and the absence of adequate controls, these regressions should be
interpreted as exploratory data analysis aimed at identifying the policy and institutional covariates of innovation.
The cross-country estimates show no obvious relationship between product market regulations and the measures
of business-sector innovative activity. There is no overall correlation between these measures and the summary
regulatory indicator (not shown in the table) because its main components relate to it in opposite ways: in most
regressions, R&D intensity, IT adoption and patenting are decreasing in the degree of state control, but
increasing in the extent of barriers to entrepreneurship (except in the case of IT adoption). 25 At the same time
no association with trade barriers can be detected at this level of aggregation. The estimates suggest that R&D
intensity is related to EPL and centralisation or co-ordination of wage bargaining in opposite ways. It is
decreasing in the severity of job protection and increasing in centralisation or co-ordination.

Dependent variable: 

Independent variables

State control -0.66 ** -0.99 ** -0.61 ** -0.29 * -0.41 ** -0.22  -0.91 * -2.11 ** -1.36 **
-(3.52)  -(5.43)  -(3.82)  -(2.45)  -(3.02)  -(1.84)  -(2.06)  -(3.91)  -(3.00)  

Barriers to entrepreneurship 0.38  0.93 ** 0.61 ** -0.22  0.09  -0.07  0.27  1.30 * 0.67  
(1.70)  (4.34)  (2.83)  -(1.55)  (0.54)  -(0.44)  (0.53)  (2.05)  (1.09)  

Trade barriers 0.08    0.01    -0.69    
(0.41)    (0.11)    -(1.61)    

EPL -0.40 * -0.41 * -0.26 * -0.23  -0.48  -0.47  
-(2.50)  -(2.24)  -(2.20)  -(1.73)  -(1.00)  -(0.90)  

Coordination of wage bargaining  0.56 **  0.13   0.99 *
 (3.19)  (0.98)   (1.99)

Centralisation of wage bargaining 1.00 ** 0.44 * 1.92 **
(4.19) (2.50) (2.73)

Jarque-Bera 1.50 1.76 0.59 0.39 0.22 0.52 2.92 2.69 1.18
R2 0.40 0.69 0.62 0.42 0.59 0.50 0.39 0.50 0.43
R2-adjusted 0.32 0.64 0.55 0.34 0.54 0.43 0.31 0.40 0.32
Observations 26 26 26 26 26 26 26 26 26

1. Logarithm of the ratio of business expenditure in R&D to GDP.
2. Logarithm of the ratio of expenditure in information technology to GDP.
3. Logarithm of patents per capita.
Note:  All equations includes a constant. *, **  denote significance at the 5% and 1% level, respectively.  T-statistics in parentheses.
           The sample includes all OECD countries except Iceland, Luxembourg, Mexico and Slovak Republic.

Table 5. Aggregate relationships between policies, institutions and innovation
Cross-country OLS regressions

R&D intensity1 IT adoption2 Patenting3

Product and labour 
market regulation

Product market 
regulation

Product 
market 

regulation

Product and labour 
market regulation

Product market 
regulation

Product and labour 
market regulation

30. To further explore the possible interactions between EPL and industrial relations, a proxy for co-
ordination of industrial relations (as opposed to bargaining) regimes was related to the three measures of
innovation activity. To suit the analysis of innovation, the proxy for industrial relations regimes takes into
account both the centralisation and co-ordination dimensions and, henceforth, in this section industrial relations
regimes are said to be co-ordinated when bargaining is either co-ordinated, centralised or both, and de-

                                                     
25. The positive correlation with barriers to entrepreneurship could be related to the Schumpeterian rent

appropriability argument  according to which competition is negatively related to innovation since post-
innovation rents should be high enough to cover the cost of innovation. Bassanini and Ernst (2001) show indeed
that this effect disappears when controlling for IPRs. The negative correlation with state control could be related
to competitive slack in economies with high public interference in the business sector.



ECO/WKP(2001)38

22

centralised when bargaining is neither centralised nor co-ordinated.26 The aim is to capture the repercussions of
industrial relations regimes on innovation through their effect on wage structures and firm strategies for
upgrading skills (such as resort to external or internal labour markets, poaching skills of competitors, etc.). On
the one hand, a high level of co-ordination of business associations and the code of conduct between firms tends
to make the poaching of skills less likely; on the other hand, both bargaining centralisation and co-ordination
tend to compress wage structures. Figure 1 bundles the business-sector R&D intensities of countries in the
sample into four subgroups, depending on whether they have lax EPL/low co-ordination in industrial relations,
strict EPL/low co-ordination, lax EPL/high co-ordination or strict EPL/high co-ordination.27 The figure suggests
that there is an interaction between EPL and co-ordination in industrial relations for both patents and, to a lesser
extent, R&D intensity, with the highest performances corresponding to polarised regimes, while no interaction
is suggested for IT.28

31. The evidence found at the aggregate level can be better explored in panel regressions combining the
country and industry dimensions. Table 6 presents estimates of the determinants of R&D intensity obtained
using fixed-effects, cluster-adjusted and random-effects estimators (see Box 1) in a sample of 18 manufacturing
industries and 18 OECD countries. The estimated models account for the effects of EPL, industrial relations
regimes and their potential interactions, but control also for outward and inward-oriented product market
regulations (at both the industry and economy-wide levels). In addition, they control for firm size (the share of
employment in large enterprises) and trade openness (proxied by import penetration).29 In view of the potential
endogeneity between firm size and R&D highlighted by the results of the firm size regressions, it is important to
stress that all the results described below are essentially robust to the elimination of the control for firm size
from the estimated model specification. All regressions also include industry dummies to control for
unexplained industry characteristics (e.g. technological opportunity). Finally, the potential interaction between
EPL, industrial relations regimes and the technological characteristics of different industries was dealt with by
introducing a dummy variable that identifies high-technology industries, defined according to the standard
OECD classification.30,31

                                                     
26. Due to data limitations, this measure is constructed only on the basis of available indexes of centralisation and

co-ordination of wage-bargaining. The indicator of corporatism suggested by Elmeskov et al. (1998), among
others, also accounts for both co-ordination and centralisation of wage bargaining. However, this indicator of
corporatism is not appropriate in this context because it classifies countries such as Japan and Korea as being de-
centralised, while they are characterised by a high level of co-ordination in industrial relations. It should be
stressed, in any case, that the indicator adopted in this section is itself a rough proxy of a very complex and
multifaceted phenomenon.

27. For illustrative purposes low and intermediate co-ordination countries are grouped together in this figure.

28. IT intensity can be seen as a proxy for technology adoption and organisational change, rather than innovation.
Organisational change is more frequent than innovation in low-tech industries, often leading to downsizing
(Caroli et al., 2001). Therefore it is not surprising that fire restrictions seem to have a more negative impact on
IT intensity than on other indicators of innovation performance.

29. Firm size is often found to correlate with R&D intensity, but the direction of causation is unclear. This link  may
simply be the outcome of different accounting practices between large and small firms (Griliches, 1990), but it
could also reflect the fact that successful innovation typically leads to larger firm size (Dasgupta and Stiglitz,
1980; Levin and Reiss, 1984; and Sutton, 1998). The employment share of affiliates of foreign firms and the
share of business R&D financed by the government were also used as controls, but they were omitted from the
tables because they had no significance and no bearing for the other coefficient estimates.

30. Hatzichronoglou (1997) classifies industries in four groups: low-tech, medium/low-tech, medium/high-tech and
high-tech. However, in this regression, differences in coefficients between the former two or between the latter
two have not been found to be statistically significant.

31. Specifications including the generosity of the unemployment insurance systems (alone and in interaction with
EPL) were also estimated. However, the coefficients of these variables were insignificant and their inclusion had
no bearing for the other coefficient estimates. See Annex 2 for details.
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32. Consistent with previous evidence, R&D intensity is positively associated with the share of large
firms; it also increases with trade openness, perhaps pointing to the existence of positive knowledge spillovers.32

Among product market regulations, non-tariff barriers, state control and barriers to entrepreneurship are the
most significant, with non-tariff barriers negatively affecting R&D and state control and barriers to
entrepreneurship having opposite effects on R&D, confirming the results found in the aggregate regressions.33

33. EPL and co-ordination in industrial relations have significant effects on R&D intensity, and their
signs are consistent with those found in the aggregate regressions.34 Ceteris paribus, R&D appears to decrease
with the stringency of EPL and to increase with the degree of co-ordination. At the same time, no effect on
R&D of the interaction between EPL and co-ordination in industrial relations can be found pooling all industries
together. Results change, however, if separate coefficients for high and low-technology industries are estimated,
suggesting that pooling may be inappropriate to gauge the effects of interactions between EPL and co-ordination
on R&D. While the estimates for control variables and product market regulations do not change, interaction
terms now have significant and opposite effects on the two sets of industries. At any given level of EPL and co-
ordination in industrial relations, their combination appears to have a positive effect on R&D intensity in high-
tech industries and a negative effect in low-tech industries. Co-ordination tends to partly offset the negative
influence of EPL in high-tech industries, perhaps due to the fact that EPL is less binding for innovative activity
when firms resort to the internal labour market. As mentioned above, this is less likely to occur in industries
with low elasticities of demand, partly explaining the negative effect found in low-tech industries.

34. To throw further light on this issue, an alternative specification was tested in which the effects of EPL
differ according to the three levels of co-ordination, relaxing the hypothesis of linearity of co-ordination effects.
The aim of this specification, which is preferred by model specification tests over the linear one,35 is to sort out
situations in which policy-makers who wish to change EPL policies should worry about the possible effects of
these policy changes on innovation performance, taking as given the existing regime of industrial relations. The
estimated net effects on R&D of EPL and co-ordination in industrial relations are described in Table 7. Clearly,
the Table provides information only on the impact on innovation activity of differences in EPL (co-ordination)
given the level of co-ordination in industrial relations (EPL). The analysis has no bearing for the effect on
innovation of simultaneous changes in EPL and co-ordination in industrial relations nor, for that matter, for the
relative levels of innovation in two economies characterised by different combinations of EPL and co-
ordination.

                                                     
32. Trade openness increases product variety in domestic markets and induces imitation by domestic producers.

Imitation requires spending in R&D (Cohen and Levinthal, 1989).

33. High non-tariff barriers are likely to affect the elasticity of substitution between imported and domestically
produced products, thereby lowering incentives to innovate when domestic and foreign firms have similar levels
of competitiveness (the case of “neck and neck” competition, see Aghion et al. 1997, 2001a; and Boone, 2000b).

34. All the regression results contained in the table are essentially robust to alternative measures of co-
ordination/centralisation such as the indicator of the degree of corporatism and the indicator of the level of
centralisation in wage bargaining.

35. The alternative model was specified by introducing dummies for high and intermediate co-ordination. Interaction
terms have thus been specified accordingly (EPL in high-co-ordination countries, EPL in intermediate-co-
ordination countries, EPL in low-co-ordination countries. A standard F-statistic rejected the null of the linear
model against the non-linear alternative. To check the robustness of this result, the non-nested testing procedure
of Davidson and McKinnon (1981) was used to test the null of the non-linear model against the linear
alternative, resulting in a non-rejection. See Annex 2 for details.
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Countries classified by ascending EPL:
Low EPL Low Coordination : USA, GBR, CAN, NZL, AUS, CHE, HUN, BEL, FIN.
High EPL Low Coordination : SWE, FRA, ESP, TUR, PRT.

High EPL High Coordination : AUT, JPN, KOR, NLD, NOR, DEU, GRC, ITA.
Low EPL High Coordination : IRL, DNK, CZE, POL.

Figure 1. Labour market regimes and innovation
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Dependent variable: R&D intensity1

Method

Independent variables

Employment share of large firms1 1.39 ** 1.66 * 1.66 ** 1.66 ** 1.58 **
(3.41)  (2.41)  (4.64)  (4.63)  (4.40)  

Import penetration1 0.39 ** 0.34 ** 0.34 ** 0.34 ** 0.34 **
(3.48)  (4.06)  (2.76)  (2.76)  (2.89)  

Non-tariff barriers -0.02 ** -0.03 * -0.03 ** -0.03 ** -0.03 **
-(2.81)  -(2.16)  -(2.82)  -(2.81)  -(3.20)  

Tariff barriers1 0.18 * -0.04  -0.04  -0.04  -0.06  
(2.07) -(0.67)  -(0.40)  -(0.38)  -(0.58)  

State control .. -0.42 * -0.42 ** -0.42 ** -0.40 **
.. -(2.56)  -(5.36)  -(5.31)  -(5.18)  

Barriers to entrepreneurship .. 0.75 ** 0.75 ** 0.75 ** 0.74 **
.. (3.59) (7.93)  (7.87)  (7.90)  

EPL .. -0.29  -0.29 ** -0.29 **  
.. -(1.59) -(3.74)  -(3.03)   

Bargaining coordination .. 0.21  0.21 ** 0.19   
.. (1.19) (2.73) (1.47)   

EPL*Bargaining coordination .. 0.01   
.. (0.11)   

EPL in hi-tech industries .. -0.48 **
.. -(3.75)  

EPL in lo-tech industries .. -0.16  
.. -(1.40)  

Bargaining coordination in hi-tech industries .. -0.34  
.. -(1.85)  

Bargaining coordination in lo-tech industries .. 0.73 **
.. (4.00)  

EPL*Bargaining coordination in hi-tech industries .. 0.23 **
.. (2.64)  

EPL*Bargaining coordination in lo-tech industries .. -0.21 **
-(2.58)

Industry dummies Yes Yes Yes Yes Yes
Country dummies Yes No No No No
RESET 1.95 2.07
R-squared 0.88 0.82
Chi2-test on country dummies 13.5 **
Chi2-test on industry dummies 17.8 ** 54.9 ** 200.1 ** 199.2 ** 141.8 **
Breusch-Pagan 72.9 ** 73.6 ** 70.3 **
Hausman 3.55 3.95 13.9
Observations 255 255 255 255 255
Countries 18 18 18 18 18
1. In logarithm
Note:  All equations includes a constant. *, **  denote significance at the 5%, 1% level, respectively. T-statistics in parentheses.
            Samples are adjusted for outliers based on the Welsch distance cut-off (Chatterjee and Hadi, 1988).
            High-tech industries corresponds to industries 24 and 29-35 of the ISIC Rev. 3 classification.  

Policy interactions

Table 6. Effects of policies and institutions on R&D intensity
Results of panel regressions

Random 
effects

Cluster
 adjusted

Random
 effects

No policy interactions

Random
 effects

Fixed
 effects
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Low-tech industries

A. Effects of EPL in the context of:

High bargaining coordination 0.25  -0.29 *
(1.9)  -(2.1)  

Intermediate bargaining coordination -0.61 ** -0.79 **
-(3.6) -(4.8)  

Low bargaining coordination -2.28 * -0.53  
-(2.0) -(0.7)

B. Effects of bargaining coordination in the context of:

High EPL 3.04 * 0.82  
(2.0)  (1.0)  

Low EPL 1.46  0.60  
(1.4) (1.1)

Note: 
The table reports estimated total effects of EPL(coordination) for given values of
coordination (EPL). The estimated model allows for non-linear interaction between 
EPL and coordination. See Annex 3 for full regressions results.
Panel B reports estimated average effects of raising coordination of one level for 
2 groups of countries (high-EPL and  low-EPL countries).  High-EPL and low-EPL 
are defined here with respect to the average value of EPL.
 *, **  denote significance at the 5% and 1% level, respectively. t-statistics are in
parentheses. Samples are adjusted for outliers based on the Welsch distance  
cut-off (Chatterjee and Hadi, 1988).

High-tech industries

Table 7. Net effects of EPL and coordination in industrial relations
on R&D intensity

35. Based on the estimated net effects of EPL and co-ordination in industrial relations, some conclusions
can be drawn as to the role of EPL and industrial relations regimes, and the consequences of different policies
for innovation:

− Hiring and firing restrictions generally have negative cross-market effects on innovative
activity in low-tech industries and decentralised economies, but no clear cross-market effects
can be identified in high-tech industries of co-ordinated economies (Panel A). The result for
low-tech industries may reflect the fact that these are generally mature industries with
relatively low elasticities of demand. Hence, innovation is more likely to imply downsizing of
employment than in high-tech industries, and the costs induced by firing restrictions are
potentially higher. The result for decentralised economies can also be explained: lack of co-
ordination in industrial relations requires job turnover and hiring and firing flexibility, so that
the skill upgrading associated to innovations can take place efficiently through the open labour
market (see above). Moreover, in de-centralised countries, stricter EPL is likely to result in
increasing bargaining power of insiders, accentuating rent extraction by workers and
discouraging R&D expenditure. The apparent neutrality of R&D with respect to EPL in high-
tech industries of highly co-ordinated countries is consistent with an innovation process based
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on internal labour markets and non-poaching of skills. 36 On the whole, these results suggest
that easing hiring and firing restrictions is likely to raise R&D intensity in low and
intermediate co-ordination countries.

− The cross-market effect of co-ordination on innovative activity is unambiguously positive in
high-tech industries of high EPL economies, while its effect in all the other cases is ambiguous
(Panel B). The result for high-tech industries in high EPL countries is unsurprising because
bargaining institutions that encourage the use of labour reallocations and skill upgrading
internal to the firm are advantageous when labour force adjustments are made difficult by
legislative provisions. In high-tech industries of low EPL countries, this positive effect is
possibly offset by the negative effects of a compressed distribution of wages for hiring skilled
labour on the market.37 Conversely, low-tech industries innovate more rarely; therefore any
strategy based on upgrading of the internal workforce is not likely to induce significant effects
on R&D intensity.38

Conclusions on innovation

36. The policy and institutional environment in the labour market appears to be as important as
product market conditions in determining innovation activity in OECD countries. The quantitative effects
of labour and product market influences implied by the empirical estimates are often of comparable size
(Figure 2), suggesting that the design of labour market policies should take into account their potential
repercussions on innovative activity. In high-technology industries, generally accounting for around 70  per
cent of all R&D, the estimated effect of labour market factors is particularly strong in the United States, on
the positive side, and France, Portugal and Spain, on the negative side.

37.  The cross-market interactions between innovative activity and labour market policies and institutions
are complex. The analysis in this section explored some of the possible channels through which these
interactions operate, focusing on hiring and firing rules and industrial relations regimes. Based on aggregate
data, there seems to be a U-shaped relationship between innovative activity and labour market regimes, defined
by different combinations of EPL and co-ordination in industrial relations. R&D intensity is relatively high
either in high EPL/high co-ordination countries or in low EPL/low co-ordination countries, while other
combinations of policies and institutions appear to be associated with lower overall innovative activity. This
non-linearity emerges also at the industry level, making the comparative statics of changes in policies and
institutions difficult to analyse. At the level of aggregation at which data are available, it is impossible to point
out which (if any) of the two extreme combinations of EPL and co-ordination in industrial relations is superior
from the point of view of innovation outcomes.

                                                     
36. In co-ordinated countries, the impact of EPL is less negative the larger the scope for internal labour

markets in a particular industry which, in turn, depends on the prevailing market structure and the sources
of technological change within that industry). The insignificant estimated impact of EPL in high
technology industries results indeed from averaging positive and negative effects in different types of
industries in that class (see Bassanini and Ernst, 2001).

37. Co-ordination, especially at the employers’ level, may also put limits to the ability of firms to poach skills from
other firms.

38. For instance, some low-tech industries are supply-dominated industries (Pavitt, 1984, 1995) where innovation is
relatively rare and corresponds to further mechanisation of the production process. When competencies are not
transferable from one technology vintage to another, hiring skilled labour on the market tends to be less
expensive than sponsoring training, thereby reducing the incentive to choose strategies based on internal labour
markets.
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1. Based on the non-linear specification (cf. Table 7 and Annex 4).
2. Adjusted for industry composition.
* Other controls, random effect plus residual.

Average contributions

Figure 2. The contribution of  product and labour market policies and institutions to R&D 

intensity in high and low-technology industries1
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38. Despite these ambiguities, at least in one labour market regime (low/intermediate co-ordination
and high EPL), differences in EPL appear to play a prominent role in the web of interactions linking labour
market arrangements and innovation outcomes, and a relaxation of hiring and firing rules appears to have
positive cross-market implications for innovation activity (Table 8). The cross-market implications of
changes in EPL policies are less clear in high-co-ordination countries.

Employment protection Coordination

Low-intermediate coordination / 
Low EPL

No change None

Low-intermediate coordination / 
High EPL

Decrease Increase

High coordination /
Low EPL

? None

High coordination/
High EPL

? No change

Policy or institutional change likely to have
positive cross-market effects

on R&D intensity
Initial situation

Table 8. Cross-market effects of EPL and coordination in industrial
relations on R&D: tentative policy conclusions

2.3 Average firm size and innovation activity: intersectoral issues

39. Country differences in average firm size and R&D intensity depend on both industry-specific factors
and the industry composition of GDP. So far, the analysis has focused mainly on firm size distribution and
innovation activity at the level of single industries, exploring the effects of market interactions on cross-industry
and cross-country differences in these variables. However, at least in the long run, industry composition could
be conceivably as important as industry-specific factors in determining aggregate outcomes. Moreover, in
principle, policies and institutions in the labour and product markets, which can have important resource
reallocation effects, can also affect industry composition.

40. Figure 3 decomposes for each country the percentage deviations from the OECD average in the share
of large firms and R&D intensity into within-industry and between-industry elements.39 The results suggest that,
overall and at the level of aggregation examined, differences in industry composition explain only a relatively
small part of the differences in both average firm size and R&D intensity across countries, therefore supporting

                                                     
39. Details of the decomposition methodology are provided in Annex 1.
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the focus of the analysis on within-industry effects. Nonetheless, industry composition explains a significant
part of the relatively low average firm size in Portugal and Poland, while it contributes to explain a relatively
larger size in Norway and Belgium. Moreover, composition effects on R&D intensity are important in several
countries, with the United States, Japan, the United Kingdom, Ireland, Finland and Korea having a larger share
of inherently R&D intensive sectors, and Italy, Greece, Norway, Austria and Spain having an industry mix that
tends to curb R&D intensity relative to the OECD average.

1. Average employment share of firms with more than 50 employees.
See Annex 3 for details on decomposition methodology.

Figure 3. Deviation of R&D intensity and firm size from OECD average :
within-sector and industry-composition effects
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41. Industry composition effects on firm size and R&D are positively correlated across countries
(correlation is 52  per cent and is statistically significant at conventional levels), mirroring the correlation
between the share of large firms and innovation activity found at the level of single industries. However, their
relationship with policy and institutional variables is different. Due to data limitations, no multivariate analysis
of the determinants of industry composition effects is possible. Therefore, Table 9 explores the possible
relationship between intersectoral reallocation effects and product and labour market policies and institutions by
means of simple bivariate correlations. A number of policies and institutions appear to be associated with
industry mixes with lower innovation content. Some of these negative correlations confirm the results of the
industry-level analysis, such as with the strictness of EPL (especially concerning temporary contracts and
collective dismissals), state control and overall product market regulation. Other results suggest that the tax
wedge and the coverage of collective agreements may also be negatively correlated with industry composition
effects on R&D. These results might reflect the fact that these labour (and product) market policies affect the
speed of reallocation of resources among industries characterised by different technological opportunity, giving
a comparative advantage in high-tech industries to countries in which taxation and firing restrictions are less
stringent. No significant correlation was found between intersectoral effects on average firm size and policy and
institutional variables.

Tax wedge -0.43 **

Unemployment benefits -0.13

Coverage of collective agreements -0.65 ***

EPL -0.47 **

          Regular contracts -0.33

          Temporary contracts -0.48 **

          Collective dismissals -0.60 ***

Excess regulation on corporations -0.64 ***

Product market regulation -0.45 **

          State control -0.79 ***

          Barriers to entrepreneurship 0.19

          Barriers to trade -0.19

1.  See Annex 2 for details on the computation of industry composition effects.
2.  **, *** denote significance at the 5% and 1% level, respectively.
3.  Log of share of firms with more than 50 employees.

Table 9. Average firm size and R&D: product and labour market 
policies and industry composition effects1

Simple bivariate correlations 2

Aggregate R&D 
intensity

Share of large 
enterprises3

Effect of industry mix on : 3

-0.15

0.17

0.33

-0.06

-0.09

0.10

-0.19

-0.36

-0.07

-0.15

0.01

-0.01
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3. Effects of market interactions on labour market outcomes

42. By affecting actual and/or potential competition, product market arrangements may have significant
implications for the labour market. There are multiple channels through which product market regulations and
regulatory reform can affect labour market performance (see Box 2). This section looks at some of these market
interactions, controlling for cross-country and (when relevant and possible) cross-industry differences in labour
market arrangements. The focus is on the effects of anti-competitive regulations (e.g. those that create product
market rents), which are proxied by a detailed set of economy-wide and industry-specific regulatory indicators,
having both a cross-country and time-series dimension (see Table 1). These indicators, and other related
measures of product market competition, are used to explain inter-industry wage differentials and the evolution
of overall employment rates in the past two decades.

3.1 Industry wage premia

43. There is a large amount of evidence pointing to the existence of significant inter-industry wage
differentials in OECD countries (see Krueger and Summers, 1988; Gittleman and Wolff, 1993; OECD, 1996,
and the references therein; Haisken-DeNew and Schmidt, 1999; Jean and Nicoletti, 2001). These partly reflect
differences in worker characteristics (age, gender, education, skills), working conditions (location, health
hazards, etc.), and the characteristics of firms (industry affiliation, size, etc.),40 but they can also reflect
differences in competitive pressures and employee bargaining power across countries and industries, which
result in different degrees of rent sharing. Therefore, studying the linkage between anti-competitive product
market regulations and wage premia is important to understand the implications of regulatory policies.

44. Empirical evidence on the influence of product market regulation on inter-industry wage
differentials is scant, especially at the cross-country level. Conceptually, this linkage can be studied in two
different but complementary ways. First, premia should be found to be relatively higher in countries and
industries in which regulations restrict competition. Second, premia should decrease as anticompetitive
regulations in these countries and industries are removed. A few studies have concentrated on the effects of
product market competition on wage premia in single countries or in specific regulated industries. In
manufacturing, market power is found to be associated with higher premia (e.g. Nickell et al., 1994, for the
United Kingdom), but results for non-manufacturing regulated industries are mixed: while de-regulation is
often found to lead to decreases in average earnings (Peoples, 1998), in some cases regulation is found to
be associated with lower pay levels and de-regulation is found to lead to either no or positive effects on
wage premia (see e.g. Hendricks, 1977, 1994, for the United States). Other studies looked at the effects of
trade openness on manufacturing wage premia for single countries (e.g. Gaston and Trefler, 1994, 1995,
and Pizer, 2000, for the United States) or across countries (e.g. Oliveira-Martins, 1993). OECD (1996) is
the only comprehensive study to date covering both the cross-country, cross-industry and time-series
dimensions. Analysis in that study focused on the effects of product market competition rather than
regulation.41

                                                     
40. If the labour market is perfectly competitive, wage differentials should reflect only the characteristics of workers.

However, wage premia related to the characteristics of firms are consistent with efficiency wage-setting
behaviour in which firm profits are increasing with wages over some range. Standard explanations for efficiency
wage setting include the wish by the firm to minimise turnover costs, raise worker’s effort, increase worker’s
loyalty and attract better skilled workers (when skills are not observable) (Krueger and Summers, 1988).  Stock
options may also be considered as a form of rent sharing consistent with efficiency wages. However, the data
used in this paper do not allow taking this phenomenon into account.

41. The study covered only average monthly wages in manufacturing industries and controls to account for worker
and firm characteristics were limited.
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Box 2. Product market reform and labour market performance: transmission channels

Competitive pressures among existing firms. Product market deregulation increases competitive pressures
among incumbents, raising the elasticity of product demand. At the firm level, for given wages, higher demand
elasticity raises output and labour demand. At the aggregate level, if the number of firms remains constant, this
results in both higher real wages and higher employment, since aggregate labour demand increases (Nickell,
1999). However, once firm turnover is accounted for, these effects depend on the impact on the number of
firms. Under certain conditions, a decrease (increase) in the number of firms could offset (reinforce) the initial
effects of product market deregulation on the elasticity of demand, real wages and employment (Blanchard and
Giavazzi, 2001).

New entry. Product market deregulation lowers entry costs, encouraging new entry. In general this is likely to
lead to a permanent increase in aggregate demand elasticity, real wages and employment (Blanchard and
Giavazzi, 2001). The effect on real wages, however, depends crucially on the size of initial rents and the way
they are shared between firms and workers, i.e. on the relative bargaining power of workers, among other things
(Spector, 2000). Furthermore, in decentralised labour markets, the employment effects of increased product
market competition may be hump-shaped because, as competitive pressures increase, employment volatility
may rise (firm-level adjustments to shocks rely more on quantities than on mark-ups), possibly leading in
extreme cases to higher equilibrium efficiency wages and lower aggregate employment (Amable and Gatti,
2001).

Product and labour market rents. Heightened competition tends to dissipate rents deriving from market power,
thereby reducing the scope for rent-seeking behaviour by workers or employers. Where rents were shared with
workers in the form of wage premia, these phenomena tend to disappear having negative effects on wages but
potentially positive effects on employment. The elimination of non-pecuniary rents (e.g. labour hoarding or
managerial slack) may lead to lay-offs in the short-run, but effects on employment are likely to be positive in
the long-run when new entry and job reallocation have taken place. Lower wage premia may also reduce
unemployment persistence by increasing the sensitivity of wages to labour market slack (Nickell et al., 1994)
and lower frictional unemployment by reducing “wait unemployment” (Kletzer, 1992) and “queuing”
phenomena, due to lower effective replacement rates (measured against market wages).

Entrepreneurship. As barriers to entry are lowered, the supply of a particular type of capital, entrepreneurial
ability, may increase: the level of employment may be positively affected by the increased rate of enterprise
creation and survival (OECD, 1998; Krueger and Pischke, 1997).

45. Drawing on Jean and Nicoletti (2001), this section presents a cross-industry and cross-country
empirical analysis of the implications of product market regulations for wage premia. The analysis is cross-
section and, therefore, is aimed at checking whether there is evidence that labour market rents are relatively high
where regulation is most restrictive of competition. To this end, both the cross-country and cross-industry
variations in regulations are exploited. It should be stressed at the outset that the analysis cannot directly
account for non-pecuniary rents, such as labour hoarding or low work effort, for which adequate controls are
lacking. To the extent that generic country and industry effects do not capture these rents, their omission may
blur the estimated relationship between regulation and wage premia.

46. The empirical strategy follows closely the two-step approach taken in OECD (1996).42 First, wage
premia are estimated, country by country, regressing wages on industry dummies and a set of observable
characteristics of workers in each industry. These estimates are based on detailed data on hourly wages earned
by different categories of workers, distinguished by type of contract (full-time or part-time), age, sex and

                                                     
42. This approach was adopted, among others, by Katz and Summers (1989), who applied it to micro data.
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education levels.43 Second, the estimated wage premia are regressed on a set of industry and/or country-specific
explanatory variables pooling together countries and industries (see Annex 2 for details). Second-step estimates
explicitly account for the influence of product and labour market policies and institutions on wage premia. 44

The analysis focuses on a single year (in or around 1996) and the data cover 11 OECD countries (10 EU
countries and the United States) and 41 two-digit industries in both manufacturing and non-manufacturing
sectors, where the variability of product market conditions is largest.

47. The estimated wage premia (see Annex 2) are jointly significant at conventional levels and their
individual standard errors are generally low and broadly uniform across industries and countries (with the
exception of France where wage premia are less precisely estimated).45 In all countries the estimated profiles are
consistent with standard Mincerian equations, with wages increasing with age and education levels and a
significant gender effect. Consistent with previous findings (Gittleman and Wolff, 1993; OECD, 1996), the
cross-industry structure of wage premia is remarkably similar across countries, with correlations with the U.S.
structure ranging from 35  per cent in Denmark to 90  per cent in Canada. The highest premia are generally
found in the manufacturing of tobacco and petroleum products, in utilities (gas and electricity), in the supply of
financial and computer-related services and in air transport. The lowest premia are found in the manufacturing
of wearing apparel and leather products, in retail trade and, especially, in hotels and restaurants. On the other
hand, the inter-industry dispersion of wage premia is substantial in all countries, with standard deviations
ranging from 8  per cent in Sweden to 16  per cent in the United Kingdom and Canada.46 Wage dispersion has
the same magnitude in manufacturing and non-manufacturing industries separately. The estimated wage premia
may reflect both efficiency wages and pure rent sharing deriving from workers’ bargaining power in the
presence of product market rents. 47 However, only the pure rent element can be expected to fall with product
market competition.

48. Second-step regressions relate the estimated wage premia to two sets of variables: controls for firm
heterogeneity, and indicators of product market competition and workers’ bargaining power, reflecting the
ability of workers to capture part of the rents earned by firms operating in imperfectly competitive markets.
Aside from industry dummies in fixed-effects regressions, industry-specific controls for firm heterogeneity
include average firm size, R&D intensity, export intensities and occupational composition of the workforce
(which may not have been fully accounted for in first-step regressions). To the extent that firm size and R&D
expenditure are themselves affected by regulation (see above), the regressions estimate the effects of regulation
on wage premia over and above the indirect effects through these control variables.48 Controls for competitive

                                                     
43. A symmetric analysis was performed also for monthly wages, part-time workers and different occupational

categories. The wage premia estimates based on monthly wages of full-time workers distinguished by
occupational category are highly correlated with previous estimates by OECD (1996).

44. This makes it possible to avoid the endogeneity bias implicit in proxying product market competition by mark-
ups or concentration indices, which are co-determined with wages. A similar approach, though at a higher level
of aggregation, was taken in Nicoletti et al. (2001). For details on model specification, see Jean and Nicoletti
(2001).

45. In this document, the focus is on interindustry differences in wage premia. Comparing relative levels of wage
premia in one industry across countries requires an assumption as to which industry can be taken to be the
common “competitive” benchmark in which premia are lowest. This line of reasoning is not pursued here.

46. Standard errors were adjusted for sampling error, as in Krueger and Summers (1988). The estimated dispersion
of wages in the United States (11 per cent) is broadly consistent with the dispersion found by these authors based
on 1984 micro data (14 per cent)

47. In an efficiency-wage perspective, wage premia correspond to the compensation paid by firms for avoiding the
costs of monitoring, collecting information, etc. Even conceptually, the distinction between efficiency-wage and
rent-sharing elements is difficult. To the extent that rent sharing is a device to avoid the costs of labour unrest, it
can also be seen as part of efficiency wages (Krueger and Summers, 1988).

48. However, the potential bias induced by these indirect effects appears to be negligible in actual estimations (see
below) and results do not change when firm size is instrumented.
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pressures include industry-specific indicators of product market regulation, entry rates and import penetration
rates. Industry-specific union densities control for the bargaining power of workers. Given the wide differences
in the characteristics of firms and market environments in manufacturing and non-manufacturing industries (for
instance in terms of trade openness, industry regulation and innovative activity), the analysis of the determinants
of wage premia was performed separately for these two sets of industries. Due to lack of the relevant data, two
simplifying hypotheses were made: in manufacturing, product market regulation was proxied by tariff and non-
tariff barriers, assuming that no other industry-specific regulations restrict domestic competition; in non-
manufacturing, no trade variables were included, assuming that in these industries competitive pressures coming
from imported products are insignificant.49

49. Table 10 summarises the results of second-step panel regressions for manufacturing and non-
manufacturing industries (see Annex 2 for details).50 The estimated manufacturing equations have a basic
structure that is consistent with the approach taken in OECD (1996) but, depending on model specifications,
industry dummies or cross-country averages of industry-specific entry rates account for differences in market
structure across industries.51 Moreover, the differential effect of unionisation on wage premia in industries with
different occupational characteristics (Card, 1996) was checked by crossing the skill structure of employees by
industry with union density in manufacturing.52 The results of the specification tests (RESET and Hausman)
suggest that the fixed-effects model fits the data best.

50. Several conclusions can be drawn from the regression results for manufacturing industries:

− Product market competition curbs wage premia. Import penetration has a significant negative
effect on wage differentials. Moreover, wage premia tend to be lower in industries
characterised by higher entry rates.

− Trade barriers increase wage premia. In the preferred specification, both tariff and non-tariff
barriers tend to push up wage differentials, perhaps reflecting the appropriation by workers of
the rents implied by market power or cost advantages for domestic producers.53 This effect
comes over and above the potential impact barriers may have on import penetration.

                                                     
49. In non-manufacturing industries, significant competitive pressures can originate from foreign direct investment

and the activity of affiliates of foreign firms. Unfortunately, limited industry and country coverage precluded the
use of these data in empirical analysis. Potential omitted variables problems implied by the simplifying
assumptions concerning trade in non-manufacturing industries are likely to be reduced by the use of variables
related to market concentration in manufacturing  (firm size, entry rates) and the inclusion of information on
discrimination against foreign companies in the regulatory indicators for non-manufacturing industries.

50. Given that premia are defined in relative terms within each country, industries were chosen as the units defining
the panel dimension of the empirical model. To model explicitly effects that are common to all countries but
vary across industries, both fixed-effects and random-effects specifications (dropping the industry dummies)
were estimated. Fixed-effects regressions were performed using unweighted industry wage premia, but
observations were weighted by the inverse of the standard error of their estimation in the first stage to control for
sampling error and for possible heteroskedasticity.

51. A notable difference with OECD (1996) is that equations always include both country dummies and industry-
specific effects, while the latter were absent in earlier OECD estimates. The analysis in OECD (1996)
distinguished between segmented and fragmented industries assigning each industry in the sample to one of the
two categories. Here, industry-specific effects are introduced either as industry dummies or as cross-country
averages of the industry entry rates estimated in OECD (2001b) for a subset of OECD countries. Standard F-tests
reject the specification with no industry-specific effects and controlling for them improves the fit of the model in
the dimension in which wage premia vary the most.

52. No union density data are available for manufacturing branches.

53. This result is consistent with findings by Nicoletti et al. (2001), obtained using more aggregated data.
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− 

Dependent variable : Estimated hourly wage premia for full-time workers

Method

Tariff barriers 0.33 * 0.08  0.19 **
(2.51) (0.69) (3.19)

Non-tariff barriers 0.12 * -0.01  -0.01  
(2.43) (-0.64) (-0.52)

Product market regulation 0.23 * 0.29 * 0.20  0.20 *
(2.35)  (2.37)  (1.63)  (2.14)  

Non-linear effect of regulation1 -0.57 ** -0.63 ** -0.55 ** -0.55 **
(-3.52)  (-3.64)  (-3.28)  (-3.01)  

Import penetration rate2 -0.03 * -0.03 ** -0.03 **
(2.48) (-2.96) (-3.41)

Export intensity2 0.02  0.00  0.003  
(1.69) (-0.48) (0.32)

Union density2  0.03  0.03 * 0.03  
 (1.52)  (2.04)  (1.95)  

Union density * average share of 0.10 ** 0.11 ** 0.11 **
   unskilled workers3 (5.23) (4.47) (5.37)  
Size2 0.05 ** 0.07 ** 0.06 **

(3.67)  (6.86)  (5.80)  
R&D2 0.002    

(0.33)    

Country-independent variables :

         Average entry rate -1.7 ** -1.9 ** -0.02 ** -0.02 **
(-3.26) (-3.11) (-2.82)  (-4.30)  

         Average skill2  0.18 ** 0.19 **
(8.94) (10.90)

         Average size2  0.10 ** 0.10 **
(4.72) (7.88)

Industry dummies Yes No No Yes Yes No No
Country dummies Yes Yes Yes Yes Yes Yes Yes
RESET 2.31  5.00 ** 0.91 1.67 0.35
R-squared 0.87 0.78 0.77 0.80 0.68
F-test on industry dummies 14.8 **
Cook-Weisberg 0.29  0.03  1.81  
Breusch-Pagan 60.7 **  21.0 **
Hausman 92.6 ** 1.07
Observations 206 206 206 112 84 84 84
Countries 11 11 11 12 10 10 10

Note:   All equations includes a constant. *, **  denote significance at the 5% and 1% level, respectively. 
            T-statistics in parentheses. Samples are adjusted for outliers.
            All variables in logs except tariff barriers, non-tariff barriers and entry rates.
1. Defined as the product of the industry-specific product market regulation indicators and their deviations from their industry me
2. In logarithm.
3. Product of the average union density in manufacturing for the country, by the (country-independent) average share of unskille
    workers (see Annex 2 for details).

Source : Jean and Nicoletti (2001).

Fixed 
effects

Cluster 
adjusted

Table 10. The effects of policies and institutions on wage premia 

Results of panel regressions

Manufacturing sector Non-manufacturing sector

Random 
effects

Fixed effects
Cluster 

adjusted
Random 
effects
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−  Wage premia tend to be higher as the share of unionised unskilled workers increases. The
positive and significant coefficient estimated for the interaction variable suggests that the
effect of unionisation on wages is relatively stronger for unskilled workers or, alternatively,
that the bargaining power of unions decreases with the share of skilled labour.54

− Structural influences on industry wage premia include average firm size and occupational
structure. Wage premia increase with firm size and the share of skilled workers, possibly
reflecting efficiency-wage phenomena.55 The influence of export intensity is not significant.

51. Non-manufacturing equations were specified in a broadly similar way, with wage premia depending
on firm size, entry rates, union densities and product market regulation. Due to the lack of appropriate data,
R&D could not be used as an explanatory variable. However, more accurate data than for manufacturing were
available for both union density, which cover several utilities and service industries, and regulation. Figure 4
plots the first-step estimates of non-manufacturing wage premia against the industry-specific summary
indicators of product market regulation, showing the picture for both industries and countries. There is some
evidence of a positive correlation between the two phenomena (the correlation coefficient is 0.3 and is
significant at conventional levels), though it is blurred by the relatively high dispersion of wage premia.

52. The bivariate evidence is only partly confirmed by the results of panel regressions, which provide a
picture of a strong but more complex relationship between wage premia and regulation in non-manufacturing
industries (see below). Factors related to industry and market structure have broadly the same effects as in
manufacturing, with higher wage premia in non-manufacturing industries characterised by a larger average firm
size and product market competition (proxied by entry rates) having a significant moderating impact on wage
premia. Moreover, workers’ bargaining power (as proxied by industry-specific union densities) is significantly
associated with higher wage premia in the cluster-adjusted specification. However, contrary to manufacturing,
the effect of product market regulation on wage premia is hump-shaped, with decreasing premia observed in
tightly regulated industries.

53. For illustrative purposes, Figure 4 (Panel B) also plots the relationship between the first-step
estimates of the wage premia, net of country and industry-specific effects, and product market regulation.
The decreasing part of the hump-shape mostly describes the relationship between regulation and wages in
countries/industries that are dominated by public-owned and tightly regulated incumbents. In principle, this
could reflect the success of regulation in curbing product market rents and rent-sharing in some industries
(e.g. utilities). However, a more likely explanation, consistent with efficiency wages, is that pervasive
regulation increases the possibility of regulatory failure, leading to both low labour productivity and
wages. Lighter or more arm’s length regulatory approaches may lead to a more efficient use of inputs (see
Hendricks, 1994). A supplementary explanation of the hump-shaped relationship is that by sheltering firms
from competition, regulation preserves product market rents that are shared with workers in both pecuniary
and non-pecuniary ways.56 Non-pecuniary rents become more viable as regulation becomes tighter,
interfering with all dimensions of business activity (ownership, objectives, input and output choices) such
as in many public-owned utilities.57 These conjectures have been further explored by Jean and Nicoletti

                                                     
54. Acemoglu et al. (2001) argue that this reduction in bargaining power is related to the wider outside options for

skilled workers, which undermines the coalition among skilled and unskilled labour in support of unions.

55. The positive relationship between wages and firm size, even after controlling for observable worker
characteristics and other job attributes, is a common empirical finding (for a review, see Oi and Idson, 1999).

56. Non-pecuniary rents can take the form of weak work incentives (e.g. lack of monitoring), inefficient utilisation
of inputs (e.g. labour hoarding) and other business practices that induce firms to operate within the efficiency
frontier (so-called X-inefficiency) while increasing the utility of workers.

57. There are many reasons for this phenomenon. For instance, public-owned firms are typically more exposed to
political interference and profit maximisation is often overridden by other objectives, which may be consistent
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(2001), who provide evidence supporting interpretations of the hump-shape based on regulatory failure
and/or non-pecuniary rents in public monopolies.

A. First-step estimates

EG:     Electricity, Gas At:     Air transport
W:      Water Ot:    Auxiliary trans. activities
R:        Retail trade PT:     Post, Telecommunications
HR:     Hotels, Restaurants F:       Financial intermediation
Lt:       Land transport I:        Insurance
Wt:     Water transport OB:    Other business activities

Figure 4. Wage premia and regulation in non-manufacturing industries
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with some degree of X-inefficiency (Haskel and Sanchis, 1995); “public service” considerations and strong
union participation make high pay levels and pay inequalities less politically acceptable.
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B. Net of influences other than regulation

EG:     Electricity, Gas At:     Air transport
W:      Water Ot:     Auxiliary trans. activities
R:        Retail trade PT:     Post, Telecommunications
HR:     Hotels, Restaurants F:       Financial intermediation
Lt:       Land transport I:        Insurance
Wt:     Water transport OB:    Other business activities

1. Net wage premia are the first step estimates of wage premia net of the country and industry fixed effects estimated
    in Table 10 (column 4).

Source : Jean and Nicoletti (2001).

Figure 4 (continued). Wage premia and regulation in non-manufacturing industries
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Conclusions on wage premia

54. OECD labour markets are characterised by the existence of sizeable interindustry wage differentials,
which cannot be explained solely by differences in worker and firm characteristics. Product market conditions
appear to be important determinants of the implied wage premia, which therefore are likely to reflect in part the
sharing of product market rents between firms and workers. In most industries, wage premia are higher when
regulatory barriers to international and domestic trade curb product market competition. For instance, the
empirical estimates for manufacturing imply that, for the average OECD country, a reduction of one point in
average trade tariffs or a 10  per cent increase in import penetration would each lower wage premia by around
0.3  per cent. In non-manufacturing industries, the picture is more complex, since wage premia first rise and
then fall as regulatory barriers to competition become more stringent. Although, in principle, this may result
from the successful elimination of product and labour market rents by regulation, it is more likely to reflect non-
pecuniary rents and/or low efficiency outcomes in heavily regulated utility industries. In any case, in relatively
competitive non-manufacturing industries (with intermediate initial levels of regulation), the estimates suggest
that full product market liberalisation (as measured, for instance, by a fall to zero of the average value of the
regulatory indicator) can lower wage premia by up to 8  per cent.

3.2 Specialisation in high-wage and high-R&D industries

55. Using the estimates of inter-industry wage differentials, OECD countries can be compared according
to their specialisation in industries typically characterised by high wage premia. For each country, the indicator
of specialisation weights the share of employment in each manufacturing industry by the average across
countries of the corresponding wage premia estimated in the countries included in the sample. Using a similar
indicator, countries can also be compared according to their specialisation in high-R&D industries.58 Figure 5
shows that the two indicators are highly correlated across countries, with countries that specialise in high-R&D
industries also specialising in industries with high wage premia. This relationship suggests that specialisation in
the two dimensions may be driven by the same forces, consistent with theories of co-determination of efficiency
wages and choice of technology (Acemoglu and Shimer, 2000).59

56. Table 11 explores the possible relationship between specialisation in high-wage industries and
policies and institutions in a simple bivariate framework. The index of specialisation is related across
countries to product market regulations and labour market policies and institutions. The resulting
correlations suggest that countries where product market regulations and employment protection legislation
(especially for temporary contracts and collective dismissals) are relatively strict also tend to specialise in
industries characterised by low wage premia. Similar negative correlations were found between product
and labour market regulations and industry composition effects on aggregate R&D intensity (Table 9).
Given the close relationship between specialisation in high-R&D and high-wage industries, a possible
interpretation of these bivariate correlations is that regulatory settings that discourage specialisation in
high-wage industries also may impair a country’s innovation potential. This interpretation should however
be considered highly tentative since other factors could drive differences in specialisation patterns across
countries.

                                                     
58. Due to data limitations, specialisation indicators do not include non-manufacturing industries. The indicators are

increasing in the degree of high-wage and high-R&D industry specialisation. See Annex 1 for details on the
methodology used to construct them.

59. R&D investment calls for skilled labour and skilled labour calls for high wage premia; conversely, high wage
premia may induce the choice of innovative labour-saving technologies.
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1. Indices of employment specialisation according to average inter-industry wage premia and average R&D 
   intensities (as estimated by industry dummies in fixed-effect regressions). 
See Annex 3 for details on the construction of the indicators of specialisation.

Figure 5. Specialisation in high wage and high R&D industries1
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1.  See Annex 2 for details on the index of industry specialisation in industries with high wage premia.
2.  *, ** denote significance at the 10% and 5% level, respectively.
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Table 11. Product and labour market policies and specialisation in high wage premia industries1 

Simple bivariate correlations 2
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3.3 Employment rate

57. Although the primary (short and long-run) implications of stronger product market competition are to
increase output and productivity, competition may also affect aggregate employment in a variety of ways (see
Box 2). Economic analysis suggests that, in most cases, an increase in employment is the expected outcome
(Blanchard and Giavazzi, 2001). However, the effects on employment will depend on the particular policies that
brought about an increase in product market competition as well as on the underlying labour market policies and
institutions.60 Moreover, the effects on employment are likely to be different in the short and long run, when
firm turnover and intersectoral reallocations of labour have fully unfolded.61 Therefore, the effects of
competition on employment are ultimately an empirical issue.

58. This section analyses the evidence on the long-run effects of product market competition on
employment rates in 20 OECD countries over the 1982-1998 period. Differences in product market competition
across countries and over time are proxied by differences or changes in the friendliness of product market
regulations to market mechanisms. Focusing on product market regulation instead of other proxies for
competition (such as concentration rates, mark-ups or business surveys) has the advantage of relating
employment performance directly to the policy factors that affect market competition, once other structural
factors (such as country-specific technological characteristics) have been accounted for. Evidence on the
implications of cross-country differences in product market regulations for aggregate employment was produced
by Boeri et al. (2000) and Nicoletti et al. (2001). Drawing on Nicoletti and Scarpetta (2001), this section
updates these analyses and takes a further step by looking at the effects of product market regulatory reform. To
this end, the (static) summary indicators of economy-wide regulation presented in OECD (1999a) were
supplemented with a time-varying regulatory indicator, which was constructed for each country in the sample
based on detailed information on regulatory developments in several service industries (Box 3).

59. Table 12 shows the evolution of the time-varying regulatory indicators for the countries included
in the sample. Over the past two decades, regulatory reform (as measured by both the absolute variation
and the percentage decline in the regulatory indicator) was deepest in the United Kingdom, New Zealand,
the United States and Australia, while policies changed relatively little in Southern European countries,
Ireland and Switzerland. Three main country groupings can be identified looking at the evolution of
regulatory indicators: the United States, which began regulatory reform at the turn of the 1980s; the United
Kingdom, New Zealand and Canada, which began reforming during the 1980s; and most other countries,
which changed regulatory policies over the 1990s. In 1998, the cross-country correlation between the time-
varying regulatory indicator and the summary economy-wide indicator of regulation is close to 70  per
cent, suggesting that the former is a reasonable proxy for the latter.

                                                     
60. For instance, a lowering of entry costs (e.g. implied by regulatory barriers) is likely to have a larger positive

long-run effect on employment than a mere increase in the intensity of competitive pressures (e.g. induced by
changes in competition policies), because it implies an increase in the number of firms at equilibrium (Blanchard
and Giavazzi, 2000). In flexible labour markets, employment may become more volatile in the short-run as
product market competition is increased, but labour readjustments to a new equilibrium may be quicker.

61. For instance, productivity improvements induced by competitive pressures are often obtained through labour
shedding in the short-run, but output expansion and new entry are likely to offset these employment losses only
over time. Similarly, downward pressure on product and labour market rents stimulates employment as wage
premia decline in sheltered industries (see above), but may also translate into lay-offs and/or increased work
effort where rent sharing was non-pecuniary in form.
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Box 3. Describing regulatory reform in OECD countries

To describe past developments in product market regulation, the data used in this paper cover regulations and
market conditions in seven energy and service industries over the 1970-1998 period: gas, electricity, post,
telecommunications (mobile and fixed services), passenger air transport, railways (passenger and freight
services) and road freight. The coverage of regulatory areas varies across industries (see Table below). While
regulatory barriers to entry are reported for all industries, the coverage of other regulatory dimensions is tailored
to each industry, reflecting both industry characteristics and data availability. Market structure is documented
for gas, telecommunications and railways to provide information about the actual enforcement of regulatory
provisions.

As in the construction of economy-wide indicators (Nicoletti et al., 1999), countries were classified in each
period along a 0-6 scale from least to most restrictive on each of the regulatory and market dimensions covered
in the analysis. Industry-specific time-series indicators of regulatory and market environment were created by
taking a simple average of the regulatory and market features covered in each industry and the aggregate time-
series indicator used in regression analysis was obtained by averaging over all industries in each country. The
resulting indicators were interpreted as a proxy for the overall regulatory policies followed by OECD countries
over the sample period. Details on sources and methodology are provided in Annex 1.

Entry
Public

ownership
Market

structure
Vertical

integration
Price

controls

Airlines X X

Railways X X X X

Road X X

Gas X X X X

Electricity X X X

Post X X

Telecommunications X X X

Sectoral composition of aggregate time-series indicators
of regulatory reform
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1978 1982 1988 1993 1998 1998-1978
Percentage 

change

Australia 4.5 4.5 4.2 3.3 1.6 -2.9 -0.65
Austria 5.2 5.1 4.5 3.9 3.2 -2.0 -0.39
Belgium 5.5 5.5 5.0 4.3 3.1 -2.4 -0.43
Canada 4.2 4.2 2.8 2.6 2.4 -1.9 -0.44
Denmark 5.6 5.5 5.5 4.0 2.9 -2.7 -0.48
Finland 5.6 5.5 4.8 4.0 2.6 -3.0 -0.53
France 6.0 5.9 5.7 4.7 3.9 -2.1 -0.35
Germany 5.2 5.2 4.7 3.8 2.4 -2.8 -0.54
Greece 5.7 5.7 5.7 5.5 5.1 -0.6 -0.10
Ireland 5.7 5.7 5.1 4.8 4.0 -1.7 -0.29
Italy 5.8 5.8 5.8 5.3 4.3 -1.5 -0.25
Japan 5.2 5.2 3.9 3.2 2.9 -2.3 -0.44
Netherlands 5.3 5.5 5.5 4.1 3.0 -2.4 -0.44
New Zealand 5.1 5.1 3.6 2.2 1.4 -3.7 -0.73
Norway 5.0 5.0 4.3 3.2 2.5 -2.5 -0.49
Portugal 5.9 5.9 5.4 4.9 4.1 -1.8 -0.30
Spain 4.7 4.7 4.6 4.2 3.2 -1.5 -0.31
Sweden 4.5 4.4 4.2 3.5 2.2 -2.3 -0.51
Switzerland 4.5 4.5 4.5 4.4 3.9 -0.6 -0.14
United Kingdom 4.3 4.2 3.5 1.9 1.0 -3.3 -0.76
United States 4.0 3.3 2.5 2.0 1.4 -2.7 -0.66

1. Simple averages of indicators for 7 industries : gas, electricity, post, telecoms, air transport, railways, 
   road freight. Depending on the industry the following dimensions have been included : barriers to entry, 
   public ownership, market structure, vertical integration, price controls.

Source : Nicoletti and Scarpetta (2001).

Table 12. Product market regulatory reform in selected OECD countries

Time series regulatory indicators1

(scale 0-6 from the least to the most restrictive)

60. For illustrative purposes, Figure 6 plots employment rates (total and for the non-agricultural business
sector) in the OECD countries in 1998. It shows significant differences in the share of the working-age
population which is employed, especially in the non-agricultural business sector: in the latter it ranges from less
than 40  per cent in Greece to almost 65  per cent in Japan. These differences are related to overall labour
market conditions in different countries, which also affect the decision of certain groups (youths, women in
particular) to enter the labour market, as well as to the role of the state as an employer in the economy. There
have also been different trends over time. North American countries, Japan, the United Kingdom, the
Netherlands and some other smaller countries in Europe have shown a positive trend over the past two decades.
In contrast, some of the Nordic countries have shown a significant fall in the early 1990s and most other
European countries have shown stable or slightly declining trends.
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1. Countries are ranked from left to right from  the lowest to the highest employment rate (total economy).
* Excludes off-shore activities.

Figure 6. Employment rates1, 1998
(Percentage of total working-age population)
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61. How do these patterns of employment relate to regulations in the product and labour markets? Figure
7 relates the indicators of product market regulation to non-agricultural business-sector employment rates.
Agricultural employment is not considered in the figure given the large proportion of self-employed in that
sector who are only marginally affected by the product market regulations included in the summary indicators.
There appears to be a negative cross-country relationship between product market regulation and employment
rates, which is of comparable strength considering either the 1998 economy-wide measure of regulation or the
time-series index (for 1998).

62. Moving away from simple bivariate correlations, a reduced-form model of non-agricultural
employment based on the standard Layard-Nickell-Jackman (1991) framework was estimated.62 Employment
rates were related to the (static) economy-wide and time-series indicators of the stringency of product market
regulations controlling for a number of other policy and institutional factors that have been identified in the
literature (for an exhaustive review see: OECD, 1994a, 1994b, 1999b; Nickell and Layard, 1999) as contributing
to the equilibrium level of employment (unemployment). Here, only those for which data exist for a significant
number of countries over time were considered: i) an indicator of the average (gross) unemployment benefit
replacement rate (average of different duration and family conditions of the unemployed person); ii) the system
of wage bargaining including the union density (the proportion of workers who are member of trade unions) and

                                                     
62. The essential features of this framework are an upward sloping wage-setting schedule, based on the assumption

that real wages are the results of a bargaining process between employers and employees, who are able to exert
some market power, combined with a downward sloping labour demand schedule.  The labour demand schedule
is influenced by product market conditions, while the wage-setting schedule is influenced by wage-push factors,
including labour market policies, the strength of workers in the wage bargaining process and, more generally, the
institutional framework of the labour and product markets.
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the form of bargaining;63 iii) the level of taxes on the use of labour; 64 and iv) the summary indicator of the
strictness of EPL. To test for the hypothesis that only the business-sector employment rate is affected by the
above policies and institutions, the public employment rate was included among the regressors: a unitary
coefficient on this variable would fully justify the interpretation of coefficients as relating to effects on
employment in the business sector. The output gap was also included to control for cross-country asymmetries
and time-series changes in business-cycle conditions.65 Finally, all equations include country-specific effects
that capture the influence of omitted variables on cross-country differences in employment rates.

63. The high correlation between the (static) economy-wide indicator of product market regulation and
the indicator of EPL (highlighted in Nicoletti et al. 1999) makes it difficult to identify their respective
contribution to employment outcomes. On the other hand, the time-varying product market indicator has a more
limited coverage and may not fully take into account the details of the complex set of product market
regulations. Thus, three separate estimation procedures were attempted: i) a random-effects specification
including the (static) economy-wide product market indicators; ii) a two-stage approach in which the
country-specific effects estimated from a specification excluding the product market regulation indicators are
regressed on the economy-wide indicators of product market regulation; and iii) a standard panel data estimation
procedure using the time-varying indicator of product market regulations. The estimation results were
qualitatively similar in the three specifications, but considerably sharper in the regression using the time-varying
regulatory indicator, which deals more effectively with the multicollinearity problem highlighted above.66

Therefore, in the following the focus will be on the specification in which regulatory developments are
measured over time (results concerning the other model specifications can be found in Annex 2).

                                                     
63. In the regressions, the variables referring to the centralisation/co-ordination of wage bargaining indicate the

effects of intermediate or high centralisation/co-ordination with respect to that of decentralised systems. The
distribution of countries according to the different aspects of collective bargaining and changes over time is
presented in Elmeskov et al. (1998).

64. The tax wedge on the use of labour is the ratio of (employers’ and employees’) social security contributions and
income taxes over total labour costs (employers’ social security contributions plus gross wages).  It should be
stressed that the tax wedge may have an impact on equilibrium employment only in the presence of market
imperfections. For example, workers may be able to resist offsetting wage cuts in a collective bargaining
framework; unemployment benefits are in some cases fixed or subject to floors and ceilings which weaken their
relationship with earnings; and non-labour income effects may be important (Phelps, 1994; Pissarides, 1998).

65. The gap variable is defined as the proportional difference between actual and potential output, where the latter is
from the OECD Economic Outlook. The assumption of an identical parameter for the gap variable across all
cross-sectional units does not affect significantly the estimated coefficients for the other explanatory variables.
An alternative equation with country-specific coefficients for this variable produced similar results. Results
remained unchanged also in another specification where the gap variable was instrumented with its lagged value
to account for potential endogeneity problems induced by the simultaneous determination of employment and
output over the business cycle.

66. The two-stage approach does not solve the problem of multicollinearity between the product market and EPL
indicators arising in random-effects regressions. The first-stage estimates of the EPL coefficient may partially
reflect the effects of the omitted product market regulation variables, affecting the estimates of the country-
specific fixed effects as well as their correlation with the product market indicators. Using the time-series
indicator for product market regulations is a way to escape these estimation problems, though at the price of a
less detailed account of regulatory environments.
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1. Non-agricultural business sector.

Figure 7. Employment rates in non-agricultural business sector and regulations, 1998

AUS

AUT

BEL

CAN

CHE

DEU

DNK

ESP

FIN
FRA

GBR

GRC

ITA

NLD
NOR

NZL

PRT

SWE

USA

35

40

45

50

55

60

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

Employment rate1

(per cent)

Product market regulation, summary index

Correlation coefficient -0.68
t-statistic -3.81

AUS

AUT

BEL

CAN

CHE

DEU

DNK

ESP
FIN

FRA

GBR

GRC

ITA

NLD

NORNZL
PRT

SWE

USA

35

40

45

50

55

60

1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

Product market regulation, time series index

Employment rate1

(per cent)

Correlation coefficient -0.53
t-statistic -2.60



ECO/WKP(2001)38

48

64. Table 13 summarises the estimation results.67 As for the effects of labour market policies and
institutions, the findings are only partly consistent with those of, inter alia, Nickell and Layard (1999),
Elmeskov et al. (1998) and Nicoletti et al. (2001), most likely in part due to differences in country coverage and
sample period and the choice of the dependent variable as well as data revisions. The significance of individual
policy and institutional variables often depends on model specification, and the overall evidence concerning the
impact of income support systems, tax wedges and bargaining systems on employment rates is somewhat
weaker, while the estimated effect of unionisation is consistently stronger.68 On the other hand, in line with
previous findings, the regression results point to a significant and negative impact of EPL on employment rates,
with the impact being stronger and statistically more significant in countries with an intermediate degree of
centralisation/co-ordination (where sectoral wage bargaining is predominant without co-ordination).69

65. Turning to product-labour market interactions, anticompetitive product market regulations are
estimated to have a negative and highly significant impact on the employment rate in the specification using the
time-series regulatory indicator. The significance and the size of the coefficient estimates of the other variables
are little affected by the inclusion of the time-series indicator of regulatory reform, with two main exceptions:
the coefficient of EPL, whose size is halved relative to results in the basic specification excluding product
market regulation; and the coefficient on the tax wedge which is now statistically significant. This points to the
importance of properly specifying the equation due to important interactions between the different explanatory
factors. Finally, it is noteworthy that product market regulations curbing competition appear to be less harmful
for employment in situations characterised by corporatist labour market regimes, where product market
rigidities may be partially compensated by co-ordination/centralisation of bargaining mechanisms; for example
by reducing the extraction of rents in wage premia.

Conclusions on employment

66. Thus, controlling for a number of policy and institutional factors affecting the labour market, it is
possible to detect significant effects of product market regulation on the level of non-agricultural employment
rates of OECD countries. On balance, the regression results suggest that product market competition has
beneficial effects for employment, at least in the long run. Given the negative employment effects of strict
hiring and firing rules also identified, regulatory reforms in both the product and labour markets appear to be
needed to raise significantly employment rates in many OECD countries.

67. These conclusions are highlighted in Figure 8 that describes the estimated relative contributions of
product and labour market policies to the explanation of differences in employment rates among OECD
countries.70 As expected, the direct impact of labour market policies is largely dominant in all countries, but
product market regulation often explains a significant part of the deviations of employment rates from the

                                                     
67. Diagnostic analysis revealed the presence of significant outliers in the data set that consistently affected the

standard error of the regression and/or the estimated coefficients. The outliers have been identified using
studentised residuals and leverage values statistics. The observations removed from the sample are: 1985 for
Spain; 1998 for Ireland and Japan; 1988 for Norway; 1994 for New Zealand.

68. The estimated negative impact of unemployment benefits and tax wedges on employment rates is not robust to
changes in model specification (e.g. the introduction of interaction terms or the time-series of product market
regulation), and the hump-shaped relationship between employment rates and the degree of centralisation/co-
ordination (Calmfors and Driffill, 1988) is only weakly supported by the data.  Thus, the relationship between
the employment rate and unemployment insurance and bargaining systems is much less clear-cut than for the
unemployment rate.

69. The null hypothesis of a unitary coefficient on the public-employment rate cannot be rejected at the conventional
level, suggesting that the interpretation of the results as reflecting behaviour in the business sector is justified.

70. The figure is based on results from the fixed-effects specification with time-varying product market regulation
and no interaction terms.



ECO/WKP(2001)38

49

Method

Regressors

Constant 67.62 ** 70.13 ** 67.80 ** 68.36 ** 69.76 **
(43.48)  (40.84)       (33.00)       (32.76)       (33.48)  

Output gap 0.50 ** 0.52 ** 0.49 ** 0.50 ** 0.47 **
(13.05)  (13.47)       (12.90)       (13.33)       (12.86)  

Public employment rate 0.93 ** 0.78 ** 1.01 ** 0.86 ** 1.03 **
(8.01)  (6.29)       (8.64)       (6.97)       (9.15)  

Tax wedge -0.03  -0.01  -0.14 ** -0.12 * -0.16 **
(-0.90)  (-0.17)  (-2.95)  (-2.52)       (-3.52)  

Union density -0.22 ** -0.22 ** -0.20 ** -0.19 ** -0.20 **
(-11.38)  (-11.30)       (-9.29)       (-9.18)       (-9.20)  

High corporatism 0.68  0.66  0.78  0.71  0.27  
(1.48)  (1.41)       (1.70)       (1.54)       (0.59)  

Medium corporatism -0.83  -0.60  -0.32  -0.04  -0.68  
(-1.86)  (-1.34)       (-0.68)       (-0.09)       (-1.51)  

Unemployment benefit -0.07 * -0.05  -0.06 * -0.04  -0.06 *
(-2.41) (-1.58)       (-2.10)       (-1.47)       (-2.33)  

EPL*low corp -0.93  -0.85  
(-0.68)      (-0.64)

EPL*medium corp -4.08 ** -3.26 **
(-5.89)       (-4.55)  

EPL*high corp -1.13 * 0.06  
(-2.11) (0.10)  

EPL -2.22 ** -1.33 ** -1.92 **
-(5.42)      (-2.80)       (-4.12)

Regulation -0.70 ** -0.76 **

     (-3.56)      (-3.86)  
Regulation*low corp -2.25 **

     (-6.84)  
Regulation*medium corp -0.52 *

     (-2.13)  
Regulation*high corp -0.16  

     (-0.68)

Fixed effects (F-statistic) 196 172 68.8 59.7 65.9
Observations 335 335 335 335 335
Countries 20 20 20 20 20

Note: T-statistics are in brackets. 
           *, **  denote significance at the 5% and 1% level, respectively.

Source : Nicoletti and Scarpetta (2001).

Table 13. Labour and product market determinants of the non-agricultural employment rate, 1982-1998

Basic specification Time-varying regulation

(Fixed effects regressions)

OECD average. For instance, in the United States and the United Kingdom liberal product market regulation is
estimated to have had an impact on employment rates that is comparable to that of low tax wedges. In several
other countries (such as Greece, Portugal, Italy and France), the empirical estimates imply that product market
restrictions may play a role comparable to labour market policies in explaining low employment rates relative to
the OECD average.
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1. Based on the fixed-effects specification with time-varying regulation and no interaction terms.
* Not shown in the figure. Includes effects of bargaining systems, unionisation, output gaps 
   and other unexplained factors (country-specific effets and residuals).

Figure 8. The contribution of  product and labour market policies to differences in employment 

rates among OECD countries1
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4. Effects of market interactions on insecurity and inequality

68. Governments pursue security and equity goals in setting regulatory policy, in addition to the
efficiency goals emphasised in Sections II–III. Furthermore, the perception that efficiency-oriented regulatory
reforms may result in increased insecurity and inequality appears to play an important role in the political
economy of regulation [Agell (1999)]. In response to these concerns, this section analyses the effects of product
and labour market regulations and institutions on insecurity and inequality. Improved understanding of these
potential links, including possible trade-offs between the goals of efficiency, security and equity, should help in
making more informed choices when setting regulatory policy. Political support for efficiency-enhancing
policies might also be reinforced if it could be shown that they do not have important adverse impacts on
security and equity goals, or -- at a minimum -- have been designed so as to minimise these impacts.

69. As in Sections II–III, the main emphasis is placed on the cross-market effects of regulatory policy, in
this case, how product market regulations might influence the extent of employment insecurity and earnings
inequality. Due to the nature of the data which are available for analysis, only the long-run effects of product
market regulations are considered, despite the potential importance of transitional dislocations resulting from
deregulation [Card (1998)]. With the notable exception of the impact of trade liberalisation on earnings
inequality [OECD (1997a); Pizer (2000)], these long-run effects have received little attention from researchers.
Own-market effects are also briefly considered, despite their having received more attention in prior research.71

Controlling for cross-market effects should make it possible to estimate own-market effects more accurately and
to assess whether interaction effects between product market and labour market regulations are important.

70. The empirical analysis in this section is closely related to that in the preceding section. The main
differentiating characteristic of the current section is the focus on different performance criteria, namely
employment security and earnings equity. Indeed, one of the key questions to be analysed in this section is
whether cross-market effects are potentially important for insecurity and inequality. That is, whether the
assessment of policy choices related to product market regulations generally should encompass an analysis of
the implications for insecurity or inequality, or such effects typically can be ignored as being relatively minor.

71. The key practical difficulty confronting this analysis is the need to assemble measures of employment
insecurity and earnings inequality that are reasonably comparable for a significant number of OECD countries
and available at a level of industrial disaggregation that corresponds to that for which the indices of product
market regulations have been assembled. As discussed below, the measures that have been assembled have two
important limitations. First, these measures do not reflect fully the complexity of the underlying concepts of
insecurity and inequality. Second, the coverage of countries and industries is not as broad as for the analysis in
Sections II–III. Accordingly, the empirical analysis in this section should be viewed as providing a preliminary
assessment of the importance of the potential links between product market deregulation and increased
insecurity or inequality, rather than precise quantitative estimates of  policy trade-offs.

4.1 Insecurity

72. How might product market regulations affect insecurity? As discussed in Section III, prior research
has focussed on the implications of product market regulations and competition for labour market performance
at the aggregate and sectoral levels (e.g. the effects on aggregate employment and industry wage premia), rather
than their implications for the employment insecurity of individual workers. Nevertheless, this research is
suggestive of several channels through which product market regulations could affect employment insecurity.
Potentially important linkages between product market competition and insecurity, include:

                                                     
71. Effects of labour market regulations on insecurity and inequality that have received attention from prior

researchers include the impact of EPL on employment and earnings stability [Bertola (1999); OECD (1998b);
Pissarides (2001)] and the impact of collective bargaining on wage inequality [Blau and Kahn (1999); OECD
(1997a)].
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− A regulatory structure conducive to vigorous product market competition might reduce the extent
to which employers are willing or able to offer stable jobs. Hicks (1935) famously observed that
“the best of all monopoly profits is a quiet life,” and workers employed by firms with substantial
market power may also enjoy greater stability in their careers. For example, greater market power
may mean that firms and – by extension – their workforces are less exposed to adverse demand
shocks (e.g. loss of market share due to heightened competition from new entrants to the
industry).

− The earnings losses associated with redundancies might be reduced by regulatory reforms that
cause the equilibrium unemployment rate to decline. The latter result occurs in some recent
theoretical models [e.g. Blanchard and Giavazzi (2001); Gersbach and Schniewind (1999); Layard
and Nickell (1990)]. It should be noted, however, that these models do not analyse how the
predicted change in the unemployment rate affects the duration of unemployment following job
loss. Nonetheless, the strong empirical association between lower unemployment rates and lower
unemployment durations [Machin and Manning (1999)] suggests such a link, as does the finding
that displaced workers fare better when the unemployment rate is lower [Farber (2001)].

− The wage premia received by workers in heavily regulated industries (Section III) may cause
workers displaced from these industries to experience especially long spells of unemployment.
Such workers may prefer to queue for new jobs in the same industry, rather than searching for
jobs in other sectors where there may be more vacancies, because changing industries is
associated with large reductions in pay [Kletzer (1998); see also the discussion of “wait
unemployment” in Box 2].

− Amable and Gatti (2001) analyse a general equilibrium model that illustrates several of these
channels: product market deregulation results in a higher rate of job loss, but also shorter
unemployment durations. It is not clear, however, whether these results are robust to alternative
assumptions about wage setting or labour mobility. Nonetheless, the Amable and Gatti model
confirms that product market regulations may affect insecurity through influencing both the
incidence of job loss and the size of the income losses that result. It also suggests that interaction
effects may be important. In particular, the effect of product market regulations on labour
turnover may depend on the nature of wage-setting institutions.72

Measures of insecurity

73. As used here, “insecurity” refers to the risk that a worker will experience a significant fall in earnings
due to involuntary job loss.73 The expected cost of job loss for a worker who is currently employed can be
expressed as the product of the probability of job loss and the mean cost of losing a job:

(1) )_|(*)_Pr()___(cos lossjobcostElossjoblossjoboftE =

                                                     
72. Many of the static models in the theoretical literature also imply that the impacts of product market regulations

on aggregate employment and unemployment are strongly influenced by wage-setting institutions [Nickell
(1999)]. Similarly, the empirical literature suggests that a portion of the rents that accrue to firms with market
power typically are passed on to unionised workers in the form of higher wages, but that rent capture is much
less evident for non-unionised workers.

73. Although not analysed here, earnings can also fall in the absence of job loss (e.g. labour income will fall for
workers on continuing jobs who experience declines in hours worked or pay rates). Although nominal wage cuts
appear to be rare, workers covered by  incentive pay schemes (e.g. profit-sharing) may face a greater risk of
earnings declining while remaining with the same employer.
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where job loss is intended to refer to separations that are involuntary from the perspective of the worker. The
(conditional) cost of job loss will tend to be higher in labour markets where the duration of non-employment is
greater and/or displaced workers have to accept larger pay cuts to become re-employed.

74. Discussions of employment insecurity often consider only the risk of job loss (i.e. the first right-hand-
side term in equation 1). However, the expected cost of job loss provides a more comprehensive measure of the
extent to which job displacement creates insecurity for the earnings capacity and living standards of workers
and their dependants. Weighting the probability of experiencing a redundancy by the economic consequences of
job loss may be especially important for making inter-industry and international comparisons of insecurity,
which is the strategy used here to analyse the impact of product and labour market regulations on insecurity.
This will be the case if there is a trade-off between the frequency of job loss and the resulting costs (e.g. if more
competitive markets are characterised by relatively high rates of involuntary job loss, but also by relatively
quick re-employment at similar wages).74

75. Panel data that follow workers over an extended period of time are required to measure the incidence
and costs of job loss in a fully satisfactory manner. Unfortunately, attempts to construct such measures using
three years of longitudinal data from the European Panel Household Survey (ECHP) were to no avail.75

Accordingly, most of the insecurity measures analysed here are derived from labour force surveys which offer
superior country coverage and larger samples for calculating measures that are disaggregated by industry. These
proxy measures are somewhat crude, but allow an initial assessment to be made of whether product and labour
market regulations affect either the incidence of job loss or the earnings lost while searching for a new job.

76. Table 14 provides an overview of the six insecurity measures used in the analysis. The first three
measures provide information about the extent of worker turnover, which serve as proxy indicators of the
probability of job loss (i.e. the first right-hand-side term in equation 1). An important limitation of these
measures is that they do not differentiate between involuntary job loss and voluntary quits. Note also that the
first measure (i.e. the share of workers hired in the previous year) may also reflect ease of re-entry. The fourth
measure is the incidence of long-term unemployment, which serves as a proxy for the magnitude of earnings
losses following job loss (i.e. the second right-hand-side term in equation 1). However, this measure accounts
neither for any differences in unemployment duration between job losers and other job searchers nor for any
earnings losses once re-employed. The final two indicators are proxy measures for the expected cost of job loss
(i.e. the combined effect of the probability and cost of job loss): the fifth measure is the rate of job loss leading
to long-term unemployment (i.e. job loser’s who are  still unemployed a year later, as a share of total
employment);76 and the sixth measure is a subjective appraisal by workers of job security on their current job.
While none of these six measures represents a fully satisfactory estimate of the corresponding term(s) in
equation 1, they should be sufficiently positively correlated with the desired concepts to provide valid
qualitative evidence.77

                                                     
74. The two-sided search equilibrium models surveyed by Mortensen and Pissarides (1999a,b) provide a unified

framework for analysing how the incidence and duration of unemployment are affected by policy changes, such
as the introduction of EPL [Pissarides (2001)]. A comparison of displaced workers in Belgium and Denmark
provides evidence that stricter EPL is, in fact, associated with a lower job loss rate and longer unemployment
durations [Albaek et al. (1998)].

75. Only small samples of job losers are observed for any given industry-country combination and the effects of job
loss on future employment and earnings can only be observed over a short period of time.

76. Conceptually, this measure corresponds most closely to the expected cost of job loss as defined in equation 1.
However, it is calculated from somewhat imprecise retrospective questions in the European Labour Force
Survey.

77. This supposition is probably most questionable for the three measures of labour turnover because a depressing
effect of product or labour market regulations on the quit rate could be mistakenly interpreted as a fall in the job
loss rate. For example, if product market regulation results in a positive wage premium being paid in a particular
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Description of variable Source of data
Industry 

coverage1
Country 

coverage
Comments on interpretation

Measures of the risk of job loss:
1. Workers with a year or 
less of job tenure (per cent 
of total employment) 

Labour force 
survey data.

9 (5) 15 Higher values indicate greater worker turnover which is 
used as a proxy for an increased probability of job loss.

2. Average job tenure 
(years)

Labour force 
survey data.

9 (5) 16 Higher values indicate greater job stability which is used 
as a proxy for a decreased probability of job loss.

3. Workers with temporary 
jobs (per cent of total 
employment)

Labour force 
survey data.

9 (5) 17 Higher values used as a proxy for a greater share of 
workers facing imminent job loss.

Measures of the cost of job loss:
4. Incidence of long-term 
unemployment (percent of 
all unemployed who have 
been searching for a year or 

Labour force 
survey data.

13 (13) 13 Higher values indicate that earnings losses following job 
loss are greater. However, no consideration is taken of 
wages once re-employed.

Measures combining the risk and cost of job loss:
5. Incidence of job losses 
resulting in long-term 
unemployment

Labour force 
survey data.

13 (13) 13 Reflects both the rate of involuntary job loss and the 
probability workers losing a job are still unemployed one 
year later. Normalised as a relative rate by industry for the 
regression analysis.

6. Mean satisfaction of 
workers with job security on 
their current jobs 

European 
Community 
Household
Panel 

5 (3) 10 Workers appraisal of job security on their current jobs, 
with higher values corresponding to greater satisfaction (1-
6 scale).

1. Number of service industries for which both the insecurity measure and the global index of product market regulation are available. 
The value in parentheses is the number of cases in which there is an exact match of industry definitions between the two variables.
Regressions using only the exact-match industries give similar results to those also using industries where the match was
approximate. (See Annex 2 for details.) 

Table 14.  Measures of insecurity used in the analysis

77. National average values of these six proxy measures of employment insecurity are plotted in Figure 9.
Cross-country differences are considerable, with national comparisons differing somewhat between the different
measures. The cross-country associations between these insecurity measures and the global index of the extent
to which product market regulations restrict competition are also displayed. These bivariate associations are
often weak, but offer suggestive evidence that stricter product market regulation may be associated with greater
job security, as proxied by the tenure variables reported in the first two panels of Figure 9. However, many
factors, in addition to product market regulation, that may account for international differences in labour
turnover and employment insecurity have not been accounted for.78 The multivariate analysis which follows
provides a clearer indication of whether product market regulations have a causal impact on labour turnover and
insecurity.

                                                                                                                                                                            
industry (see Section III), that premium is likely to discourage quits, without necessarily implying any
improvement in job security.

78. For example, the apparent link between less product market competition and less labour turnover shown in the
first two panels in Figure 9 might reflect, in actuality, the depressing effect of stricter EPL on lay-offs, because
countries with stricter EPL also tend to have more restrictive product market regulations [Nicoletti et al. (1999)].
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Figure 9.  Overall product market regulation and insecurity, 1998 
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Regression analysis

78. Reduced-form regression models, similar to the panel models presented in Sections II–III, are used
here to analyse the impacts of regulations and institutions on earnings insecurity at the end of the 1990s.79 The
six proxy measures of insecurity are used as the dependent variables, while the regressor of greatest interest is
the global index of product market regulations. Industry-specific values are used for both the measures of
insecurity and the product market regulations. Several different approaches were tried to capture potential non-
linearities in the effect of product market regulations on insecurity. Models allowing the marginal effect of
changes in the global index of product market regulations to differ, depending on whether the reference level of
competition is high or low, performed best and are reported here.80 Two types of labour market variables were
interacted with the global measure of product market regulations: i) measures of EPL strictness; and
ii) measures of wage-bargaining structure (i.e. the level of centralisation and co-ordination in collective
bargaining). Economic theory suggests that such interactions may be important, but these interactions did not
perform well in the empirical analysis and are not reported here.81 The regression analysis also controls for three
aspects of labour market regulations and institutions: EPL, union density and the generosity of unemployment
insurance benefits. In order to control for business-cycle effects on labour turnover, the GDP gap is also
included in the regression equation.

79. Estimation results are presented for a basic model, including the regulatory and institutional
regressors, as well as for an augmented model that also controls for industry and country effects. As discussed
in Section II, the augmented model may avoid misspecification biases by accounting for omitted variables that
differ by industry or country. However, two problems related to the inclusion of industry and country effects in
this analysis should be noted:

− Technological characteristics of industries that directly affect labour turnover may also be
important determinants of inter-industry differences in product market regulations (e.g. the scale
economies and capital intensity of the electric, gas and water supply industry). As a result, caution
is called for when attempting to differentiate between the effects of regulatory and technological
factors on employment security.

− Due to data limitations, it was sometimes impossible to estimate a model including both industry
and country effects. In such cases, only industry effects are estimated since they tend to be more
statistically significant and to have the greatest effect on the coefficients of the variables
measuring product and labour market regulations and institutions.82

80. Table 15 presents the regression results using the six measures of employment insecurity. In all
cases, the industry and country effects are statistically significant suggesting that the augmented model is more

                                                     
79. Regression results are reported for panels of service industries using data for 1998. Cross-sectional regressions,

using aggregate national values, and panel regressions for manufacturing industries both proved uninformative
due to limitations in the available data. (See Annex 2 for a fuller discussion.)

80. The effect of product market competition on insecurity is modelled by a linear spline with a single kink-point at
the sample median value of the global index for product market regulations.

81. Most of the interaction variables are statistically insignificant and their inclusion in the model exacerbates the
problem of multicollinearity. However, there is some evidence that strict EPL strengthens the positive
association shown in Figure 9 between stricter product market regulation and greater job stability. By contrast,
the positive association between product market regulation and long-term unemployment appears to be stronger
when EPL is less strict.

82. The relatively small number of  countries and industries for which insecurity measures could be matched to the
variables measuring product and labour market regulations and institutions means that only a modest number of
observations are available for statistical estimation. The estimation problems created by low degrees of freedom
are exacerbated by three of the regressors having only a country dimension and substantial multicollinearity
among some of the regressors.
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appropriate than the basic model. However, the Hausman test indicates a possible misspecification related to the
country random effects for the augmented model explaining the share of temporary jobs. Re-estimating this
model while omitting the country random effects has very little effect on the estimation results.83

Product market regulation
0.09 -0.10 -1.72 -2.47 0.14 -0.11

(0.70) (0.76) (0.57) (0.47) (1.40) (0.90)

-0.17 ** -0.01 9.47 ** 2.20 -0.10 ** -0.05

(4.82) (0.20) (10.05) (1.36) (3.81) (1.29)

Labour market and business cycle
-0.02 * -0.02 0.99 ** 1.12 ** 0.03 ** 0.03 **

(2.32) (1.36) (3.85) (4.41) (4.56) (5.60)

0.00 0.00 0.03 * 0.01 0.00 0.00

(1.64) (0.31) (2.84) (1.41) (1.50) (0.12)

0.00 0.00 -0.04 * -0.02 0.00 0.00

(1.74) (0.45) (2.78) (0.80) (0.14) (0.89)

-0.01 0.00 -0.14 -0.28 -0.01 -0.01

(0.65) (0.16) (0.63) (1.37) (1.74) (1.66)

RESET 0.29 1.02 6.57 **

R-squared 0.27 0.62 0.43 0.74 0.33 0.58

F-test - significance of fixed effects 249.8 ** 172.7 ** 94.81 **

Breusch-Pagan 104.2 ** 67.7 ** 8.11 **

Hausman 0.41 0.10 123.4 **

Observations 116 114 127 125 129 129

Countries 15 15 16 16 17 17
Industries 9 9 9 9 9 9

1. See Table 14 for the definitions of the insecurity measures (i.e.  the dependent variables).
2. Basic model augmented to include industry fixed effects and country random effects. It is estimated by GLS.
3. The effects of the global index for PMR are modeled as linear splines with a single kink point.
Note: *,** denote significance at the 5% and 1% level, respectively. All equations include a constant. T-statistics in parentheses.

Samples are adjusted for outliers based on the Welsch distance cut-off (Chatterjee and Hadi, 1988).
Basic model is estimated by OLS, the standard errors being adjusted for clustering. 

PMR global index (lower spline)3

EPL global index

Output gap

Union density

Unemployment insurance
 (net replacement rates)

PMR global index (upper spline)3

Table 15. Policies, institutions and insecurity1

Basic Augmented2 Basic Augmented2

Panel A. Measures of the risk of job loss

Workers with temporary jobs
(% of total employment)

Workers with a year or less of
job tenure

(% of total employment)

Average job tenure
(years)

Results for panel regressions of service industries

Basic Augmented2

                                                     
83. The data are not adequate to estimate a model including fixed effects for both industry and country.
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81. The estimation results for the three proxy measures of the risk of job loss suggest that regulations
reducing product market competition may sometimes result in greater job security (Panel A of Table 15).
However, this effect appears to be limited to the most regulated industries (only being supported by the upper-
spline coefficients). Furthermore, the estimated effects are smaller and statistically insignificant when industry
and country effects are introduced into the model. This confirms that it is difficult to assess whether the
association between strict product market regulations and high job security is, in part, causal or is fully
accounted for by other characteristics of tightly-regulated industries. Should the upper-bound estimates provided
by the basic model be valid, the impact of product market regulations would be large enough to be of
considerable importance. Starting at the median value, a one standard deviation increase in the regulation index
implies that average tenure increases by approximately one and one-half years (or 0.45 of a standard deviation).
However, the augmented model implies an effect that is less than one-fourth as strong and is consistent with
there being no effect at all. It should also be noted that any increase in job stability due to product market
regulations appears to be limited to a few  tightly-regulated industries, such as electric, gas and water supply,
where public ownership is common and may lead employers to offer workers non-pecuniary rents, such as life-
time job guarantees (Section III).

82. Among the labour market variables, only EPL appears to have a systematic impact on the risk of job
loss. Stricter EPL lowers overall worker turnover and raises average tenures, but also encourages an expansion
in the share of workers on temporary contracts.84 Job security may be enhanced for workers with regular
contracts (i.e. “insiders”), but diminished for workers unable to obtain “permanent” jobs (i.e. “outsiders”).
These estimated effects are large enough to be economically important. For example, the EPL coefficients in the
two models explaining average job tenure imply that a one standard deviation increase in the EPL strictness
index implies that average tenure increases by a little more than one year (or 0.3 of a standard deviation).

83. Regression results for the dependent variables that reflect the cost of job loss are reported in Panel B
of Table 15. The theoretical prediction that stricter product market regulations result in longer unemployment
spells is only weakly supported for the most regulated industries. The results for the incidence of job losses
resulting in long-term unemployment –- a measure reflecting both the risk of job loss and the duration of
post-displacement joblessness -- are stronger, suggesting that the reduction in the risk of job loss associated
with stricter product market regulations outweighs any increase in unemployment durations, generating a
net decrease in employment insecurity.85 This result is only significant when regulation is already tight,
however. The estimation results using workers’ subjective appraisals of job security suggest that
employees in the industries subject to intermediate levels of regulation feel the most secure, ceteris
paribus.86

                                                     
84. Although stricter EPL on regular jobs creates an incentive for employers to circumvent these restrictions by

expanding their use of temporary contracts, previous analysis by the OECD (1999c) was unable to verify such an
effect across OECD countries.

85. The augmented model for average tenure provides only weak evidence that strict product market regulations
lower the risk of  job loss, since the t-statistic indicates that there is a nearly one-in-five probability that there is
no such effect. However, the augmented model for the risk of job loss leading to long-term unemployment
indicates a statistically significant effect of product market regulations in reducing the expected cost of job loss.
Such an effect implies that at least one of the two right-hand-side components of equation 1 is also affected.

86. The coefficient on the lower spline for product market regulation in the augmented model implies that a one
standard deviation in regulation – starting from a low level – would produce a 0.43 standard deviation increase in
satisfaction with job security. However, increases in regulation above the median value cause job security to fall.
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Product market regulation
-0.45 * -0.04 0.79 1.51 -0.48 1.86 *

(-2.40) (-0.09) (1.35) (1.60) (-1.17) (2.57)

0.15 0.31 -1.17 ** -0.68 * -1.40 -1.26

(1.30) (1.66) (-4.22) (-2.04) (-1.43) (-1.05)

Labour market and business cycle
0.06 * 0.06 ** -0.04 -0.06

(2.64) (4.14) (-0.99) (-1.53)

0.00 0.00 0.00 0.00 0.01 * 0.00
(0.08) (-0.04) (0.24) (1.54) (2.44) (2.17)

0.00 0.00 0.02 * 0.02 *
(0.74) (1.55) (2.57) (2.66)

-0.03 -0.03 -0.10 -0.08
(-1.59) (-1.48) (-2.09) (-1.71)

RESET 2.17 1.90 0.40 0.60 0.41

R-squared 0.18 0.29 0.10 0.59 0.45 0.63

F-test - significance of fixed effects 95000 ** 178.2 ** 6.26 **
Breusch-Pagan test 5.07 *

Hausman 6.20

Observations 135 133 142 142 48 47

Countries 13 13 13 13 10 10
Industries 13 13 13 13 5 5

1. See Table 14 for the definitions of the insecurity measures (i.e.  the dependent variables).
2. Regressors with no inter-industry variation within a country are not used for this dependent variable, since there cannot be common
   effects across all industries in their relative risk of job loss. 
3. Basic model augmented to include industry fixed effects. It is estimated by OLS, the standard errors being adjusted for clustering.
4. Basic model augmented to include industry fixed effects and country random effects. It is estimated by GLS.
5. The effects of the global index for PMR are modeled as linear splines with a single kink point.
Note: *,** denote significance at the 5% and 1% level, respectively. All equations include a constant. T-statistics in parentheses.

Samples are adjusted for outliers based on the Welsch distance cut-off (Chatterjee and Hadi, 1988).
Basic model is estimated by OLS, the standard errors being adjusted for clustering. 

Table 15. Policies, institutions and insecurity1 (continued)
Results for panel regressions of service industries

EPL global index

Union density

Incidence of job losses resulting 
in long-term unemployment 

(relative rate by industry)2

Incidence of long-term 
unemployment

 (% of total unemployment)

Basic Augmented4Basic

Panel B. Measures of the cost of job loss

Mean satisfaction with job 
security (1-6 scale)

PMR global index (upper spline)5

Augmented3

PMR global index (lower spline)5

Unemployment insurance
(net replacement rates)

Output gap

Basic Augmented3

84. Consistent with earlier research, stricter EPL is significantly associated with an increased incidence of
long unemployment spells, with a one standard deviation increase in EPL raising the long-term unemployment
rate by 5 to 6 percentage points (or 0.3 of a standard deviation). This may explain why stricter EPL is not
associated with greater worker satisfaction with job security on their current jobs. By contrast, more generous
unemployment insurance benefits and higher union density do cause workers to report greater satisfaction with
job security, perhaps because their families’ incomes are better protected, should they lose their jobs. This effect
is quite large. A standard deviation increase in the net replacement rate implies nearly a 0.6 standard deviation
increase in the satisfaction index.

Conclusions for insecurity

85. Despite its preliminary character, this analysis suggests that product market regulation may have
economically significant effects on employment insecurity. However, the evidence that strict product market
regulations reduce employment insecurity is not terribly robust and is subject to two caveats of importance for
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drawing policy lessons. First, the concentration of any gains in employment security on workers in the most
regulated industries suggests that relatively few workers benefit. Second, product market regulations this strict
appear to have important efficiency costs [OECD, (1997b)]. These considerations suggest that constraints on
competition in product markets do not provide a particularly cost-effective policy lever for raising employment
security. This conclusion is reinforced by the finding that certain labour market policies appear to be more
important determinants of employment security than is the level of product market competition. In particular,
EPL has important effects on both the risk of job loss and unemployment durations, while more generous
unemployment benefits and higher union density appear to enhance subjective appraisals of job security.

86. In sum, this analysis suggests that security goals deserve some attention when implementing
regulatory reforms in product markets. Deregulatory initiatives –- particularly those targeted at industries where
competition levels have been low -– may give rise to long-run increases in employment insecurity that policy
makers may wish to address with measures that are directly targeted at improving the functioning of the labour
market. This suggests a potential complementarity between product market reforms that increase competition
and improvements in the assistance available to job losers to find new jobs (e.g. ALMPs providing job-search
assistance or training) or policies to cushion the adverse impact of job loss on family incomes (e.g.
unemployment insurance).

4.2 Inequality

87. As used here, “inequality” refers to earnings and income inequality, with the primary focus being on
earnings inequality (i.e. the dispersion of earnings across individual workers) since that is the aspect of
inequality the most closely related to the labour market.87 The vast recent literature on earnings inequality has
not identified product market regulations as ranking among the principal determinants of earnings inequality
[Katz and Autor (1999)]. Nonetheless, the level of product market competition might affect earnings inequality
through the following channels:

− Product market regulations restricting competition are often associated with wage premia
(Section III). This suggests that inter-industry differences in regulation are likely to  alter inter-
industry relativities in average wages. It follows that restrictions on product market competition
typically affect the distribution of earnings, but the effect on overall earnings inequality appears to
be difficult to predict.88

− Regulatory changes in product markets that increase competitive pressures will tend to reduce the
rents available for unions to capture through collective bargaining, potentially leading to declines
in union power or more decentralised wage bargaining that, in turn, result in greater wage
dispersion. Such a development may be less probable in countries where union membership rates
are high or centralised/co-ordinated collective bargaining is well established.

− The impacts of product market regulations on the size distribution of firms or their innovation
potential (see Section II) may, in turn, affect earnings inequality. In particular, increased
competition may result in more rapid development and diffusion of new production technologies.
Since such technologies (and R&D, itself) are typically intensive in the use of skilled labour, this
shift in relative demand will, ceteris paribus, raise the relative wage of skilled labour and increase
earnings inequality.

                                                     
87. Product market regulations can also affect income distribution through channels that do not involve the labour

market. For example, price decreases resulting from regulatory reform in a particular industry will advantage
families who are intensive consumers of its products.

88. Increased product market competition due to imports caused wage inequality to rise during recent decades in the
United States [Borjas and Ramey (1995)], because wage rents were reduced most for production workers with
lower levels of education. However, this may not be a general pattern.
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− The effects of product and labour market regulations on the overall level and sectoral composition
of employment (see Section III) will tend to affect  the distribution of employment and
unemployment across groups of workers or households, potentially altering the distribution of
labour incomes.

Measures of inequality

88. Table 16 describes the three inequality measures used in the analysis: Earnings inequality is measured
both in terms of the overall dispersion of earnings (measure 1) and the incidence of low-paid employment
(measure 2). The poverty rate among workers is also considered (measure 3), where poverty is defined as a size-
adjusted family income less than one-half the national median value.89 An important limitation of these
measures is that none takes account of how product market regulations may affect the living standards of
families with no working members, who are at an elevated risk of poverty [OECD (2001c)]. Restrictions on
competition that result in lower aggregate employment (Section III) will tend to increase the number of such
families. Unfortunately, it proved impossible to incorporate this aspect of inequality into the industry-based
framework adopted in this study, because non-working families usually lack a meaningful industrial affiliation.

Description of variable Source of data
Industry

coverage1
Country

coverage
Comments on interpretation

Measures of earnings inequality:
1. Wage inequality (ratio of 
80th percentile earnings to 
20th percentile earnings)

European 
Community 
Household Panel 

5 (3) 10 Higher values for D8/D1 indicate greater intra-industry 
earnings inequality. (The percentile values are calculated 
separately for each industry.)

2. Workers with low-paid jobs 
(per cent of workers earning 
less than two-thirds of national 
median value) 

European 
Community 
Household Panel 

5 (3) 10 Higher values indicate a greater incidence of workers 
earning substantially less than a typical worker in their 
home country. This measure reflects both inter- and intra-
industry earnings inequality. 

Measures of the income inequality:
3. Rate of working poverty 
(per cent of workers living in 
families in poverty)

European 
Community 
Household Panel 

5 (3) 10 Higher values indicate a greater share of workers whose 
earnings do not raise the size-adjusted incomes of their 
families to one-half of the national
median value.

1. Number of service industries for which both the inequality measure and the global index of product market regulation are available.      
The value in parentheses is the number of cases in which there is an exact match of industry definitions between the two variables.    
Regressions using only the exact-match industries gìve similar results to those also using industries where the match was
approximate. (See Annex 2 for details.) 

Table 16. Measures of inequality used in the analysis

                                                     
89. Since relative definitions are adopted for low pay and poverty, international differences in average earnings and

income are not reflected in these inequality measures. The low pay definition is adopted from the analysis of
earnings inequality and mobility in the 1996-1997 issues of the Employment Outlook and the poverty definition
from the analysis of poverty dynamics in the 2001 issue of the Employment Outlook [OECD (1996b, 1997a,
2001c)].
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89. Figure 10 displays the three inequality measures and their cross-country association with the
overall index of product market regulations.90 There is considerable cross-country variation in the
inequality measures with wage inequality -– particularly, the incidence of low-paid employment -– tending
to be lower in countries with stricter regulation. By contrast, the incidence of in-work poverty seems to
increase with the regulation of product markets.91 Overall, these bivariate associations are relatively
consistent with the hypothesis that greater competition in product markets might lead to greater earnings
inequality. However, multivariate analysis is required to assess whether these bivariate associations reflect
a causal relationship and, hence, a potential trade-off between efficiency and equity goals. Regression
analysis

90.  Table 17 presents regression results using 1998 values of the three measures of inequality as the
dependent variable. The estimation results suggest that the bivariate associations between inequality and
product market regulations shown in Figure 10 probably do not reflect important causal links between the
vigour of product market competition and earnings or income inequality. No statistically significant effect
of regulation is found in augmented and preferred specifications, when industry dummies are added to the
model, although a negative coefficient is estimated in the basic specification when the rate of working
poverty is used as dependent variable.

91. Higher union density is associated with a reduced incidence of low-paid employment and, perhaps, a
decrease in overall  earnings dispersion, consistent with previous research findings that unions compress the
wage structure. Both higher union density and more generous unemployment insurance benefits may be
associated with reductions in the share of workers whose families are poor, although the unionisation effect
disappears with controls for industry effects. The estimated effect of higher unemployment benefits -– which
serves here as a proxy for the overall generosity of the welfare state -– is quite strong, with a one standard
deviation increase in the replacement rate implying a 0.45 standard deviation decrease in the incidence of
working poverty, approximately twice as strong as the larger of the two estimates of the impact of union density
on working poverty.

Conclusions for inequality

92. This analysis provides little support for the hypothesis that product market regulations have a long-run
impact on inequality in the labour market. Deregulation in product markets may nonetheless occasion
significant economic losses in the transition to a more competitive equilibrium, for example, those experienced
by workers whose wages had included a premium that reflected monopoly rents, although that possibility was
not analysed in this paper. However, this appears to be a transitional concern that has few, if any, implications
for choosing the product market regulations best suited to generate broadly based prosperity. By contrast,
generous public income transfer programmes and a high degree of unionisation appear to have equalising effects
on certain aspects of earnings and income in the long run.

                                                     
90. A second measure of earnings dispersion is also shown in Figure 10, namely the ratio of earnings at the 90th

percentile to earnings at the 10th percentile. The 90-10 ratio is included because it is available for a wider range
of OECD countries and is a more common measure of earnings dispersion than the 80-20 ratio. The small
sample sizes available in the European Community Household Panel meant that the 90-10 ratio could not be
reliably calculated at the industry level, as is required for the regression analysis.

91. A greater prevalence of low-paid jobs need not translate into a higher poverty rate since workers with low
earnings may be members of families with other sources of income (e.g. earnings from other workers or public
income transfers).
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Figure 9.  Overall product market regulation and insecurity, 1998 
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Product market regulation
-0.17 -1.62 -0.12 -0.04 0.09 -0.18

(0.27) (1.09) (0.46) (0.13) (1.22) (0.75)
1.95 1.27 -0.30 -0.17 -0.20 * -0.01

(1.62) (0.91) (0.87) (0.79) (2.40) (0.05)

Labour market and business cycle
0.04 0.03 -0.01 * -0.02 0.01 0.01

(0.92) (0.58) (2.96) (0.98) (1.96) (1.11)

0.00 0.00 0.00 * 0.00 ** 0.00 * 0.00

(0.80) (1.71) (2.28) (2.80) (2.30) (0.72)

0.00 0.00 0.00 0.00 0.00 * 0.00

(0.14) (0.17) (0.79) (0.06) (3.12) (2.12)

-0.04 -0.05 -0.02 -0.02 0.01 0.01

(0.65) (0.91) (1.92) (0.96) (1.36) (1.30)

RESET 2.00 1.90 5.01 ** 0.62 1.92
R-squared 0.18 0.31 0.19 0.87 0.36 0.65

F-test - significance of fixed effects 2.55 330 ** 7.81 **
Breusch-Pagan test 10.40 **

Hausman test 0.13
Observations 46 46 48 46 46 48

Countries 10 10 10 10 10 10
Industries 5 5 5 5 5 5

2. D8/D2 refers to the ratio of wage rates at the breakpoint between the eighth and the ninth deciles and the breakpoint between the second 
    and the third deciles.
3. Basic model augmented to include industry fixed effects. It is estimated by OLS, the standard errors being adjusted for clustering.
4. Basic model augmented to include industry fixed effects and country random effects. It is estimated by GLS.
5. The effects of the global index for PMR are modeled as linear splines with a single kink point.
Note: *,** denote significance at the 5% and 1% level, respectively. All equations include a constant. T-statistics in parentheses.

Samples are adjusted for outliers based on the Welsch distance cut-off (Chatterjee and Hadi, 1988).
Basic model is estimated by OLS, the standard errors being adjusted for clustering. 

PMR global index (lower spline)5

Basic Augmented3

Table 17. Policies, institutions and inequality1

Results for panel regressions of service industries

Basic Augmented4

Wage inequality (D8/D2)2
Rate of working poverty 

(% of workers living in families
 in poverty)

PMR global index (upper spline)5

Workers with low-paid jobs 
(% of total employment)

Augmented3

Output gap

EPL global index

Union density

Unemployment insurance
 (net replacement rates)

Basic

1. See Table 16 for the definitions of the inequality measures (i.e.  the dependent variables).
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ANNEX 1. DATA SOURCES AND METHODOLOGY

1. Structure and performance of product and labour markets.

1.1 Indicators of innovative activity: definitions, sources and limitations

93. The analysis discussed in this paper is based on several indicators of innovative activity:
aggregate and industry-level R&D intensity, aggregate patenting performance and aggregate intensity of
information technology  (IT):

− Aggregate R&D intensity is defined as the ratio of Business Expenditure in Research and
Development (BERD) to GDP and the data are drawn from the OECD MSTI database.
Industry-level R&D intensity is defined as the ratio of BERD to output. Data on industry-
level BERD are drawn from the OECD ANBERD database, except in the case of Austria, for
which the OECD R&D database was used. Data on industry output are the result of the
harmonisation of different sources (OECD STAN Database - edition 2000, OECD Annual
National Accounts Database, OECD Industrial Structure Statistics - ISIS). The data covers all
manufacturing industries at 2-digit ISIC Rev.3 classification.92 Data on the ratio of
government-financed BERD to total BERD are from the OECD R&D database. All R&D
variables have been averaged across 1993-1997, excluding years where missing observations
amounted to most of the industries.

− Patenting refers to consolidated patents granted by the USPTO, the EPO and the JPO, by
priority year 1993 and country of origin. The data are drawn from the OECD Patent database
(see OECD, 2001a).

− IT intensity is defined as the ratio of expenditure in IT to GDP. The data are drawn from
OECD (2000a) and refer to an average over the 1995-1997 period.

94. Each of these indicators of innovative activity suffer from limitations that should be borne in
mind in interpreting empirical results (for a general discussion, see Griliches, 1990):

− R&D intensity is an indicator of input in the innovative process rather than output.
Consequently improvements in the efficiency of the innovation process (greater output with
less input) can be mistakenly interpreted as a reduction of the innovative effort (this is
particularly important when the competitive selection effect of regulatory reform is at work).
Furthermore, R&D intensity might be a biased indicator even of the R&D input due to
different accounting practices between large and small firms. Reported data tend to

                                                     
92. “Manufacturing n.e.c.” (ISIC 36 and 37), being a residual sector, has been excluded, while “Food,

beverages and tobacco” (ISIC 15 and 16) and “Textiles” (ISIC 17, 18 and 19) have been aggregated due to
data limitations.
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overestimate R&D intensity of large firms relative to small firms and new entrants.
Moreover, R&D intensity conveys only information about formal innovation expenditure. In
many industries, especially service ones, informal innovation is a sizeable component of
overall innovation activity. Finally, information about R&D expenditure is generally not
available or not reliable in non-manufacturing industries.

− Patenting is an indicator of the output of innovative activity. However, cross-country
comparable data at the industry level are not currently available. Moreover, patenting closely
depends on industrial structure (in certain industries, such as machine tools, it can be
effectively replaced by industrial secrecy) and, therefore, is not strictly comparable across
industries (see e.g.. Scherer, 1983; Acs and Audretsch, 1989; Griliches, 1990; and Audretsch,
1995). Finally, the available data are likely to reflect mainly the behaviour of incumbents in
industries and countries where competitive struggle is tight. Therefore, these data may also
suffer from statistical bias.

− IT intensity may be considered as an indicator of adoption of new technologies and
organisational change to the extent that new technologies are more information based and
new work practices rely more strongly on the management of information flows (see e.g.
Black and Lynch, 2000; Arnal and Torres, 2001; Bresnahan, 2001; Bresnahan et al., 2001;
Caroli and Van Reenen, 2001). There are several problems with this indicator too. First,
adoption and innovation are different components of technological change. Second, available
data lack the industry dimension. Third, it generally includes both investment and
consumption expenditure. Fourth, given the complementarity between adoption and
information technologies, it tends to reflect more the stock of past adoptions than current
innovative activity.

1.2 Size distribution of firms

95. Data on firm size are from the OECD SME Database. Common dimensional classes have been
reconstructed on the basis of available raw information. Furthermore, firms with less than 10 employees
have been excluded due to concerns on the quality and comparability of data regarding this class of firms.
Consequently, only three classes are available on a comparable basis (firms with more than 9 employees,
firms with more than 9 but less than 50 employees and firms with more than 49 employees). On the basis
of available data concerning total employment, dependent employment, sales and number of firms, three
types of measures have been constructed for each class:

− Average employment size of firms defined as the ratio of total employment in the class to
number of firms in the class.

− Share of total output defined as the ratio of output produced by firms in the class to output
produced by all firms with more than 9 employees.

− Share of dependent employment defined as the ratio of dependent employment of firms in
the class to dependent employment of all firms with more than 9 employees.

− Share of total employment defined as the ratio of total employment of firms in the class to
total employment of all firms with more than 9 employees. In the case of Canada



ECO/WKP(2001)38

75

dependent employment is used instead of total employment, due to lack of data for total
employment.93

96. In this paper, the share of total employment of firms with more than 49 employees has been used
more intensively due to the larger coverage of countries (this variable was re-named share of large firms
for brevity throughout the paper). All regression results are however qualitatively robust to changes in the
size measure. Experimentation with different regression specifications showed that, in particular, the
employment share of large firms might be a valid proxy for the average employment size of firms with
more than 9 employees.

97. The country-independent (average) firm size variable used to characterise industries in some
regressions (e.g. wage premia) was calculated for each industry as the estimated coefficient of the
corresponding industry dummy in a regression where the dependent variable is average firm size, for each
industry in each country, and independent variables only include industry and country dummies. This
regression was run using all available relevant data, that is 413 observations covering 17 countries and 30
industries (see details in Table 2.1).

1.3 Wages and skills

98. Wages and skills data are from the OECD DEELSA database on employment in services (OECD,
2000b). The primary source of the data is the European Structure of Earnings Survey (Eurostat) for EU
countries, OECD calculations on the microdata file of the outgoing rotation group of the Current
Population Survey for the US, and Structure of Earnings Surveys or Labour Force Surveys for the other
countries. The data concerns 1994 for France, 1996 for Sweden, 1995 for other EU countries, and 1998 for
non EU countries. The two-digit (ISIC Rev. 3) industry breakdown includes 21 manufacturing industries
and 20 non-manufacturing industries. The breakdown within the manufacturing sector is available only for
the US and for a subset of EU countries.

99. For each industry, a breakdown in terms of age, gender, education and occupation was available.
The four age groups are: 15-24 years, 25-34 years, 35-54 years, 55 years and over. Education is broken
down in the following four categories: less than upper secondary, upper secondary, non-university tertiary,
university. The 9 occupation categories correspond to the ISCO-88 one-digit classification, excluding
“armed forces”. Only full-time workers were considered and only those categories for which earning data
is available are represented. Many possible crossings of the various identifiers are thus absent, mainly
because the insufficient number of persons concerned prevents reliable estimate for average earnings.

100. The country-independent variable concerning average skills by industry (Table A2.1) was
calculated as the estimated coefficient on the corresponding industry dummy in a regression where the
dependent variable is the log-share of skilled workers (defined as legislators, senior officials, professionals,
technicians and associate professionals) in the workforce, and independent variables only include industry
and country dummies. This regression was run using all available relevant data, that is 482 observations
covering 16 countries and 43 industries. The average share of unskilled workers (used in interaction with
average union density in manufacturing, for each country) is built following the same principle, the
unskilled being defined as the rest of the workforce; therefore, the value obtained is the opposite of the
value for the average skills variable.

                                                     
93. Experimentation on countries where both total and dependent employment are available showed that

regressing total employment shares on dependent employment shares leads to a unitary coefficient and a
non-significant constant. Thus, no bias seems to have been introduced by this approximation.
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Entry rate2
Share of skilled

workers in sector 
employment

Share of firms
 with more than

 50 employees4

Sample
9 OECD
countries

1978-1998

16 OECD
countries from

1994 to 1998 3

17 OECD
countries

average 1993-1997

Total manufacturing 9.6 20.1 79.5
Food products and beverages 8.2 12.2 81.1
Tobacco 8.2 16.9 98.9
Textiles 10.6 9.5 76.6
Wearing apparel, dyeing of fur 10.6 5.7 66.0
Dressing of leather, luggage 10.6 4.1 69.3
Wood, except furniture 9.3 7.6 56.8
Pulp, paper and paper products 9.7 11.4 87.6
Publishing, printing 9.7 28.6 70.8
Coke, petroleum products 9.2 38.3 88.6
Chemicals 8.8 33.4 93.0
Rubber and plastics products 9.0 13.7 75.7
Other non-metallic mineral products 8.7 12.8 76.0
Basic metals 8.6 13.9 94.2
Metal products, except machinery and eq. 9.0 11.2 61.8
Machinery and equipment n.e.c. 9.0 18.8 79.2
Office machinery, computers 13.3 53.2 83.5
Electrical machinery n.e.c. 9.5 21.3 84.9
Radio, television and communication eq. 11.4 35.3 88.7
Medical and optical instruments 9.5 32.5 79.5
Motor vehicles 8.1 14.1 93.4
Other transport equipment 10.0 26.7 93.1

Services
Electricity, Gas, water 7.9 24.7 97.5
  Electricity, Gas 7.9 32.3 94.9
  Water 7.9 27.3 88.1
Construction 11.4 12.8 55.6
Sale and repair of motor vehicles 10.9 14.4 47.7
Wholesale trade 10.9 30.1 59.7
Retail trade 10.9 16.5 69.8
Hotels and restaurants 14.5 12.2 52.9
Transport 11.3 19.6 77.5
  Land transport 11.3 6.2 73.5
  Water transport 11.3 28.9 83.0
  Air transport 11.3 26.9 89.8
  Auxiliary transport activities 11.3 20.8 77.1
Post and telecommunications 17.3 30.1 94.7
Financial intermediation 8.7 40.9 97.9
Insurance and pension funding 9.1 46.4 99.1
Auxiliary financial activities 14.6 41.6 59.5
Real estate activities 12.5 27.2 51.8
Renting of manchinery and eq. 13.7 17.0 60.7
Computer and related activities 19.7 72.1 68.5
Research and development 17.1 71.3 77.2
Other business activities 14.6 38.8 68.8

1. See text for more details.
2. Entry rates for industry branches in which data were missing were assumed to be identical to the   
    entry rates for the aggregates.
3. 1994 for France, 1996 for Sweden, 1995 for other EU countries and 1998 for non-EU countries.   
4. In total employment of firms with more than 10 employees.

Source : Jean and Nicoletti (2001).

Average sector characteristics
(per cent)

Table A2.1  Country independent variables used in panel regressions1
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1.4 Trade, entry, and macroeconomic variables

Trade

101. Import penetration is defined as the ratio of total imports to apparent demand. Export intensity is
defined as the ratio of total exports to total output. Data on imports and exports are from OECD Foreign
Trade Statistics. Data on output are the result of the harmonisation of different sources (OECD STAN
Database - edition 2000, OECD Annual National Accounts Database, OECD Industrial Structure
Statistics-ISIS).

Firm entry

102. The entry rate is defined as the number of new firms divided by total firms in an industry in a
given year. Entry rates by industry, country and year are based on the firm-level data covering 10 countries
estimated in OECD (2001a). The country-independent (average) industry entry rates described in Table
A2.1 are calculated for each industry as the estimated coefficient of the corresponding industry dummy in a
regression where the dependent variable is the entry rate, for each industry in each country, and
independent variables only include industry and country dummies. This regression was run using all
available relevant data, that is 2752 observations covering 9 countries and 37 industries over the 1978-
1998 period.

Macroeconomic Variables

103. All macroeconomic variables used in this paper are from the OECD Analytical Database (ADB).

1.5 Insecurity

104. The analysis used six indicators of insecurity: workers with a year or less of job tenure, average
job tenure, workers with temporary jobs, incidence of long-term unemployment, incidence of job losses
resulting in long-term unemployment and mean satisfaction of workers with job security on their current
jobs.

− Workers with a year or less of job tenure, average job tenure and workers with temporary
jobs serve as proxy indicators of the probability of job loss. Higher values of workers with a
year or less of job tenure indicate greater worker turnover, which is used as a proxy for an
increased probability of job loss. In turn, higher values of average job tenure indicate greater
job stability, which is used as a proxy for a decreased probability of job loss. Finally, higher
values of workers with temporary jobs are used as a proxy for a greater share of workers
facing imminent job loss. Both workers with a year or less of job tenure and workers with
temporary jobs are defined as a percentage of total employment while average job tenure is
defined in years. The measure of workers with temporary jobs takes into account workers
with fixed-term or other temporary contracts. Data on these three measures are drawn from
the OECD DEELSA database on employment in services (OECD, 2000b, 2001b). The
underlying sources of these data are various labour force surveys, as tabulated by Eurostat
and national statistical authorities. The data, which refer to 1998, cover nine service sectors
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with a level of detail close to the 2-digit ISIC Rev.3 classification94 and manufacturing as an
aggregated sector.

− Incidence of long-term unemployment serves as a proxy for the magnitude of earnings losses
following job loss. It is defined as the ratio of: i) persons formerly employed in a particular
industry, who have been unemployed for a year or longer, to ii) all unemployed persons
formerly employed in that industry. Higher values of incidence of long-term unemployment
indicate that earnings losses following job loss are greater. Data on this measure are drawn
from the European Labour Force Survey (ELFS), as tabulated by Eurostat for 1998. The data
cover all manufacturing and service industries at 2-digit ISIC Rev.3 classification level.

− Incidence of job losses resulting in long-term unemployment serves as a proxy for the
expected cost of job loss, i.e. the combined effect of the probability and cost of job loss. It is
defined as the ratio of: i) job losers formerly employed in a particular industry, who are still
unemployed one year later, to ii) total employment in that industry. This ratio reflects both
the rate of involuntary job loss and the probability workers losing a job are still unemployed
one year later. For the regression analysis, this incidence rate is normalised as a relative rate
by industry using the country-level value as the normalisation factor. This measure was
calculated using 1998 data from the European Labour Force Survey (ELFS), as tabulated by
Eurostat. The data cover all manufacturing and service industries at 2-digit ISIC Rev.3
classification level.

− Mean satisfaction of workers with job security on their current jobs is a subjective appraisal
by workers of job security on their current job, rated on a scale from 1 to 6, with 6
corresponding to fully satisfied. Only wage and salary employees were considered. Data on
this measure are drawn from Wave 1 of the European Community Household Panel (ECHP)
Survey. Data cover six manufacturing sub-sectors and five service sub-sectors.

105. The indicators of insecurity are subject to several limitations that should be considered in
interpreting the empirical results:

− An important limitation of the first three measures - workers with a year or less of job tenure,
average job tenure, workers with temporary jobs – is that they do not differentiate between
involuntary job loss and voluntary quits. This limitation is likely to be especially important
for young workers, because workers just starting their careers typically change jobs several
times before they stabilise in a given position. Another limitation of the measures related to
worker turnover – particularly average job tenure – is that they reflect not only current
policies and institutions – which are controlled for in the regression analysis – but also past
policies. This is potentially important since some countries have recently introduced
important regulatory reforms.

− Incidence of long-term unemployment and incidence of job losses resulting in long-term
unemployment account neither for any differences in unemployment duration between job
losers and other job searchers nor for any earnings losses once re-employed. In addition, for
the second of these measures, the use of a relative incidence measure by industry means that
the regression coefficients reflect only cross-industry variation within countries. Cross-
country variation in the average incidence rates appeared to be influenced by differences in
questionnaire design and was therefore removed as being potentially misleading.

                                                     
94. The list of industries covered is given in Table A3.1 in Annex 2.
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− Mean satisfaction of workers with job security on their current jobs is likely to be affected by
international differences in how individuals perceive job security. Models including country
effects may adequately control for any such cultural effects.

− Another limitation is that some of the industries for which the insecurity measures could be
calculated only approximately match the industries for which the summary index of product
market regulations is available. This problem affects the measures based on data from the
OECD DEELSA database employment in services and the ECHP.

1.6 Inequality

106. The analysis used three indicators of inequality: wage inequality, workers with low-paid jobs and
the rate of working poverty.

− Wage inequality is an indicator of the overall dispersion of earnings. It is defined, at the
industry level, as the ratio of wage rates at the breakpoint between the eighth and the ninth
deciles and the breakpoint between the second and the third deciles. Only wage and salary
employees are considered. Higher values for this measure indicate greater intra-industry
earnings inequality. Data on this measure are drawn from Wave 1 of the European
Community Household Panel (ECHP) Survey. Data cover six manufacturing sub-sectors and
five service sub-sectors.

− Workers with low-paid jobs is an indicator of the incidence of low-paid employment. It is
defined as the percentage of workers earning less than two-thirds of the national median
value. Higher values for this measure indicate a greater incidence of workers in a specific
industry earning substantially less than a typical worker in their home country. Data sources
and availability are the same as for the previous measure.

− The rate of working poverty is defined as the ratio of workers living in poverty to total
employment. Higher values for this measure indicate a greater share of workers whose
earnings do not raise the size-adjusted income of their families to one-half of the national
median value. Data sources and availability are the same as for the two previous measures.

107. An important limitation of these inequality measures is that they do not take into account families
with no working members. Since non-working families usually lack a meaningful industrial affiliation, it
proved impossible to incorporate this aspect of inequality in the regression analysis. A second limitation is
that some of the industries for which these inequality measures could be calculated only approximately
match the industries for which the summary index of product market regulations is available.

2. Institutions and regulation.

2.1 Labour Market

Union Density

108. Sectoral union density is defined as the number of unionised employees in a given sector divided
by total employment in that same sector. Data on sectoral union density are from Ebbinghaus and Visser
(2000) and Booth at al. (2000) for 13 European countries (Austria, Belgium, Denmark, Finland, France,



ECO/WKP(2001)38

80

Germany, Italy, Netherlands, Norway, Spain, Sweden, Switzerland, and UK) and from DELSA database
on employment in services (OECD, 2000b) for Canada, Ireland and the USA. The data cover mainly the
period 1994-1998 with the exception of Finland where the latest available data are for 1989, USA and
Canada, where only 1998 was used, and Ireland, where the data refer to 1997.

109. Available union densities suffer from many problems that greatly limit their comparability across
countries and industries. First, in most countries, available union densities refer to sector aggregates wider
than the two-digit level at which the analysis was performed. When no further disaggregation was
available from other sources, it was assumed that union densities in 2-digit industries belonging to the
same aggregate are identical. Second, with the exception of Canada, Ireland, the Netherlands, the United
Kingdom, and the United States, where union density are computed from Labour Force Surveys, all other
data have been provided by the unions themselves, leading to possible over-reporting. For instance
unemployed or retired workers who are members of trade unions are often included in membership counts.
Although continuous membership of unemployed workers is usually relatively low, in countries where
union membership gives access to unemployment benefits (i.e. countries with a “Ghent” system, such as
Denmark, Finland, Sweden and Belgium) actual union densities may be significantly different from what
reported in the data.

Economy-wide variables

110. Table A2.2 reports the sources of the aggregate labour market policy and institutional indicators
that have been used in this paper.

2.2 Product Market

Trade barriers

111. Data on trade barriers are from the OECD Indicators of Tariff & Non-tariff Trade Barriers
(OECD, 1997b) and refer to 1996. Original data are at the 6-digit level of the Harmonised System (HS)
classification and include the number of tariff lines for each 6-digit industry (usually one). Tariffs are
defined as the ad valorem tariff rates applied to the most favoured nation. Conversely, the indicator of non-
tariff barriers is a frequency ratio: it corresponds to the proportion of tariff lines to which non-tariff barriers
apply. Indicators of tariffs and non-tariff barriers have been aggregated into indicators for 2-digit ISIC Rev.
3 industries using import-weights corresponding to 1998 trade flows across OECD countries as obtained
by OECD Foreign Trade Statistics. To avoid endogeneity problems, import-weighted trade barrier
indicators use the sum of all imports of OECD countries instead of national imports as weights. More
specifically, the aggregation procedure that is used for country i and an ISIC aggregate I of 6-digit HS
sectors can be formalised as follows:

∑
∑

∈

∈=

Iy
y

Ix
xxi

iI imp

impT

T , (1)

where T stands for the trade barrier indicator and imp for average OECD-wide imports.95

                                                     
95. In the aggregation of tariff barrier indicators, only ad valorem tariffs are considered. To avoid tariff

measures being non-representative, observations in which non-ad valorem tariffs cover more than 25 per
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Indicator Definition Source

  Corporatism Index of corporatism
Elmeskov, Martin and Scarpetta (1998),

OECD (1997a) and OECD
economic surveys (various years)

  Coordination Index of bargaining coordination
Elmeskov, Martin and Scarpetta (1998),

OECD (1997a) and OECD
economic surveys (various years)

  Centralisation Index of bargaining centralisation
Elmeskov, Martin and Scarpetta (1998),

OECD (1997a) and OECD
economic surveys (various years)

  Union density
Ratio of union members to

 total employment
Elmeskov, Martin and Scarpetta (1998)

  EPL (individual dismissals) Index of strictness of EPL Nicoletti, Scarpetta and Boylaud (1999)

  EPL (collective dismissals)
Index of strictness of regulations
concerning collective dismissals

OECD (1999a) and Watson Wyatt (1997)

Coverage of collective agreements Percentage of workers covered OECD (1997a)

  Tax wedge

Employees’ and employers’social security
 contributions and personal income tax
 less transfer payments as percentage of

 gross labour costs.

OECD database on the tax/benefits
 position of employees

  Gross replacement rate 
Average gross replacement rate as

 percentage of earnings
OECD database on benefit entitlements 

and gross replacement rates

Table A2.2.  Labour market policies and institutions: definitions and sources

112. A variant of this aggregation formula was used for EU countries, where import-weighted trade
barriers are equal, reflecting common trade policies across Member states. The information arising from
cross-country import differentials was exploited to generate sample variation in trade barriers within the
EU, under the assumption that identical tariff or non-tariff measures have a different economic impact (e.g.

                                                                                                                                                                            
cent of the import-weighted frequency ratio (average import-coverage) of tariff lines were dropped from
the sample in regression experiments. Accordingly, three observations have been dropped: Coke, Refined
Petroleum and Nuclear Fuel - ISIC 23 - in Japan; Other Non-metallic Mineral Products - ISIC 26 - and
Radio Television and Communication Equipment - ISIC 32 - in Norway.
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in terms of distortions)  depending on the relative importance of sectors.96 The following aggregation
scheme was applied:

∑∑
∑ ∑

∑

∈
∈

∈
∈

∈=

Iy
y

x

Ix
xj

Iz
EUk

zk

zj

EUk
xk

xj

jI imp

imp
T

IMP

IMP

IMP

IMP

T , (2)

where IMP stands for actual imports of the EU country j. Therefore, normal weights for 6-digit industries
were increased or decreased of a percentage that reflects the relative importance of that sector for country j
with respect to the EU average.

113. It can be shown that the aggregation scheme described in equation (2) has the following desirable
properties:97

− The sum of weights is equal to 1 over industry I: hence, if trade barriers are equal for all 6-
digit subsectors, import-weighted trade barriers are identical to unweighted trade barriers.

− Higher order aggregates of industries can be constructed by an appropriate weighted
average where weights are the normalised sum of weights of the corresponding 6-digit
sub-sectors.

− Import-weighted trade barriers of any industry for the whole EU can be obtained using an
appropriate weighted average where weights for each country, before the re-normalisation,
are the sum of weights of the corresponding 6-digit sub-sectors. In other words the
weights for aggregating across sectors or across countries are the same.

Other industry-specific product market regulation

114. The cross-country data on market and industry structure and industry-level product market
regulations collected in the context of the OECD Regulatory Reform project (see the data contained in the
OECD International Regulation Database and the indicators used in OECD, 2001c) were extended to
cover more industries and time periods. The data used in this document cover most of the energy and
marketable service industries at the 3 or 4-digit level of ISIC Rev 3 classification (a total of 21 industries
and industry aggregates) in (or around 1998) and, for seven of them, the 1975-1998 period. Depending on
the industry, the resulting data set covers barriers to entry, public ownership, price controls, government
involvement in business operation, market concentration and vertical integration. In network industries --
such as utilities, post and telecommunications and railways -- the basic data concerned regulatory and
market conditions in different (vertical or horizontal) segments of the industries (e.g. gas production,

                                                     
96. Import differences across EU countries reflect differences in patterns of preferences or industrial structure

and are not the result of trade barriers themselves. In other words, these differences reflect cross-country
heterogeneity in the importance of the various sectors.

97. The proof is available from the Secretariat upon request.
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distribution and supply, or regular and express mail). The main sources used to collect the data are the
following:98

− the OECD: Regulatory Reform, Privatisation and Competition Policy (1992); The OECD
International Regulation Database; OECD Roundtables on competition and regulation,
various issues; OECD Reviews of Regulatory Reform, various issues; OECD Economic
Studies, n.32 (2001) (and background OECD Economics Department Working Papers n. 251,
237, 238, 254, 255); OECD Report on Regulatory Reform (1997)

− the  European Conference of Ministers of Transportation: Rail Restructuring in Europe
(1998); Regulatory Reforms in the Transport Sector (1987); Competition Policy and
Deregulation of Road Transport (1990); Railway Reform (2001);

− the World Bank: Industry Structure and Regulation in Infrastructure: a Cross-Country
Survey (1996);

− the European Commission: Liberalisation of Network Industries (1999) (and background
documents); Green Paper on Postal Services (1993)

− Center for the Study of Regulated Industries/Privatisation International: I. Lewington
(ed.), Utility Regulation (1997);

− Australian Productivity Commission: G. McGuire, M. Schuele and Smith, “Restrictiveness
of international trade in maritime services”, Productivity Commission Staff Research Paper
(2000); K. Kalijaran, “Restrictions on trade in business services”, Productivity Commission
Staff Research Paper (2000); D. Nguyen-Hong, “Restrictions on trade in professional
services”, Productivity Commission Staff Research Paper (2000); Trade & Assistance Review
1998-99 (1999).

Further details about coverage and sources in each of the industries included in the analysis are provided in
Table A2.3.

115. As in previous OECD work (Nicoletti et al., 1999), the basic cross-country data were ordered
according to a common criterion, reflecting the friendliness of regulations, market structures and industry
structures to competition (on a 0-2 scale from least to most restrictive). Furthermore, the resulting cardinal
indicators were rescaled to ensure the comparability of the product market indicators across industries. The
aim of this operation was to account for structural differences in industry characteristics, such as
differences in minimum efficiency scale or vertical and horizontal relationships.99 For each regulatory and
market dimension covered in the data set, cross-country indicators at the two-digit (ISIC Rev. 3) industry
level were constructed by weighting the indices for lower-digit industries with average OECD employment

                                                     
98. Other sources include the International Energy Agency, the Universal Postal Union and the National

Economic Research Associates.

99. For instance, indicators for barriers to entry in each industry were rescaled using the OECD average of the
frequency of barriers to entry in that industry. As a result, indicators of barriers to entry in structurally
competitive industries (such as retail distribution) take by construction a lower range of values than
indicators of barriers to entry in industries having natural monopoly elements (such as electricity).
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shares.100 Finally, summary indicators of product market regulation by industry were derived taking the
simple average of the regulatory dimensions covered in each industry.101

116. To reconstruct a time-series of product market regulation, the data used in this paper covers
regulatory and market developments over the 1970-1998 period in seven energy and service industries:
gas, electricity, post, telecommunications (mobile and fixed services), passenger air transport, railways
(passenger and freight services) and road freight. The coverage of regulatory areas varies across industries.
Regulatory barriers to entry are reported for all industries; public ownership is reported in all industries
except road freight; vertical integration is documented for gas, electricity and railways; market structure is
documented for gas, telecommunications and railways; and price controls are reported for road freight. The
aggregate time-series indicator of regulation was constructed by taking a simple average of the summary
indicators for the seven industries.102 The resulting indicators were interpreted as a proxy for the overall
regulatory policies followed by OECD countries over the sample period.

Economy-wide regulatory indicators

117. All the economy-wide regulatory indicators used in this paper are from the OECD International
Regulation Database (see Nicoletti et al., 1999, and OECD, 1999b), except for the time-varying summary
indicator of regulation that has been constructed from industry-level data specifically for this project (see
above).

                                                     
100. Aggregation of segments within each industry was made either by simple average (for vertical segments)

or with shares in total sales (for horizontal segments). For instance, indicators for postal services were
constructed aggregating indicators for ordinary mail, express mail and parcels using the shares of each of
these services in total turnover of the post industry.

101. Unlike the economy-wide indicators of product market regulation, the dimensions available for time-series
data were too few to be able to aggregate detailed indicators by means of factor analysis.

102. An alternative would have been to aggregate across industries using value added or employment weights.
However, value added or employment data at this level of disaggregation are seldom available. More
importantly, this would have under-evaluated the reform drive in important industries, such as electricity or
telecommunications, which have a relatively low weight but are crucial inputs into overall economic
activity.
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Industry
ISIC code
Revision 3

Period
Regulatory and 

market dimensions 

covered1

Industrial segments 
covered

Countries 
covered Main sources2

1998 P, E, PO, MS, VI 24-25 OECD

1975-1998 E, PO, VI 21 OECD, EC, PI, WB

1998 P, E, PO, MS, VI 26

1975-1998 E, PO, MS, VI 21

Energy 40 1998 E, PO, VI Prod., Trans., Dist. 25 OECD, EC, PI, WB

Water works and supply 41 1998 E, PO, VI 23 OECD, EC, PI, WB

Electricity, gas and water 40_41 1998 E, PO, VI 23 OECD, EC, PI, WB

Wholesale trade 50_51 1998 E, PO 25 OECD

Retail trade 52 1998 E, CBO 28 OECD

Restaurant and hotels 55 1998 E 25 OECD

1998 P, E, PO, MS, VI 27

1975-1998 E, PO, MS, VI 21

1998 P, E, CBO 27-29 OECD

1975-1998 P, E 21 OECD, ECMT

Land transport 60 1998 P, E 27 OECD, ECMT

Water transport 61 1998 E, CBO 22 APC

1998 E, PO, MS 27 OECD

1975-1998 E, PO 21 OECD, EC

Transport 60_62 1998 E 22
OECD, ECMT

 EC, APC

Supporting services to transport 63 1998 E, PO 21 OECD

1998 P, E, PO, VI 22-26

1975-1998 21

1998 P, E, PO, MS, VI 20-29

1975-1998 E, PO, MS 21

Communication 64 1998 P, E, PO, MS 26 OECD

Financial institutions 65 1998 E, CBO 23 OECD, APC

Insurance 66 1998 P, E Life, general, health 12 OECD

Legal services 7411 1998 E, CBO 22 APC

Accounting services 7412 1998 E, CBO 23 APC

Architectural and engineering 
services

7421 1998 E, CBO 23 APC

Professional business services 74 1998 E, CBO 22 APC

Note 1 : Note 2 :
    P      = Price regulation     ECMT = European Conference of Ministers of Transportation
    E      = Barriers to entry     EC      = European Commission
    PO   = Public ownership     WB     = World Bank
    CBO = Constraints to business operation     PI        = Privatisation International
    MS    = Market structure     APC    = Australian Productivity Commission
    VI      = Vertical integration     UPU   = Universal Postal Union

Source : Jean and Nicoletti (2001).

Telecoms 642

Air transport carriers 62

Post 641

Railways 601

Road freight 602

Table A2.3. Industry-specific product market regulation: coverage and sources

Prod., Trans., Dist.

Prod., Trans., Dist. OECD, EC, PI, WB

Electricity 401

Gas manufacture and distribution 402

OECD, ECMT

Letter, parcel, express OECD, EC, UPU

Fixed, mobile OECD

Passenger, freight

Passenger



ECO/WKP(2001)38

86

REFERENCES

ACS, Z. and D. AUDRETSCH (1989), “Patents as a Measure of Innovative Activity”, Kyklos, Vol. 42,
pp. 171-180.

ARNAL, E., W. OK and R. TORRES (2001), “Knowledge, Work Organisation and Economic Growth”,
Labour Market and Social Policy Occasional Papers, No. 50, OECD, Paris.

AUDRETSCH, D. (1995), Innovation and Industry Evolution, Cambridge: Mass.: The MIT Press.

AUDRETSCH, D. and R. THURIK (2001), “Linking Entrepreneurship to Growth”, STI Working Papers -
2001/2, OECD, Paris.

BLACK, S. and L. LYNCH (2000), “What's Driving the New Economy: The Benefits of Workplace
Innovation”, NBER Working Paper No. 7479.

BOOTH, A., M. BURDA, L. CALMFORS, D. CHECCHI, R. NAYLOR and J. VISSER (2000), “What do
unions do in Europe? Prospects and challenges for union presence and union influence”, Report for
the Fondazione Rodolfo Debenedetti.

BRESNAHAN, T. (2001), “The Mechanism of Information Technology’s Contribution to Economic
Growth”, presented at the conference “What do we know about the sources of technical change?”,
Saint-Gobain Centre for Economic Research, Paris, June.

BRESNAHAN, T., E. BRYNJOLFSSON and L. HITT (2001), “Information Technology, Workplace
Organization and the Demand for Skilled Labor: Firm-Level Evidence”, Quarterly Journal of
Economics, forthcoming.

CAROLI, E., and J. VAN REENEN (2001), “Skill Biased Organizational Change? Evidence from a Panel
of French and British Establishments”, Quarterly Journal of Economics, forthcoming.

EBBINGHAUS, B. and J. VISSER (2000 ), The Societies of Europe. Trade Unions in Western Europe
since 1945,, MacMillan, London,.

ELMESKOV, J., J. MARTIN and S. SCARPETTA (1998), “Key Lessons for Labour Market Reforms:
Evidence from OECD Countries’ Experiences”, Swedish Economic Policy Review, Vol. 5, pp. 205-
252.

GRILICHES, Z. (1990), “Patent Statistics as Economic Indicators: A Survey”, Journal of Economic
Literature, Vol. 28, pp. 1661-1797.

JEAN, S. and G. NICOLETTI (2001), “Product market regulation and wage premia in Europe and North-
America: An empirical investigation”, OECD Economics Department Working Paper, forthcoming,
Paris.



ECO/WKP(2001)38

87

NICOLETTI, G., S. SCARPETTA and O. BOYLAUD (1999), “Summary Indicators of Product Market
Regulation with an Extension to Employment Protection Legislation”, OECD Economics
Department Working Papers, No 226.

OECD (1997b), Indicators of Tariff and Non-tariff Trade Barriers, Paris.

OECD (1999a), Employment Outlook, Paris.

OECD (1999b), “Cross-country patterns of product market regulation”, OECD Economic
Outlook, n.66, Paris.

OECD (2000a), Science, Technology and Industry Outlook, Paris.

OECD (2000b), Employment Outlook, Paris.

OECD (2001a), “Productivity and Firm Dynamics: Evidence from Micro-Data”, OECD Economic Outlook
n.69, Paris.

OECD (2001b), Employment Outlook, Paris.

OECD (2001c), OECD Economic Studies, n. 32, Paris.

SCHERER, F.M. (1983), “The Propensity to Patent”, International Journal of Industrial Organization,
Vol. 1, pp. 107-128.

WATSON WYATT Worldwide (1997), Employment Terms and Conditions: Europe, Brussels: Watson
Wyatt.



ECO/WKP(2001)38

88

ANNEX 2. STATISTICAL DETAILS

1. Empirical methodology

1.1 Panel regression methods

118.  In cross-country/time-series regressions units of observation (countries) are repeated over time.
In cross-country/cross-industry regressions each data point (a country-industry couple) is a different unit of
observation. However in cross-country/cross-industry regressions some variables may be defined only
along the country or industry dimension (such as macroeconomic variables in a cross-country/cross-
industry model). Hence, these variables take the same value on clusters of observations. The use of OLS to
estimate models with repeated units of observation or variables that take the same value on clusters of
observations can yield biased and inconsistent estimates of coefficients and/or standard errors (Moulton,
1986).

119. A simple solution is to add dummies to control for repeated units or clusters of observations (e.g.
country or industry fixed effects). However, in this approach the effects of variables that are constant on
clusters of observations cannot be analysed (because they are subsumed into the dummies). Alternatively,
these effects can be appropriately estimated by including the corresponding variables, adjusting for
clustering the standard errors of the OLS coefficient estimates. A third solution consists in estimating a
random-effects specification by GLS. In this specification the units of observation are assumed to
constitute a random sample and the cluster-specific effects (e.g. country-specific effects) are assumed to be
independently-distributed random variables with mean zero and constant variance.

120. Conceptually, the random-effects specification would seem more apt to deal with large
micro-data sets (e.g. where individuals are households or firms), while the fixed-effects specification
would seem to be more appropriate in the case of cross-country data. However, the choice between the two
specifications can only be made on a case-by-case basis. If the hypotheses of the random-effects
specification are correct, the corresponding estimator is more efficient than the fixed-effects  estimator.
Conversely, if the random effects are correlated with the other explanatory variables (often the case when
the hypothesis of random sampling fails to hold), the corresponding estimator will be biased and
inconsistent. Similarly if the equation is estimated with cluster-adjusted OLS but not all cluster-specific
variables are included in the regression, the estimator might be biased and inconsistent (as in any omitted-
variable specification).

121. Several tests have been designed to help discriminating among different methods. In this
paper, three tests are provided. A simple F-test is used to test the null hypothesis that there are no fixed
unit/cluster-specific effects in the data. The test resulting into a rejection implies that the simple linear
model is incorrect and the OLS estimator with no adjustment is biased and spurious. Similarly, the
Breusch-Pagan test, can be applied to test the random-effects specification against the simple linear model
with or without adjustment for clustering. Finally, the Hausman test makes it possible to verify the
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hypothesis that the random effects are uncorrelated with the explanatory variables. If the test-statistic is
significant, the random-effects specification is incorrect and either a fixed effect or a cluster-adjusted
estimator must be applied.

1.2 Treatment of outliers

122. Different measures for the identification and control of outliers have been used. They are
essentially based on the residual and leverage103 of each observation. The simplest possible indicator is the
studentised residual of each observation i, which corresponds to the t-statistics of a dummy variable for i
that has been added to the original regression equation. Although appealing and quite intuitive, this
statistics tends to eliminate observations with large residual but low leverage that do not influence the
estimated coefficient very much (that is in the case where the dummy variable is orthogonal to the other
regressors), biasing upwards goodness-of-fit statistics. Other more complex indicators are based on the
notion of influence curve. The influence curve assesses the asymptotic marginal effect of adding a specific
observation i on the coefficient estimates, on the basis of the original regression model. The influence
curve is an asymptotic concept. However, the DFITS or Welsch-Kuh distance and the Welsch distance are
two indicators (used in this paper) that try to approximate empirically the influence curve and detect
influential observations from it (see Chatterjee and Hadi, 1988).

2. Decomposition of within and between-industry effects and specialisation indicators

2.2 Decomposition

123. The following methodology has been used to decompose the deviation of R&D intensity and firm
size from the OECD average into within-industry and industry-composition effects. The aggregate ratio
between R&D (RD) and output (Y) can be broken down into its industry components as:
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124. Using the deviation from the mean of OECD countries and assuming that the panel is balanced,
this can be rewritten as:
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where N is the number of OECD countries for which data are available, i and j are country indices, and a
dot indicates summation over the correpsonding index.

                                                     
103. The leverage measures the distance of an observation from the center of the data.
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125. The actual decomposition formula used in the paper accounts for the fact that the panel data used
are unbalanced, due to missing observations in some countries. Restricting the analysis to countries where
manufacturing aggregates for R&D intensity and output are available, denoting by NA the set of (k,i)
variables for which data for one of the variables is missing and by A the complement of NA, the following
modified formula applies:
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In Figure 3 the residual element has been alloted to the within- and between-effects in proportion to their
relative size.

126. A similar formula has been applied to decompose the deviations of firm size in each country from
average OECD values into within-industry and industry-composition effects.

2.2 Specialisation in high-R&D and high-wage industries

127. The analysis of industry specialisation (see Figure 5) is based on indicators that weight average
industry characteristics across OECD countries (e.g. industry wage premia) with the employment structure
of each country. For a given country, the indicators are calculated using the following formula:
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where i and k are country and industry indices, respectively; Ii is the specialisation indicator for country i;
wki is the weight attributed to employment in sector s in country i; max(X) is the maximum value of the
sectoral characteristic X; min(X) is the minimum value of sectoral characteristic X; and Xk is the value of
characteristic X in sector k. By construction, the specialisation indicator ranges between 0 and 100 and the
higher its value the more specialised is the country in industries having high X values.

128. Since industry coverage was incomplete for some countries, the following approximations have
been made in order to be able to compare countries having the same sectoral coverage:

− for a given country, missing weights for a set of industries have been replaced by average
OECD relative weights within the same set of industries when at least 75per cent of overall
employment was covered by available data;
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− for countries in which the industry breakdown was insufficient, the employment distribution
across branches of the industry aggregate for which data were available were assumed to be
equal to the distribution observed in the average OECD country.

3. Additional background material and empirical results

3.1 Data samples

129. Table A3.1 decribes the samples used in each of the regressions presented in.

 3.2 R&D

130. The analysis presented in the paper has been tested for sensitivity to the change of certain
indicators as well as for misspecification. This section reports three sets of results: specification tests of the
basic R&D equation; regressions using the corporatism indicator instead the co-ordination indicator; and
the regression underlying the derived coefficients in Table 7.

131. A standard F-test was used to test the null of the linear model against the alternative of the non-
linear specification.  To check the robustness of the result, the non-nested testing procedure of Davidson
and McKinnon (1981) was performed to test the null of the non-linear model against the alternative of the
linear specification (Table A3.2). Taken together these results show that the non-linear specification must
be preferred to the linear one.

132. Table A3.3 shows regression results when corporatism is used instead of co-ordination in the
same model specifications as in Table 6. Substituting corporatism for co-ordination yields very similar
estimates confirming that the particularly low value for wage-bargaining co-ordination in Japan – the only
difference between the two indicators – is not driving regression results. In particular, the policy
interactions between EPL and the industrial relation regime (as measured by corporatism in this context)
confirm the earlier results. The same applies to the outcomes of the Breusch-Pagan and Hausman tests.

133. Table A3.4 presents the full regression results that have been used to determine the effect of an
increase of EPL under different bargaining systems (Table 7). The first column shows the results that have
been retained for Table 7. The second column tests the sensitivity of these results to the control for average
firm size, which may be considered to be endogenous to R&D. Dropping size does not affect the results
presented in Table 7 substantially. Nevertheless, EPL now has a significant positive effect in high-tech
industries in countries with high bargaining co-ordination.
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Panel A : R&D, Size, Wage premia, Employment

R&D intensity
  average 1993-97 AUT FIN JPN Bm Me Pp

BEL FRA NLD Ch Mo Rp BEL (Mv) IRL (Oac)
CAN GBR NOR Cpn Mv Rtc GBR (Cpn) JPN (Twl)
DEU GRC PRT Em Nm Te GRC (Te) NLD (Em)
DNK IRL SWE Fbt Oac Twl IRL (Wo)
ESP ITA USA Fm P Wo

Size
  average 1993-96

AUT FIN NLD Bm Me Pp
BEL FRA NOR Ch Mo Rp BEL (Wo) IRL (Wo)
CAN GBR PRT Cpn Mv Rtc CAN (Wo) NLD (Wo)

DEU IRL SWE Em Nm Te FIN (Wo) NOR (Mv)
DNK ITA USA Fbt Oac Twl
ESP JPN Fm P Wo

AUT ESP ITA Bm Me Pp
BEL FIN JPN Ch Mo Rp BEL (Cpn) NLD (Cpn)
CAN FRA NLD Cpn Mv Rtc CZE (Mv) NLD (Oac)
CZE GBR NOR Em Nm Te DEU (Oac) NZL (Ch)
DEU GRC PRT Fbt Oac Twl GBR (Cpn)
DNK IRL SWE Fm P Wo

USA
AUT ESP NLD
BEL FIN NOR At Lt PT
CHE FRA NZL EG OB R AUT (HR) DNK (Lt)
DEU GBR PRT HR Ot W CHE (OB) ITA (R)
DNK ITA SWE Wt

USA

Wage premia
  from 1994 to 19981

Bm Me Rp
AUT FRA ITA Ch Mo Rtc BEL (To) GRC (Te)
BEL GBR SWE Cpn Mv Te FRA (Wo, Mv) ITA (To)
DNK GRC USA Em Nm Tex GBR (Oac) USA (Pp, Mv)
ESP IRL Fb Oac To

Fm P Wo
Lea Pp We

AUT ESP IRL At I PT
BEL FRA ITA EG Lt R
CAN GBR SWE F OB W
DNK GRC USA HR Ot Wt

Employment, 1982-98 AUS FIN NLD
AUT FRA NOR
BEL GBR NZL
CAN GRC PRT
DEU IRL SWE
DNK ITA USA
ESP JPN

Manufacturing :

Bm  : Basic metals Oac : Office machinery, computers
Ch   : Chemicals P     : Pulp, paper and paper products
Cpn : Coke, petroleum products Pp   : Publishing, printing
Em  : Electrical machinery n.e.c. Rp   : Rubber and plastics products
Fb   : Food products and beverages Rtc  : Radio, television, communication eq.
Fbt  : Food products, beverages and tobacco Te    : Other transport equipment
Fm   : Metal products, except machinery and eq. Tex  : Textiles
Lea  : Dressing of leather, luggage To    : Tobacco
Me   : Machinery and equipment n.e.c. Twl   : Textiles, wearing apparel, leather
Mo   : Medical, optical instruments Wo   : Wood, except furniture
Mv   : Motor vehicles We   : Wearing apparel, dyeing of fur
Nm  : Other non-metallic mineral products

Non-manufacturing :
At    : Air transport Ot   : Auxiliary trans. activities
EG  : Electricity, Gas PT  : Post, Telecommunications
F     : Financial intermediation R    : Retail trade

        Manufacturing
              Collective
              dismissals

       Manufacturing

       Non-manufacturing

ESP (Wt)     Non-manufacturing

Table A3.1.  Samples used in empirical analysis

Countries Industries Outliers

NZL (94)

     Manufacturing

IRL (98)
JPN (98)
NOR (88)
NZL (82)
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Panel B : Insecurity, Inequality

Insecurity
Workers AUT BEL CAN Eg+W Wh R

with a year CHE DEU DNK HR T PT

or less of ESP FIN FRA F I OB

job tenure GBR IRL ITA ESP(Wh) AUT(Wh) DNK(HR)

NLD PRT SWE AUT(HR)

Average AUT BEL CAN Eg+W Wh R

job tenure CHE DEU DNK HR T PT None

ESP FIN FRA F I OB

GBR IRL ITA

NLD PRT SWE

USA

Workers AUT BEL CAN Eg+W Wh R

with CHE DEU DNK HR T PT ESP(HR) SWE(HR) ESP(R)

temporary ESP FIN FRA F I OB NLD(HR)

jobs GBR IRL ITA

NLD NOR PRT ESP(Wh) ESP(HR) ESP(R)

SWE USA ESP(OB)

Incidence AUT BEL CHE Eg W Wh

of long-term DEU DNK ESP R HR Lt NOR(PT) DNK(Eg) NLD(Eg)

unemployment FIN FRA GBR Wt At Ot PRT(At) BEL(W) FIN(Eg)

ITA NLD NOR PT F I

PRT OB FRA(W) FIN(Eg) BEL(W)

PRT(At) NOR(PT) NOR(Eg)

FIN(Wt) DNK(Eg)

Incidence AUT BEL CHE Eg W Wh

of job losses DEU DNK ESP R HR Lt

resulting in FIN FRA GBR Wt At Ot

long-term ITA NLD NOR PT F I

unemployment PRT OB

Mean BEL DEU DNK R+Wh HR T+PT

satisfaction ESP FRA GBR F+I OB ITA(F+I)

with job IRL ITA NLD

security PRT

Inequality
Wage BEL DEU DNK R+Wh HR T+PT

inequality ESP FRA GBR F+I OB PRT(OB) GBR(OB) ITA(T+PT)

IRL ITA NLD

PRT PRT(OB) GBR(OB) DNK(HR)

Workers BEL DEU DNK R+Wh HR T+PT

with low-paid ESP FRA GBR F+I OB IRL(HR)

jobs IRL ITA NLD

PRT ITA(HR) IRL(HR) BEL(HR)

Rate of BEL DEU DNK R+Wh HR T+PT

working ESP FRA GBR F+I OB PRT(HR) GBR(HR) ITA(F+I)

poverty IRL ITA NLD

PRT IRL(HR)

At    : Air transport Ot   : Auxiliary trans. activities
EG  : Electricity, Gas PT  : Post, Telecommunications
F     : Financial intermediation R    : Retail trade
HR  : Hotels, Restaurants T    : Transport
I      : Insurance W   : Water
Lt    : Land transport Wh  : Wholesale trade
OB  : Other business activities Wt  : Water transport

Augmented

Augmented

Basic

Augmented

Basic

Augmented

Basic

AUT(Wt)   GBR(Eg)

ITA(F+I)   GBR(T+PT)

Augmented

Basic

Augmented

Basic

Augmented

Basic

Augmented

Basic

Table A3.1.  Samples used in empirical analysis (continued)

DNK(HR)   ESP(HR)

AUT(Wh)   AUT(HR)

AUT(Wt)   GBR(Eg)

Countries Industries Outliers

Basic

Augmented

Basic
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Unrestricted
coordination

Linear 
interactions

Null hypothesis

0.957

(0.34)

17.77 
2

(0.001)

1. The table reports T-values (P-values in parentheses) of the 
     Davidson-McKinnon test for non-nested  hypotheses and the F-test
     in the case of nested hypotheses. Samples are adjusted for outliers
     based on the Welsch distance cut-off (Chatterjee and Hadi, 1988).
2. Significant at the 1 % level.

Table A3.2. Tests of interaction hypotheses

Results of nested and non-nested tests1

Alternative hypothesis

Linear interactions -

Unrestricted coordination -
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Dependent variable: R&D intensity1

Method

Independent variables

Employment share of large firms1 1.39 ** 1.60 * 1.60 ** 1.61 ** 1.63 **
(3.41)  (2.18)  (4.34)  (4.37)  (4.42)  

Import penetration1 0.39 ** 0.33 ** 0.33 ** 0.33 ** 0.35 **
(3.48)  (4.17)  (2.70)  (2.67)  (2.93)  

Non-tariff barriers -0.02 ** -0.03 * -0.03 ** -0.03 ** -0.03 **
(-2.81)  (-2.17)  (-3.05)  (-2.84)  (-3.36)  

Tariff barriers1 0.18 * -0.09  -0.09  -0.09  -0.14  
(2.07) (-1.66)  (-0.86)  (-0.80)  (-1.36)  

State control .. -0.42 * -0.42 ** -0.4 ** -0.37 **
.. (-2.50)  (-5.09)  (-4.61)  (-4.42)  

Barriers to entrepreneurship .. 0.77 ** 0.77 ** 0.75 ** 0.72 **
.. (3.07) (7.83)  (7.47)  (7.47)  

EPL .. -0.24  -0.24 ** -0.18   
.. (-1.27) (-3.15)  (-1.92)   

Corporatism .. 0.07  0.07  0.2   
.. (0.41) (0.95) (1.48)   

EPL*Corporatism .. -0.7   
.. (-1.13)   

EPL in high-tech industries .. -0.45 **
.. (-3.78)  

EPL in low-tech industries .. 0.01  
.. (0.13)  

Corporatism in high-tech industries .. -0.34  
.. (-1.86)  

Corporatism in low-tech industries .. 0.72 **
.. (3.88)  

EPL*Corporatism in high-tech industries .. 0.21 *
.. (2.49)  

EPL*Corporatism in low-tech industries .. -0.31 **
(-4.42)

Industry dummies Yes Yes Yes Yes Yes
Country dummies Yes No No No No
RESET 1.95 1.07
R-squared 0.88 0.82
Chi2-test on country dummies 13.5 **
Chi2-test on industry dummies 17.8 ** 514.2 ** 197.1 ** 195.7 ** 146.9 **
Breusch-Pagan 80.8 ** 75.3 ** 69.4 **
Hausman 3.26 3.62 6.8
Observations 255 255 255 255 255
Countries 18 18 18 18 18
1. In logarithm
Note:  All equations includes a constant. *, **  denote significance at the 5%, 1% level, respectively. T-statistics in parenthes
            Samples are adjusted for outliers based on the Welsch distance cut-off (Chatterjee and Hadi, 1988).
            High-tech industries corresponds to industries 24 and 29-35 of the ISIC Rev. 3 classification.  

Random
 effects

Fixed
 effects

Cluster
 adjusted

Random
 effects

Random
 effects

Table A3.3.  Effects of policies and institutions on R&D intensity : sensitivity analysis

Replacing coordination by corporatism

No policy interactions Policy interactions
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Dependent variable : R&D intensity1

Method

Independent variables

Employment share of large firms1 1.21 **
(3.34)   

Import penetration1 0.33 ** 0.21  
(2.85)  (1.87)  

Non-tariff barriers -0.03 ** -0.03 **
(-3.26)  (-2.80)  

Tariff barriers1 -0.06  -0.08  
(-0.55)  -(0.88)  

State control -0.51 ** -0.56 **
(-6.40)  (-7.38)  

Barriers to entrepreneurship 0.44 ** 0.33 **
(3.77)  (2.93)  

EPL*High Bargaining coordination in hi-tech industries 0.25  0.35 **
(1.85)  (2.62)  

EPL*High Bargaining coordination in lo-tech industries -0.3 * -0.29 *
(-2.07) -(2.27)  

EPL*Intermediate Bargaining coordination in hi-tech industries -0.61 ** -0.65 **
(-3.63) -(3.91)  

EPL*Intermediate Bargaining coordination in lo-tech industries -0.78 ** -1.01 **
(-4.82) (-6.76)

EPL*Low Bargaining coordination in hi-tech industries -2.28 * -1.57  
(-1.96) (-1.73)

EPL*Low Bargaining coordination in lo-tech industries -0.53  -0.7  
(-0.63) (-0.85)

High Bargaining coordination in hi-tech industries -1.6 ** -1.49 **
(-2.72) (-2.81)

High Bargaining coordination in lo-tech industries 0.94  0.7  
(1.75) (1.43)

Intermediate Bargaining coordination in hi-tech industries 0.6  1.07  
(0.87) (1.62)

Intermediate Bargaining coordination in lo-tech industries 2.25 ** 2.69 **
(3.57) (4.39)

Industry dummies Yes Yes
Country dummies No No
Chi2-test on industry dummies 116.4 ** 150.6 **
Breusch-Pagan 37.7 ** 50.8 **
Hausman 55.4 ** 289.2 **
Observations 255 287
Countries 18 18
1. In logarithm
Note:  All equations includes a constant. *, **  denote significance at the 5%, 1% level, respectively. 
           T-statistics in parentheses. Samples are adjusted for outliers based on the  Welsch distance
           cut-off (Chatterjee and Hadi, 1988).
            High-tech industries corresponds to industries 24 and 29-35 of the ISIC Rev. 3 classification.  

Table A3.4.  Net effects of policies and institutions on R&D intensity : 

Results of random-effects panel regressions

underlying regressions and sensitivity analysis

Underlying
regression…

…without control
for firm size



ECO/WKP(2001)38

97

3.3 Wage premia

134. Table A3.5 shows the earning profiles estimated from the data on hourly earnings of full-time
workers. The Table contains coefficient estimates from an ANOVA model regressing hourly earnings of
full-time workers on gender, age and education dummies as well as (in parenthesis) the share of each group
of workers in total employment (see Jean and Nicoletti, 2001). Coefficient estimates for each worker
characteristic should be interpreted as percentage variations relative to the (omitted) benchmark
characteristic. For instance, regression results indicate that earnings of female workers are between 11 per
cent (Sweden) and 25 per cent (United Kingdom) lower than those of male workers. Results for age and
education are also generally consistent with standard “Mincerian” equations, with earnings increasing with
age and education levels.

Austria Belgium Canada Denmark France Greece Ireland Italy Spain Sweden
United 

Kingdom
United 
States

Male - - - - - - - - - - - -

     (0.65)      (0.69)      (1.00)      (0.63)      (0.67)      (0.64)      (0.58)      (0.71)      (0.75)      (0.70)      (0.58)      (0.61)
Female -0.24 -0.16 -0.23 -0.14 -0.21 -0.19 -0.18 -0.17 -0.19 -0.11 -0.25 -0.20

     (0.35)      (0.31)      (0.00)      (0.37)      (0.33)      (0.36)      (0.42)      (0.29)      (0.25)      (0.30)      (0.42)      (0.39)

15-24 - - - - - - - - - - - -

     (0.16)      (0.10)      (0.00)      (0.20)      (0.12)      (0.11)      (0.22)      (0.10)      (0.09)      (0.08)      (0.15)      (0.17)

25-34 0.19 0.22 0.38 0.22 0.30 0.21 0.36 0.21 0.33 0.16 0.33 0.22
     (0.32)      (0.36)      (0.00)      (0.29)      (0.31)      (0.34)      (0.38)      (0.32)      (0.32)      (0.27)      (0.30)      (0.26)

35-54 0.35 0.45 0.52 0.33 0.59 0.48 0.58 0.48 0.62 0.33 0.40 0.35
     (0.47)      (0.51)      (0.00)      (0.43)      (0.53)      (0.48)      (0.36)      (0.53)      (0.50)      (0.54)      (0.44)      (0.46)

55 and over 0.26 0.54 0.49 0.32 0.77 0.53 0.65 0.45 0.71 0.37 0.28 0.34
     (0.05)      (0.04)      (0.00)      (0.08)      (0.03)      (0.07)      (0.04)      (0.05)      (0.09)      (0.11)      (0.11)      (0.10)

- - - - - - - - - - - -

     (0.32)      (0.34) n.a.      (0.32)      (0.15)      (0.42)      (0.26)      (0.65)      (0.61)      (0.70)      (0.55)      (0.14)

Upper secondary 0.23 0.12 0.16 0.10 0.06 0.08 0.18 0.19 0.23 0.09 0.10 0.23
     (0.66)      (0.43) n.a.      (0.50)      (0.60)      (0.46)      (0.54)      (0.29)      (0.19)      (0.15)      (0.30)      (0.57)

Non-university tertiary n.s. 0.28 0.22 0.20 0.26 0.18 0.35 n.s. 0.21 0.15 0.25 0.31
     (0.00)      (0.14) n.a.      (0.05)      (0.13)      (0.03)      (0.14)      (0.00)      (0.09)      (0.09)      (0.06)      (0.08)

University tertiary 0.49 0.44 0.42 0.22 0.62 0.34 0.56 0.21 0.45 0.32 0.40 0.44
     (0.02)      (0.09) n.a.      (0.14)      (0.12)      (0.09)      (0.07)      (0.06)      (0.11)      (0.06)      (0.09)      (0.22)

R-squared 0.75 0.91 0.96 0.93 0.90 0.93 0.92 0.88 0.96 0.90 0.95 0.97
R-squared adjusted 0.67 0.88 0.95 0.92 0.87 0.90 0.89 0.85 0.95 0.87 0.94 0.96

Note:
  The dependent variable is the fixed effect obtained in the first-stage regression for each age x  education  x  gender category. These equations are 
  thus estimated with 32 observations for each country. 
  Data in parentheses are employment shares within each country’s sample. They may differ from the actual employment share in the economy, as 
  the sample is not necessarily representative.
   -    : Not significant.
n.a. : Not available.

Source : Jean and Nicoletti (2001).

Table A3.5.  Estimates of earnings profiles ("mincerian" equations)
Wages and observable workers characteristics

(estimated on a hourly basis for full-time workers)

Early childhood, primary 
and lower secondary 

Education

Age

Gender

135. Table A3.6 shows the estimates of wage premia obtained in first-step regressions. Wage premia
are the estimates of the industry fixed effects in country-by-country regressions of hourly earnings of full-
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time workers in 41 manufacturing and non-manufacturing industries on the above observable worker
characteristics (see Jean and Nicoletti, 2001). The wage premia shown in the Table are centered with
respect to each country’s mean wage premia.

3.4 Employment

136. Table A3.7 shows the results of employment regressions when product market regulation is
proxied by the economy-wide indicators of regulation for 1998.104 The economy-wide indicators lack the
time dimension but contain more regulatory detail and cover a wider set of industries than the industry-
specific indicators used to proxy regulatory developments over time in the regressions shown in Table 13.
Since these indicators are timeless, the impact of regulation on employment is estimated by means of a
random-effects GLS estimator and a two-step approach, in which the country fixed effects from a first-step
regression omitting product market regulation are regressed on the summary indicators of regulation. 105

137. These regressions are affected by the high correlation existing between the stringency of EPL and
product market regulations across countries, which generates a multicollinearity problem. In the two-stage
approach the country-specific effects are already purged of the effects of labour market policies and
institutions on employment rates, and thus their possible correlation with PM regulations should reflect
additional effects of these regulations on employment. However, this approach does not solve completely
the problem of multicollinearity between the product market and EPL indicators, since the first stage
estimates of the EPL coefficient may partially reflect the effects of the omitted product market regulation
variables, affecting the estimates of the country-specific fixed effects as well as their correlation with the
product market indicators.

138. The random-effect model in Panel A considers either the summary indicator of regulation or the
three sub-components (state control, barriers to entrepreneurship and barriers to trade). The coefficients on
most of these product market indicators are negatively signed (with the exception of barriers to
entrepreneuship).106 The results from the two-stage approach are qualitatively similar to those obtained in
the random effects specification: the overall indicator of product market regulation is negatively signed but
not statistically significant, while the index of state control is negative and marginally significant but is
accompanied by a positively-signed coefficient on barriers to entrepreneurship, which is difficult to
interpret. The marginal significance of product market regulations in the two regressions may simply be a
reflection of an upward bias in the coefficient of EPL due to an omitted variable (or omitted time
dimension) problem.

                                                     
104. These indicators are described in detail in Nicoletti et al. (1999). Model specification and regression results

are discussed in detail in Nicoletti and Scarpetta (2001).

105. The second step uses a weighted cross-section regression, where the fixed effects estimated in the first step
are weighted by the inverse of their standard errors to account for sampling error.

106. These estimates suffer from a possible misspecification as indicated by the Hausman test.
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Austria Belgium Canada Denmark France Greece Ireland Italy Spain Sweden
United 

Kingdom
United 
States

Manufacturing
Food & Beverages -0.02 -0.03 -0.01 -0.06 -0.04 0.02 0.02 0.05 0.00 -0.01 -0.06 -0.07

(0.03) (0.03) (0.02) (0.02) (0.06) (0.03) (0.03) (0.04) (0.03) (0.02) (0.03) (0.05)
Tobacco 0.25 0.12 -0.06 0.27 0.26 -0.13 0.26 -0.07 0.35 0.26

(0.04) (0.04) (0.03) (0.03) (0.09) (0.05) (0.04) (0.04) (0.10) (0.12)

Textiles -0.06 -0.13 -0.13 -0.20 -0.02 -0.15 -0.13 -0.13 -0.26 -0.09
(0.03) (0.03) (0.02) (0.08) (0.02) (0.03) (0.06) (0.03) (0.04) (0.07)

Wearing apparel -0.21 -0.09 -0.14 -0.28 -0.15 -0.17 -0.23 -0.17 -0.19 -0.26 -0.21
(0.05) (0.03) (0.03) (0.07) (0.03) (0.04) (0.05) (0.03) (0.02) (0.04) (0.06)

Leather -0.20 -0.10 -0.15 -0.34 -0.09 -0.30 -0.24 -0.17 -0.09 -0.21 -0.15
(0.03) (0.03) (0.03) (0.10) (0.03) (0.04) (0.07) (0.03) (0.02) (0.05) (0.07)

Wood -0.12 -0.13 -0.10 0.38 -0.02 -0.19 -0.18 -0.20 -0.06 -0.15 -0.08
(0.03) (0.03) (0.02) (0.05) (0.04) (0.03) (0.05) (0.02) (0.03) (0.04) (0.05)

Pulp & Paper 0.00 0.03 -0.02 0.05 0.06 0.04 -0.01 0.08 0.07 0.00 0.08
(0.03) (0.03) (0.02) (0.06) (0.03) (0.02) (0.06) (0.03) (0.03) (0.04) (0.05)

Printing & Publishing 0.13 0.02 0.12 0.04 0.03 0.15 0.08 0.07 0.03 0.17 -0.03
(0.04) (0.02) (0.02) (0.08) (0.03) (0.03) (0.05) (0.03) (0.02) (0.03) (0.06)

Coke, Petroleum products 0.45 0.20 0.15 0.25 0.39 0.20 0.43 0.11 0.23 0.19
(0.05) (0.04) (0.02) (0.05) (0.05) (0.04) (0.03) (0.03) (0.04) (0.07)

Chemicals 0.11 0.13 0.06 0.13 0.15 0.11 0.09 0.12 0.08 0.11 0.10
(0.03) (0.02) (0.02) (0.05) (0.03) (0.02) (0.04) (0.02) (0.04) (0.02) (0.05)

Rubber & Plastics products 0.02 0.02 -0.05 -0.09 -0.04 -0.06 0.03 0.01 -0.10 -0.02
(0.03) (0.02) (0.01) (0.05) (0.03) (0.05) (0.03) (0.02) (0.03) (0.05)

Non-metallic mineral products 0.07 -0.01 -0.04 0.00 0.05 -0.03 -0.06 0.04 0.01 -0.12 -0.01
(0.03) (0.02) (0.02) (0.05) (0.02) (0.03) (0.05) (0.02) (0.05) (0.03) (0.06)

Basic metals 0.07 0.08 -0.07 -0.01 0.09 0.13 -0.03 0.14 0.07 -0.07 0.10
(0.03) (0.02) (0.02) (0.07) (0.03) (0.03) (0.06) (0.03) (0.03) (0.04) (0.06)

Fabricated metal product 0.01 -0.08 -0.09 -0.04 -0.03 -0.09 -0.09 0.04 -0.05 -0.07 -0.02
(0.03) (0.02) (0.02) (0.05) (0.03) (0.02) (0.05) (0.02) (0.03) (0.03) (0.05)

Machinery and equipment n.e.c 0.06 -0.07 -0.08 0.00 0.07 -0.06 -0.05 0.11 -0.05 -0.02 0.08
(0.04) (0.02) (0.02) (0.06) (0.03) (0.02) (0.04) (0.03) (0.02) (0.03) (0.05)

Office machinery 0.15 -0.09 -0.04 0.08 0.00 0.11 0.16 0.03 0.21 0.09
(0.05) (0.04) (0.02) (0.13) (0.03) (0.05) (0.05) (0.05) (0.04) (0.06)

Electrical machinery n.e.c 0.15 -0.02 -0.11 -0.04 0.03 -0.02 -0.05 0.07 -0.05 -0.07 0.06
(0.04) (0.02) (0.02) (0.06) (0.03) (0.03) (0.04) (0.02) (0.04) (0.03) (0.05)

Radio, television 0.13 0.12 -0.12 -0.01 0.05 0.00 0.01 0.09 0.03 -0.01 0.14
(0.03) (0.03) (0.02) (0.06) (0.05) (0.03) (0.05) (0.03) (0.03) (0.03) (0.06)

Instruments, Watches, Clocks 0.07 -0.01 0.00 0.03 -0.09 -0.01 -0.05 -0.03 -0.01 -0.03 0.11
(0.03) (0.02) (0.02) (0.07) (0.03) (0.02) (0.05) (0.03) (0.03) (0.03) (0.05)

Motor vehicles 0.04 0.08 -0.15 -0.14 0.03 -0.13 -0.12 0.15 0.03 0.05 0.20
(0.03) (0.02) (0.02) (0.05) (0.05) (0.04) (0.05) (0.03) (0.03) (0.04) (0.06)

Other transport equipment n.e.c 0.01 0.06 -0.07 0.07 0.28 -0.02 0.00 0.14 0.00 0.05 0.21
(0.03) (0.03) (0.02) (0.06) (0.03) (0.05) (0.06) (0.03) (0.04) (0.03) (0.05)

1. In logarithm, compared to the economywide, employment weighted, average wage.

Table A3.6.  Estimated sectoral wage premia in selected OECD countries1

Results of first-step regressions
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Austria Belgium Canada Denmark France Greece Ireland Italy Spain Sweden
United 

Kingdom
United 
States

Non-manufacturing
Electricity, Gas and  Water supply 0.17 0.25 0.27 0.01 0.02 0.09 0.18 0.27 0.07 0.21 0.28

(0.03) (0.03) (0.03) (0.02) (0.05) (0.04) (0.04) (0.04) (0.03) (0.03) (0.05)
Collection, distribution of water -0.05 -0.03 0.17 0.19 0.17 0.07 0.10 0.13

(0.04) (0.03) (0.05) (0.03) (0.07) (0.03) (0.03) (0.07)
Construction 0.01 -0.06 0.05 -0.01 0.00 0.00 -0.04 -0.01 -0.03 0.13

(0.04) (0.03) (0.02) (0.02) (0.06) (0.05) (0.02) (0.02) (0.02) (0.05)
Sale , repair of motor vehicles -0.07 -0.06 -0.07 -0.06 -0.03 -0.12 -0.10 -0.12 -0.04 -0.14 -0.13

(0.04) (0.02) (0.02) (0.05) (0.03) (0.03) (0.05) (0.03) (0.02) (0.03) (0.06)
Wholesale trade 0.03 -0.01 -0.03 0.03 0.09 -0.05 0.08 0.01 -0.09 0.04 -0.02 -0.07

(0.03) (0.02) (0.02) (0.02) (0.06) (0.02) (0.03) (0.05) (0.02) (0.03) (0.02) (0.05)
Retail trade -0.05 -0.15 -0.17 -0.10 -0.08 -0.15 -0.22 -0.07 -0.12 -0.04 -0.11 -0.18

(0.04) (0.02) (0.02) (0.02) (0.05) (0.03) (0.03) (0.05) (0.03) (0.02) (0.03) (0.05)
Hotels & Restaurants -0.30 -0.21 -0.35 -0.08 -0.19 -0.03 -0.23 -0.14 -0.15 -0.08 -0.30 -0.24

(0.05) (0.03) (0.02) (0.02) (0.09) (0.03) (0.02) (0.06) (0.03) (0.03) (0.04) (0.05)
Land transport -0.06 -0.08 -0.01 -0.14 -0.10 0.10 0.15 -0.02 -0.08 -0.09 0.03

(0.04) (0.03) (0.02) (0.03) (0.05) (0.02) (0.06) (0.02) (0.04) (0.04) (0.05)
Water transport 0.15 0.10 0.00 0.03 0.23 0.01 0.32 0.12 0.09 0.05

(0.06) (0.03) (0.02) (0.04) (0.06) (0.08) (0.03) (0.04) (0.09)
Air transport 0.15 0.14 0.18 0.12 0.32 0.03 0.14 0.22 0.11

(0.08) (0.05) (0.03) (0.04) (0.05) (0.06) (0.06) (0.03) (0.06)

Auxiliary transport activities 0.00 -0.01 -0.01 -0.16 -0.11 -0.01 0.00 -0.03 0.04 0.01
(0.04) (0.02) (0.02) (0.07) (0.02) (0.04) (0.03) (0.03) (0.03) (0.07)

Post & Communications 0.02 0.09 0.11 0.08 0.05 0.06 0.13 0.00 0.10 0.14

(0.05) (0.04) (0.02) (0.03) (0.03) (0.05) (0.05) (0.03) (0.03) (0.05)

Financial intermediation 0.17 0.15 0.10 0.15 0.09 0.18 0.18 0.28 0.18 0.08 0.29 0.02
(0.04) (0.03) (0.03) (0.02) (0.06) (0.03) (0.04) (0.05) (0.04) (0.05) (0.03) (0.05)

Insurance 0.11 0.08 0.14 0.21 0.03 0.15 0.21 0.10 0.04 0.17 0.20 0.05
(0.04) (0.03) (0.00) (0.02) (0.08) (0.03) (0.04) (0.05) (0.03) (0.04) (0.04) (0.05)

Auxiliary financial activities 0.19 0.02 0.31 0.19 0.20 0.13 0.23 0.14 0.23
(0.05) (0.03) (0.04) (0.07) (0.07) (0.06) (0.05) (0.05) (0.04)

Real estate 0.07 -0.05 -0.09 -0.06 -0.05 0.09 0.04 -0.03 0.03 -0.03
(0.04) (0.03) (0.04) (0.02) (0.20) (0.09) (0.04) (0.04) (0.03) (0.05)

Renting of machinery & equipment -0.04 -0.06 -0.01 -0.12 -0.02 -0.02 -0.17

(0.03) (0.04) (0.04) (0.05) (0.04) (0.04) (0.06)
Computer 0.21 0.04 0.20 0.28 0.06 0.03 0.12 0.24 0.18

(0.04) (0.02) (0.02) (0.14) (0.05) (0.05) (0.04) (0.04) (0.06)
Research and development 0.08 0.03 0.16 -0.01 0.06 0.02 0.17 0.14

(0.06) (0.03) (0.02) (0.06) (0.05) (0.04) (0.04) (0.06)

Other business services -0.02 -0.02 -0.01 0.01 0.08 -0.07 -0.04 0.01 0.10 -0.01
(0.03) (0.02) (0.02) (0.02) (0.06) (0.04) (0.02) (0.02) (0.03) (0.05)

Adjusted standard deviation 0.13 0.09 0.16 0.11 0.13 0.12 0.14 0.12 0.14 0.07 0.15 0.11
Correlation with US structure 0.72 0.75 0.90 0.35 0.48 0.70 0.62 0.49 0.78 0.61 0.72 1.00

R-squared 0.87 0.91 0.94 0.85 0.88 0.88 0.93 0.78 0.88 0.84 0.84 0.67
Observations 676 905 337 1128 310 677 431 733 1021 398 1023 1311

1. In logarithm, compared to the economywide, employment weighted, average wage.

Source : Jean and Nicoletti (2001).

Table A3.6.  Estimated sectoral wage premia in selected OECD countries1 (continued)
Results of first-step regressions
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Regressors

Constant 67.62 ** 70.13 ** 67.75 ** 63.94 ** 70.13 ** 70.13 **
(43.48)  (40.84)  (14.44)  (12.49)  (40.84)  (40.84)  

Output gap 0.50 ** 0.52 ** 0.52 ** 0.52 ** 0.52 ** 0.52 **
(13.05)  (13.47)  (13.25)  (13.25)  (13.47)  (13.47)  

Public employment rate 0.93 ** 0.78 ** 0.88 ** 0.90 ** 0.78 ** 0.78 **
(8.01)  (6.29)  (7.72)  (7.80) (6.29)  (6.29)  

Tax wedge -0.03  -0.01  0.00  -0.00  -0.01  -0.01  
-(0.90)  -(0.17)  (0.00)  -(0.13)  -(0.17)  -(0.17)  

Union density -0.22 ** -0.22 ** -0.21 ** -0.20 ** -0.22 ** -0.22 **
-(11.38)  -(11.30)  -(10.86)  -(10.74)  -(11.30)  -(11.30)  

High corporatism 0.68  0.66  0.65  0.62  0.66  0.66  
(1.48)  (1.41)  (1.38)  (1.31)  (1.41)  (1.41)  

Medium corporatism -0.83  -0.60  -0.75  -0.81  -0.60  -0.60  
-(1.86)  -(1.34)  -(1.67)  -(1.80)  -(1.34)  -(1.34)  

Unemployment benefit -0.07 * -0.05  -0.04  -0.04  -0.05  -0.05  
-(2.41) -(1.58)  -(1.38)  -(1.44)  -(1.58)  -(1.58)  

EPL (or EPL*low corp) -2.22 ** -0.93  -0.70  -1.18  -0.93  -0.93  
-(5.42) -(0.68) -(0.69) -(1.13) -(0.68) -(0.68)

EPL*medium corp -4.08 ** -3.66 ** -3.71 ** -4.08 ** -4.08 **
-(5.89)  -(6.16)  -(6.26)  -(5.89)  -(5.89)  

EPL*high corp -1.13 * -0.82  -0.85  -1.13 * -1.13 *
-(2.11) -(1.66) -(1.72)  -(2.11) -(2.11)  

Regulation -3.23   -3.86   
-(1.11) ** -(1.23)

State control -3.37  -3.46  
-(1.92) -(1.82)

Barriers to entrepreneurship 4.05  5.27  
(1.40) (1.65)

Barriers to trade -0.48  -3.04  

-(0.17) -(0.97)

RESET (F-statistic): 3.85 3.84 3.84 3.84

Heteroskedasticity (χ2) 1.02 0.30 0.30 0.30
Fixed effects (F-statistic) 196 172 172 172
Breusch and Pagan 1478 1298
Hausman 30.5 27.7
Observations 335 335 335 335 335 335
Countries 20 20 20 20 20 20

Note: T-statistics are in brackets. 
           *, **  denote significance at the 5%, 1% level, respectively.

Source : Nicoletti and Scarpetta (2001).

Two-stage
(fixed effects+OLS)

Table A3.7.  Labour and product market determinants of the non-agricultural employment rate, 1982-1998 :

Method
(fixed effects)

Basic specification Random effects

Results with static economy-wide regulation
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3.5 Insecurity and inequality

3.5.1 Regressions for manufacturing industries

139. Reduced-form regression models, similar to the panel models for service industries discussed in
the main text, are used here to analyse the impacts of regulations and institutions on insecurity and
inequality for manufacturing industries. Regression results for the entire set of insecurity and inequality
measures are reported in Table A3.8. It should be noted that, for variables Workers with a year or less of
job tenure, average job tenure and workers with temporary jobs, manufacturing is considered as an
aggregate sector, implying that the regressions are limited to a cross-country analysis with very few
degrees of freedom.

140. Tariff and non-tariff barriers to trade are the only indices of product market regulation that are
available in manufacturing. In addition, these are uniform throughout the EU, except in so far as their
relative importance is affected by differences in industry mix. This creates an additional difficulty because
the country coverage of the insecurity and inequality measures is highly (sometimes, exclusively)
concentrated among EU countries.

141. Results are presented for a basic model, including the regulatory and institutional regressors, as
well as for an augmented model that also controls for industry and country effects. Overall, few estimated
coefficients are significant and robust to the introduction of country and industry effects. Comparing these
results to the ones referring to service industries (see Tables 15 and 17), it is clear that estimation results
for manufacturing industries prove less informative. A good example of the fragility of the estimated
coefficients is provided by the estimates corresponding to mean satisfaction with job security where,
despite being statistically significant in both cases, the sign of the coefficient associated with non-tariff
barriers depends on the type of regression used.

142. Limiting our attention to significant coefficients that are robust to the introduction of country and
industry effects, the additional information provided by regressions associated with manufacturing
industries is the following: i)  results suggest that stricter EPL has a positive effect on the rate of working
poverty; and ii)  the output gap has greater explanatory power in manufacturing than was the case for
service industries.

 3.5.2 Sensitivity analysis for service industries regressions

143. Tables A3.9 and A3.10 report results for reduced-form regression models with specifications
alternative to the ones reported, for service industries, in Tables 15 and 17. For reasons of brevity, the
results shown are limited to three of the nine dependent variables, average job tenure, incidence of job
losses resulting in long-term unemployment, and workers with low-paid jobs. In each case, the estimation
results from the main text are compared with those for models modified by: i) adding interactions of the
global measure of product market regulations with two types of labour market variables, EPL strictness
and a measure of wage bargaining structure (corporatism); ii) restricting the regression sample to sectors
for which the dependent variable and product and labour market regulations are available at exactly the
same industry level of detail; and iii) replacing the industry panel specification by cross-sectional
regressions using aggregate national values.

144. Most of the interaction variables are statistically insignificant and do not provide additional
information on the impact of regulations and institutions on insecurity or inequality. In fact, for both
average job tenure and incidence of job losses resulting in long-term unemployment, the qualitative results
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presented in Section IV remain unchanged. However, for workers with low-paid jobs, the interaction
between product market regulations and EPL is positive and statistically significant, suggesting that the
effects of these two types of regulation are mutually reinforcing.

145. Restricting the sample to those sectors for which a “perfect match” exists has little effect on the
regression results in most cases. However, the restricted sample estimates differ somewhat from the
reference results for workers with low-paid jobs. Finally and as expected, given the very low degrees of
freedom, cross-sectional regressions using aggregate national values prove to be uninformative.
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Product market regulation
Tariff barriers 0.0139 -0.1394 -0.0002 0.0008 0.0200 0.0171 ** -0.0012 0.0033 0.0034 0.0014 0.0126 0.0013 0.0021 0.0002 0.0012

(1.95) (1.07) (0.16) (0.83) (1.40) (3.39) (0.04) (2.21) (0.37) (0.64) (0.57) (2.04) (0.43) (1.08) (0.85)

Non-tariff barriers -0.0046 0.1032 -0.0010 0.0000 0.0058 ** 0.0138 ** 0.0413 -0.0023 * 0.0187 * -0.0011 0.0183 0.0019 ** -0.0014 0.0001 -0.0016

(1.19) (0.78) (1.35) (0.05) (6.66) (5.13) (1.20) (2.84) (2.67) (0.74) (1.85) (10.86) (0.40) (1.35) (1.87)

Labour market and business cycle
-0.0301 ** 1.4521 * 0.0217 ** 0.0751 0.0687 * -0.0227 -0.0175 -0.0503 -0.0360 -0.0027 -0.0041 0.0150 * 0.0127 *

(3.04) (2.68) (4.58) (2.13) (2.54) (0.72) (0.54) (1.16) (0.89) (0.39) (0.43) (2.67) (2.16)

-0.0004 0.0214 -0.0005 ** 0.0002 0.0000 0.0021 0.0024 0.0048 ** 0.0046 ** -0.0039 -0.0039 ** -0.0006 -0.0005 -0.0001 -0.0001

(1.33) (1.05) (3.64) (0.15) (0.00) (0.85) (1.34) (5.00) (4.52) (1.80) (2.64) (1.50) (1.36) (0.72) (0.59)

0.0006 0.0411 0.0010 0.0002 0.0009 0.0062 0.0062 0.0108 0.0062 0.0020 0.0011 -0.0005 -0.0003

(0.56) (0.69) (1.24) (0.05) (0.33) (1.07) (1.24) (1.20) (1.05) (1.38) (0.72) (1.09) (0.34)

-0.0164 0.3615 -0.0036 -0.0483 -0.0477 0.0395 0.0464 -0.1122 -0.0879 * -0.0232 * -0.0181 0.0031 0.0016

(1.33) (0.76) (0.70) (1.62) (1.87) (1.32) (1.49) (2.22) (2.08) (2.62) (1.83) (0.75) (0.26)

RESET 3.79 0.20 0.43 5.22 ** 7.33 ** 1.16 0.20 0.35 5.92 ** 2.51 0.81 4.01 *

R-squared 0.67 0.50 0.90 0.17 0.26 0.26 0.41 0.65 0.73 0.21 0.36 0.62 0.69 0.38 0.42

F-test - significance of fixed effects 34.63 ** 46.56 ** 2.70 8.35 5.36 * 11.62 *

Breusch-Pagan test 77.45 ** 21.36 ** 44.98 **

Hausman test 0.97 1.77 0.03

Observations 12 14 14 227 227 232 230 59 57 60 58 59 57 59 59

Countries 12 14 14 13 13 13 13 10 10 10 10 10 10 10 10

Industries 1 1 1 21 21 21 21 6 6 6 6 6 6 6 6

1. See Tables 14 and 16 for the definitions of the insecurity and inequality measures  (i.e.  the dependent variables), respectively.
2. Regressors with no inter-industry variation within a country are not used for this dependent variable, since there cannot be common effects across all industries in their relative risk of job loss. 
3. D8/D2 refers to the ratio of wage rates at the breakpoint between the eigth and the ninth deciles and the breakpoint between the second and the third deciles.
4. Basic model augmented to include industry fixed effects. It is estimated by OLS, the standard errors being adjusted for clustering. 
5. Basic model augmented to include industry fixed effects and country random effects. It is estimated by GLS.

Note : *,** denote significance at the 5% and 1% level, respectively. All equations include a constant. T-statistics are reported in parentheses.
Outliers based on the Welsch distance cut-off [Chatterjee and Hadi (1988)] are omitted from the sample.
Basic model is estimated by OLS, the standard errors being adjusted for clustering. 

Table A3.8.  Policies, institutions and insecurity and inequality 1

Augmented4 Augmented5 Augmented5Augmented4

Rate of working poverty 
(% of workers living in 

families in poverty)

Mean satisfaction with job 
security (1-6 scale)

Results of regressions for manufacturing industries 

BasicBasic Basic

Output gap

Union density

Basic Augmented4

Workers with a 
year or less of job 
tenure (% of total 

employment)

Average job 
tenure 
(years)

Workers with 
temporary 
jobs (% of 

total 
employment)

Incidence of long-term 
unemployment (% of total 

employment)

Unemployment insurance
  (net replacement rates)

Incidence of job losses 
resulting in long-term 

unemployment (relative rate 

by industry)2

Basic Augmented5

EPL global index

Basic Basic

Wage inequality (D8/D2)3

Basic

Workers with low-paid jobs 
(% of total employment)

Basic
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Product market regulation
-1.7189 -2.4700 -8.4104 -3.1995 -2.5591 -4.9026 23.8512 ** -2.5121 -0.6593
(0.57) (0.47) (1.92) (0.68) (0.91) (0.88) (3.08) (0.27) (0.78)
9.4717 ** 2.2012 9.4810 ** 2.0073 9.0100 ** 2.4302 6.2622 ** 2.6523 0.3951
(10.05) (1.36) (8.64) (1.33) (9.83) (1.39) (3.74) (1.14) (0.16)

1.5756 0.4714
(1.35) (0.92)

0.7805 0.7901

(0.61) (1.56)

Labour market and business cycle
0.9876 ** 1.1213 ** 0.6159 * 1.0092 ** 0.9469 ** 0.9777 ** 0.8056 * 1.0010 ** 1.2858 **
(3.85) (4.41) (2.72) (3.06) (4.34) (5.67) (2.57) (4.34) (4.17)
0.0350 * 0.0140 0.0404 ** 0.0125 0.0332 * 0.0125 0.0252 0.0201 0.0128
(2.84) (1.41) (3.85) (1.23) (2.51) (1.53) (1.41) (1.44) (1.81)

-0.0380 * -0.0184 -0.0367 ** -0.0154 -0.0345 * -0.0104 -0.0299 -0.0230 -0.0111
(2.78) (0.80) (3.43) (0.56) (2.39) (0.67) (1.27) (1.40) (0.51)

-0.1435 -0.2834 -0.2367 -0.3227 -0.1828 -0.3624 * -0.0307 -0.2601 -0.4676
(0.63) (1.37) (1.19) (1.28) (0.93) (2.59) (0.11) (0.97) (1.74)

RESET 1.02 1.15 1.03 2.88 * 1.25 1.14 0.40
R-squared 0.43 0.74 0.47 0.77 0.43 0.80 0.62 0.79 0.91
F-test - significance of fixed effects 172.71 ** 214.53 ** 20.42 ** 15.80 **
Breusch-Pagan test 67.73 ** 27.50 **
Hausman test 0.10 0.05
Observations 127 125 126 124 127 123 66 65 13
Countries 16 16 16 16 16 16 16 16 13
Industries 9 9 9 9 9 9 5 5 -

2. As reported in Table 15.
3. A "perfect match" exists when measures for the dependent variable and product and labour market regulations are available at exactly the same industry level of detail.
4. Basic model augmented to include industry fixed effects. It is estimated by OLS, the standard errors being adjusted for clustering.
5. Basic model augmented to include industry fixed effects and country random effects. It is estimated by GLS.

Note : *,** denote significance at the 5% and 1% level, respectively. All equations include a constant. T-statistics are reported in parentheses.
Outliers based on the Welsch distance cut-off (Chatterjee and Hadi, 1988) are omitted from the sample.
Basic model is estimated by OLS, the standard errors being adjusted for clustering. 

Regression estimates using alternative specifications

1. See Table 14 for the definition of the dependent variable.

6. The effects of the global index for PMR are modeled as linear splines with a single kink point.

Cross-country 
regressions

Basic

Limiting sample to sectors for 

which there is "perfect match"3Reference Results2

Basic Augmented5

Table A3.9.  Policies, institutions and insecurity: Sensitivity analysis

Dummy variable - High PMR and high EPL

Dummy variable - High PMR and high corporatism

Basic Augmented4

Introducing PMR-EPL 
interaction

Basic Augmented5

Introducing PMR-High 
Corporatism interaction

Panel A. Dependent variable is average job tenure (years)1

Augmented4

PMR global index (lower spline)6

EPL global index

Interactions

Basic

Output gap

Union density

Unemployment insurance (net replacement rates)

PMR global index (upper spline)6
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Product market regulation
0.7883 1.5119 0.5077 1.1353 0.5685 1.2758 -0.0510
(1.35) (1.60) (0.60) (1.00) (0.84) (1.34) (0.31)

-1.1743 ** -0.6840 * -1.234 ** -0.8337 -1.235 ** -0.869 * 0.0275
(4.22) (2.04) (4.62) (1.87) (4.62) (2.48) (0.09)

Dummy variable - High PMR and high EPL 0.0785 -0.0535
(0.80) (0.58)

Dummy variable - High PMR and high corporatism 0.1192 -0.0002
(1.24) (0.00)

Labour market and business cycle
0.0194
(0.31)

0.0003 0.0028 0.0007 0.0011 0.0001 0.0018 0.0008
(0.24) (1.54) (0.56) (0.69) (0.05) (1.18) (0.82)

0.0008
(0.18)

-0.0351
(1.96)

RESET 0.40 0.78 0.70 0.69 0.30
R-squared 0.10 0.59 0.10 0.61 0.11 0.60 0.57
F-test - significance of fixed effects 178.16 ** 218.00 ** 163.78 **
Breusch-Pagan test 5.07 * 3.85 *
Hausman test 6.20 11.97
Observations 142 142 142 141 142 141 12
Countries 13 13 13 13 13 13 12
Industries 13 13 13 13 13 13 -

3. Basic model augmented to include industry fixed effects. It is estimated by OLS, the standard errors being adjusted for clustering.
4. Basic model augmented to include industry fixed effects and country random effects. It is estimated by GLS.

Note : *,** denote significance at the 5% and 1% level, respectively. All equations include a constant. T-statistics are reported in parentheses.
Outliers based on the Welsch distance cut-off (Chatterjee and Hadi, 1988) are omitted from the sample.

5. The effects of the global index for PMR are modeled as linear splines with a single kink point.

Panel B. Dependent variable is the incidence of job losses resulting in long-term unemployment (relative rate by industry)1

EPL global index

Union density

Unemployment insurance   (net replacement rates)

PMR global index (lower spline)5

PMR global index (upper spline)5

Augmented4Augmented4 Basic Basic

1. See Table 14 for the definition of the dependent variable.  2 .As reported in Table 15.

Output gap

Interactions

Table A3.9. Policies, institutions and insecurity: Sensitivity analysis (continued)

Reference Results2 Introducing PMR-EPL 
interaction

Introducing PMR-High 
Corporatism interaction

Basic

Regression estimates using alternative specifications

Cross-country 
regressions

BasicAugmented3
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Product market regulation
-0.1202 -0.0399 -0.2324 -0.4537 -0.1586 -0.1251 -1.1256 ** -0.3645 -0.2423
(0.46) (0.13) (0.77) (2.25) (0.62) (0.52) (3.76) (0.95) (0.79)

-0.3025 -0.1737 -0.4325 -0.1394 -0.4277 -0.1229 -0.0540 -0.3529 0.1658
(0.87) (0.79) (1.39) (0.67) (1.21) (0.61) (0.10) (0.84) (0.31)

Dummy variable - High PMR and high EPL 0.0386 0.0502 *
(1.07) (2.52)

Dummy variable - High PMR and high corporatism 0.0500 0.0434
(2.04) (1.63)

Labour market and business cycle
-0.0148 * -0.0181 -0.0212 * -0.0261 ** -0.0150 * -0.0175 ** -0.0427 * -0.0235 * 0.0852
(2.96) (0.98) (2.53) (4.66) (3.15) (6.97) (2.67) (2.28) (0.78)

-0.0019 * -0.0015 ** -0.0019 -0.0009 -0.0022 * -0.0013 * -0.0015 -0.0009 0.0011
(2.28) (2.80) (2.19) (2.21) (2.28) (2.93) (1.50) (1.76) (0.40)
0.0012 0.0002 0.0015 0.0007 0.0021 0.0011 0.0002 0.0005 0.0044
(0.79) (0.06) (1.13) (0.77) (1.17) (0.73) (0.14) (0.30) (0.45)

-0.0184 -0.0192 -0.0189 -0.0220 * -0.0220 -0.0239 * -0.0299 -0.0266 * -0.0502
(1.92) (0.96) (2.13) (2.88) (2.18) (2.56) (1.57) (2.33) (0.76)

RESET 5.01 ** 4.87 ** 1.74 4.97 ** 1.53 0.60 -
R-squared 0.19 0.87 0.20 0.89 0.20 0.89 0.76 0.90 0.69
F-test - significance of fixed effects 330.06 ** 102.32 ** 104.19 ** 21.11 **
Breusch-Pagan test 10.40 ** 0.33
Hausman test 0.13 0.56
Observations 48 46 48 46 48 46 29 27 9
Countries 10 10 10 10 10 10 10 10 9
Industries 5 5 5 5 5 5 3 3 -

2. As reported in Table 17.
3. A "perfect match" exists when measures for the dependent variable and product and labour market regulations are available at exactly the same industry level of detail.
4. Basic model augmented to include industry fixed effects. It is estimated by OLS, the standard errors being adjusted for clustering.
5. Basic model augmented to include industry fixed effects and country random effects. It is estimated by GLS.

Note : *,** denote significance at the 5% and 1% level, respectively. All equations include a constant. T-statistics are reported in parentheses.
Outliers based on the Welsch distance cut-off (Chatterjee and Hadi, 1988) are omitted from the sample.
Basic model is estimated by OLS, the standard errors being adjusted for clustering. 

6. The effects of the global index for PMR are modeled as linear splines with a single kink point.

Augmented5Augmented4

Table A3.10.  Policies, institutions and inequality: Sensitivity analysis

Union density

Unemployment insurance (net replacement rates)

Limiting sample to sectors for 

which there is "perfect match"3

Regression estimates using alternative specifications for workers with low-paid jobs (percentage of total employment)1

Cross-country 
regressions

Basic

Reference Results2

Augmented4

PMR global index (lower spline)6

Introducing PMR-EPL 
interaction

Basic

Introducing PMR-High 
Corporatism interaction

Basic

1. See Table 16 for the definition of the dependent variable.

Basic

Output gap

PMR global index (upper spline)6

Interactions

EPL global index

Basic Augmented5
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