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This article investigates the effect of product market liberalisation on employment allowing for
interactions between policies and institutions in product and labour markets. Using panel data for
OECD countries over the period 1980–2002, we present evidence that product market deregulation is
more effective at the margin when labour market regulation is high. The data also suggest that product
market liberalisation may promote employment-enhancing labour market reforms.

Over the past two decades, many OECD countries have sought to promote productivity
and long-term growth by improving the efficiency of goods and services markets
through liberalisation and privatisation programmes. There is a growing body of evi-
dence suggesting that these programmes have indeed boosted productivity perform-
ances in the sectors concerned,1 but there is less evidence on their impacts on
employment. A few recent theoretical and empirical studies suggest that product
market deregulation may stimulate aggregate employment, yet firm conclusions are
still lacking.2 In assessing the effect of product market regulatory reforms, it is crucial to
take into account that these reforms have been implemented in countries with very
different labour market settings. This raises two related questions. First, do the
employment gains from product market deregulation depend upon the underlying
labour market policies and institutions that shape the bargaining power of workers and,
if so, how? Second, do reforms that promote stronger product market competition lead
to changes in labour market policies and institutions?

The employment effect of interactions between product and labour market policies
is still an open issue.3 Empirical analyses of interaction effects have typically not been
based on predictions of fully specified theoretical models, the estimated employment
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or unemployment models have been mostly static and findings have differed across
studies. While, for instance, Nicoletti and Scarpetta (2005), Griffith et al. (2007) and
Amable et al. (2007) find that product market deregulation is more effective at the
margin in highly regulated labour markets, Berger and Danninger (2006) and Bassa-
nini and Duval (2006) find that product market deregulation is more effective when
labour market policies are less restrictive. Robust evidence is still lacking, especially in
the context of dynamic econometric models that control for the many observed and
unobserved factors that determine employment. Finally, none of the empirical analyses
accounts for the fact that policies may be interdependent, for instance because the
power of unions to lobby for restrictive labour market policies may change as com-
petitive pressure in product markets increases due to deregulation.

In this article, we address some of the limitations of previous empirical research on
the effect of product market liberalisation on employment under different labour
market regimes. Our work is related to recent research by Griffith et al. (2007), who
explore the effects of interactions between product market policies and labour
market institutions, such as union density and coverage of collective agreements, on
unemployment. Empirically, we investigate the interaction between product market
deregulation and both labour market policies and institutions. Our main contribution
is to take into account political economy linkages between policies and institutions in
product and labour markets, as well as their potential endogeneity to macroeconomic
outcomes. We use a dynamic specification of the employment rate equation that
includes both country-specific fixed effects and trends. The empirical analysis is based
on harmonised panel data for 20 OECD countries over the period 1980–2002. We
account for product market reforms by looking at changes in product market regula-
tory indicators that cover both changes in domestic regulation and in border barriers to
investment, while labour market settings are described by standard indicators of poli-
cies and institutions.

We illustrate the channels at work based on an extended version of the Blanchard
and Giavazzi (2003) model of bargaining in a monopolistic competitive economy which
allows for a fuller specification of the fall back position of the union as well as taxation.
Treating initially product market regulation and labour market regulation as exoge-
nous and independent from each other, the model suggests that employment gains
from product market deregulation are the largest in situations where labour market
settings provide strong bargaining power to workers. The basic intuition behind this
result is that, with unions� weak bargaining power, real wages will be close to the level
that clears the labour market and employment close to its full employment level. In this
case, liberalisation measures that lead to a decrease in the markup have the potential to
generate only small changes in employment. In contrast, if the unions� bargaining
power is high and the economy is far away from full employment, a decline in the
markup can lead to large employment responses. We show that this result holds both in
the short run and in the long run, and both in efficient bargaining and right-to-manage
frameworks. The model can be extended to allow unions to lobby for labour market
regulations so as to increase their bargaining power. This captures the idea that
product market deregulation, by increasing competition and creating downward
pressures on market rents, also reduces incentives for unions to defend high levels of
bargaining power through stricter labour market settings. This idea is consistent with a
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burgeoning political economy literature that links competition to weakening bargain-
ing power of workers.4

Our main empirical result is that product market liberalisation is more effective in
stimulating employment where labour markets are rigid. This result holds even when
the possible endogeneity of policies and institutions to labour market outcomes is
accounted for. Moreover the effects of product market deregulation on employment
may become even larger, over time as stronger competitive pressures lead to a decline
in the tightness of labour market regulation. In other words, the results suggest that
product and labour market reforms can be classified as �economic substitutes�, since
employment gains from product market reforms are found to be larger when workers�
bargaining power is initially high (as a result of stringent labour market regulations).
But, they can be considered as �political complements� since over time reforms in
product markets lead to an easing of labour market policies. Thus, in assessing the
long-run employment effects of product market deregulation, one needs to consider
both its direct effect and the indirect effect stemming from the induced changes in
labour market policies.

The structure of the article is as follows. In Section 1, we illustrate the channels
explored in the empirical analysis with our extended version of the Blanchard and
Giavazzi (2003) model. In Section 2, we discuss the data used in the empirical analysis.
In Section 3, we outline our empirical strategy. Section 4 presents our empirical results
for employment, with particular emphasis on the importance of taking into account
inter linkages between product and labour market policies and their potential endo-
geneity to labour market outcomes. In Section 5, we illustrate the economic signifi-
cance of our estimates. Section 6 concludes the article.

1. A Simple Bargaining Model with Interactions Between Product and Labour
Markets

In this Section, we highlight the channels explored in the subsequent empirical
analysis by presenting a simple bargaining model that allows one to assess the effects of
product market liberalisation on employment, while also considering possible inter-
actions between product and labour market regulation. The model is based on the
efficient bargaining setting under monopolistic competition proposed by Blanchard
and Giavazzi (2003) (BG thereafter), which we extend to allow for a richer specification
of the fall back position of the union and taxation. The first question the model
addresses is whether, for independently and exogenously set policies, a deregulation of
the product market has more beneficial employment effects when the labour market is
heavily or lightly regulated. The punch line is that product market deregulation
is more effective, both in the short run and in the long run, when the labour market is
more tightly regulated. Although the model is very simple and it is used here mostly as
an expositional device, its conclusions are shared by more complex calibrated models
based on individual bargaining with search and matching frictions (Ebell and Haefke,

4 Ebell and Haefke (2006) develop a model in which greater product market competition induces a shift
from collective to individual bargaining. In Boulhol (2006), trade and investment liberalisation generates
pressures on social partners to lift labour market regulations that enhance workers� bargaining power (such as
restrictive employment protection legislation).
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2009; Cacciatore and Fiori, 2010). The second question is whether product market
deregulation may actually lead to labour market deregulation. The model can be
tweaked to address this issue, but in a very reduced form way. Even then the predictions
are not as tight and tend to depend upon the specification of the unions� objective
function.

1.1. Efficient Bargaining Model5

Assume that employment and the wage are determined by solving a cooperative Nash
Bargain between unions and imperfectly competitive firms. Denoting by Vi the union’s
utility function and by Pi the firm’s profits, the efficient bargain solution is obtained by
maximising the generalised Nash maximand, b lnðVi � �ViÞ þ ð1� bÞ ln Pi , with respect
to both the wage and employment, where b captures the workers� bargaining power as
resulting from both labour market policies (e.g. those that reduce the pressure of
outsiders on incumbent workers) and institutional characteristics of the labour market
such as union density (the proportion of workers who are union members) and cov-
erage rate (the share of workers covered by bargaining agreements). Obviously Vi is
equal to the sum of the income of employed workers, Li, who earn a wage equal to Wi/P
and the income of union members not employed by the firm, whose expected income
is W A

i =P : �Vi represents total income expected by the union if a bargaining agreement is
not struck with the firm and equals W A

i =P times union membership, N. In defining
W A

i =P , we will assume that the alternatives to employment with the present firm are
either unemployment benefits, public employment or a job with another firm.
Unemployment benefits are not taxed and public employment is assumed to be fixed
exogenously. For simplicity, we assume that the private and public wage are identical.
Firm i uses one unit of labour, Li, to produce one unit of output, Yi. Each firm faces a
downward sloping demand function (Yi/Y) ¼ (Pi/P)�r, where Y is total output.
r ¼ �rg ðmÞ, with g 0 > 0. r captures the elasticity of substitution among goods, �r is a
constant, and m denotes the number of firms. The markup over marginal costs, l,
equals [r/(r � 1)]. We will assume that the markup is affected by product market
policies, such as legal constraints to entry or to rivalry among firms. Labour income is
subject to an income tax rate of sL, while employers are subject to a payroll tax of sp.
Finally, to close the model, we will assume that the government budget is kept in
balance (and there is no public spending on goods).

In the efficient bargain, at an optimum, relative output prices, Pi/P, and the real
wage, Wi/P, are proportional to the alternative wage, with constants of proportionality
equal to (1 þ l)(1 þ sp) and (1 þ lb), respectively. In the symmetric short-run equi-
librium [(Pi/P) ¼ 1, (Wi/P) ¼ (Wo/P) ¼ (W/P), fixed number of firms], the alterna-
tive wage and the real wage are:

W A

P
¼ 1

1þ lð Þð1þ spÞ ð1Þ

and

5 More details on the results and derivations can be found in the Online Appendix and in Fiori et al.
(2007).
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W

P
¼ 1þ lbð Þ

1þ lð Þð1þ spÞ : ð2Þ

Using the definition of the alternative wage, the assumption that private and
government wages are equal, and the balanced budget condition, in general
equilibrium, when wages are equal across union-firm pairs, we can obtain an upward
sloping relationship between the alternative wage and the employment rate6:

W A

P
¼ 1þ lbð Þ

1þ lð Þð1� sl Þ l ; ð3Þ

where l ¼ (L/N) is the employment rate. Its short-run equilibrium value is obtained by
solving (1) and (3) for l:

l ¼ 1

ð1þ lbÞ½ð1þ spÞ=ð1� sLÞ� : ð4Þ

As in BG, a decrease in the markup, due, for instance, to an increase of substitutability
among products, captured by an increase in �r; or to an exogenous increase in the
number of firms m, leads to an increase in employment. The increased substitutability
could be for instance the result of measures that lower border barriers, thereby
facilitating the entry of foreign products into the domestic market. An increase in the
number of firms, may be due to a policy-induced decrease in entry barriers, which will
be analysed more fully below. Employment is also adversely affected by workers� strong
bargaining power and by payroll or income taxes.

What is of particular interest is the interaction between product and labour market
regulation, captured by l and b, respectively, assuming that they are set independently
from one another. The sign of the interaction is determined by the sign of the cross
derivative of the employment rate with respect to b and l, which is negative, provided
b < (1/l), which is the case for any realistic value of l. As a result, a reduction in the
markup has greater positive effects on employment when the labour market is more
regulated and workers have greater bargaining power. Some authors define product
and labour market deregulation in this case as economic substitutes. When, instead,
the cross derivative is positive and it pays more in terms of employment to reduce the
markup when workers bargaining power is low, then product and labour market
deregulation are classified as complements.

The basic intuition behind this result is that unions� weak bargaining power will be
associated with low real wages and employment close to the full employment level. In
this case, product market deregulation measures that lead to a decrease in the markup
have the potential to generate only small changes in employment. By contrast, if the
unions� bargaining power is high and the economy is nowhere near full employment, a
reduction in the markup can lead, instead, to large employment responses. Note,
instead, that in this model, the cross derivatives between l and taxes, or between b and

6 Note that, contrary to BG, employment depends on b also in the short-run equilibrium due to the
specification of the fall back position of the union. This results holds even if we do not make use of the
balance budget condition. The latter allows us to eliminate public employment and unemployment benefits
from the solution.
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taxes, are positive. This means that the positive employment effects of deregulating the
product or labour market are greater when taxes are low.

The qualitative results concerning the effect of product and labour market deregu-
lation and their interaction also hold in the long run. In the steady-state equilibrium,
the number of firms in the markets and hence the markup will be determined by the
condition that profits must be equal to (annualised) entry costs, c, assumed to be a
fraction of output. Using this condition, we can show that the markup is l ¼
c/(1 � b � c). This, together with the equations defining the optimal value of
employment and the real wage, (2) and (4), implies that the long-run equilibrium
levels of employment and wages are:

l ¼ ð1� b� cÞ 1� sLð Þ
ð1� b� c þ cbÞ 1þ spð Þ ð5Þ

and
W

P
¼ ð1� cÞ
ð1þ spÞ : ð6Þ

A decrease of entry costs, c, union power, b, or taxes will all have a positive employment
effect. The cross derivative with respect to b and c is negative (provided again that
b < (1/l)). This implies that a reduction in entry barriers is more effective both in the
short and long run in highly regulated labour markets where union power is strong.

1.2. Robustness and Endogenising Bargaining Power

Is the result on the interaction between product and labour market regulation robust
to departures from the efficient bargaining regime we have assumed so far? The answer
is, by and large, yes. For instance, it is easy to show that the short-run solution for the
employment rate of a right-to-manage model, in which firms and unions first bargain
about the wage and then employment is chosen by the firm along its labour demand
curve, coincides with the one for the efficient bargaining model in the short run.
Hence all the conclusions reached before about the short-run first and cross derivatives
still hold.7 In the long run, the solutions differ but it remains true that the effect of a
decrease in the markup is greater when unions have greater bargaining power.

Assume now that firms and unions cannot commit to a wage and the wage is subject to
renegotiation and, therefore, is set simultaneously with employment. Continue to assume
that unions and firms bargain about the wage and that firms choose employment by
maximising profit, but taking into account the effect of employment on the wage. One
then can show that the results are the same as those in the Efficient Bargain model. So for
this bargaining structure our basic conclusions also still hold.8

Interestingly, our general conclusion also holds when we assume that the bargain is
between an individual worker and the firm and this bargaining structure is embedded
in calibrated models with search and matching frictions, as in Ebell and Haefke (2009)
and Cacciatore and Fiori (2010). Ebell and Haefke focus on the steady-state solution

7 In a related paper, Griffith et al. (2007) show that a decrease in the markup will increase employment
more in a model with a monopoly union, compared with a model with a competitive labour market.

8 We are grateful to a referee for pointing this out.
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and consider the interaction between bargaining power and a lowering of entry bar-
riers. Cacciatore and Fiori consider the interaction with both bargaining power and the
size of firing costs as well as the transitional dynamics. In both cases lower entry barriers
are more effective when the labour market is more regulated (higher bargaining
power, more generous unemployment benefits or greater firing costs).

We now ask the question whether product market deregulation may lead to labour
market deregulation. BG suggest that product market deregulation, by decreasing
total rents, leads to a decrease in unions� incentives for fighting to capture those rents
and makes them more willing to accept labour market deregulation. When this is the
case, product and labour market regulation are classified as political economy com-
plements.

It goes beyond the objective of this article to develop a full political economy model
of how labour market regulation is determined. For a fuller analysis of lobbying for
trade protection and labour market policies, see Rama and Tabellini (1998). As a way
to formalise the intuition, BG endogenise b by assuming that it is the solution to the
union’s problem of maximising the labour income share (equal to the wage in the
model), net of lobbying costs, that are assumed to be quadratic in b and have the form
(a/2)b2. When the labour income share is calculated at the values resulting from the
efficient bargaining process, as described in the previous subsection, BG show that
product market deregulation that lowers mark-ups will also lead to a decrease in
unions� bargaining power in the short run. This still holds true in our extended
version of their model. However, one can easily show that there is no effect of product
market regulation in the long run. If we modify their set up by assuming that the
objective function of the lobby (union federation, political party) representing the
unions in the first stage of the game is the union’s utility in excess of the fall back
position, minus quadratic lobbying costs, then product market deregulation lowers b
both in the short run and in the long run (the latter result holds if the union is not
�too powerful�), for further details, see Fiori et al. (2007). However, maximising the
surplus, taking the outside option as given, is probably not as reasonable an option for
the union federation as maximising the income share going to workers. Ultimately,
whether product market deregulation induces labour market deregulation or not is an
empirical issue.

2. Data

The empirical analysis is based on harmonised annual data for a sample of 20 OECD
countries over the period 1980–2002. The countries are Australia, Austria, Belgium,
Denmark, Germany, Greece, Finland, France, Italy, Japan, Ireland, the Netherlands,
New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the UK and the US. We
relate the employment rate (the share of the working-age population that is employed)
to policies and institutions that are likely to affect firms� market power (the markup in
our model) and workers� bargaining power. The description of the key variables is
provided below.9

9 Further details on data sources and definitions of all the variables are in Fiori et al. (2007) and in the
Online Appendix to the article.
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2.1. Employment Rates

The dependent variable in our equations is the non-agricultural business employment
rate, ERB. Focusing on the employment rate instead of unemployment has the
advantage of taking into account the effects of policies on both unemployment and
participation, and sidesteps the statistical issues that may affect cross-country compar-
ability of unemployment rates. We focus on employment in the business sector because
it is the component of employment most directly influenced by labour and product
market policies and institutions. The determinants of public sector employment are
largely of a different nature. However, we control for the share of public employees in
the working-age population (ERG) to allow for the fact that the latter may crowd out
business sector employment.

2.2. Product Market Regulation

We use time-series data on product market policies that restrict competition to measure
market liberalisation in the OECD countries. To have the broadest possible coverage of
the main regulations affecting the business sector, the data concern both domestic
regulations in several non-manufacturing sectors and border barriers in both these
sectors and manufacturing ones, where restrictions to competition in the countries
covered in our sample largely come from barriers to foreign direct investment. For
domestic regulations (REG), we draw on Conway and Nicoletti (2006) who provide
indicators over the 1975–2003 period for the following non-manufacturing industries:
gas, electricity, post, telecommunications, air transport, rail transport and road
freight.10 We focus on two of the areas covered by their indicators that are most likely to
affect markups: legal barriers restricting access to markets and other barriers to entry
related to market or industry structure (e.g. market dominance and vertical integration
in network industries). We supplement this information on domestic regulations with
the indicator of FDI restrictions provided by Golub (2003) and Golub and Koyama
(2006). This indicator covers limitations on foreign ownership, restrictive screening
and notification procedures and operational restrictions for foreign affiliates in the
manufacturing sector and eight non-manufacturing industries (including energy,
transport, communication, banking, distributive trades, business services and banking)
over the 1980–2006 period. Indicators of both domestic and border barriers to com-
petition are based on detailed information on laws, rules, and market and industry
settings. In each period and area, country-industry observations are scored along a
cardinal scale from least to most restrictive and overall indicators of domestic and
border regulations are obtained by averaging across both areas and industries.11 The
resulting indicators suggest substantial cross-country differences in the average level of
regulation and a generalised trend towards deregulation that differs in timing and
intensity across countries. To account for anti-competitive regulations that broadly

10 Nicoletti and Scarpetta (2003) and Alesina et al. (2005) used an earlier version of these indicators to
estimate the effects of anti-competitive regulation on productivity and investment, respectively.

11 The aggregate indicator of domestic regulations is obtained by simple averaging, whereas the aggregate
indicator of FDI is an average of the indicators for the various industries weighted by a combination of
industry shares in trade and FDI flows (Golub, 2003).
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cover the entire business sector, in the empirical analysis we use a summary indicator,
REGfdi, obtained as the first principal component of REG and of the aggregate
indicator of FDI restrictions (both standardised). As the first principal component of
two standardised variables gives equal weight to each of them, it is proportional to their
arithmetic average. More details about construction of the indicator and trends and
patterns of regulation can be found in Conway and Nicoletti (2006) and the working
paper version of this article (Fiori et al., 2007).

It should be noted that, even though barriers to foreign investment in the manu-
facturing sector are covered, our measures of restrictive (border and behind-the-
border) product market policies are more detailed for non-manufacturing industries.
Unfortunately, little time-series information is currently available on domestic policy
restrictions affecting the manufacturing industries and, given our focus on political
economy linkages between different sets of policies, we have refrained from using
business surveys that are necessarily subjective and context-specific.12 This may not
necessarily be a serious empirical problem, however. In the OECD countries covered by
our regressions, the non-manufacturing industries account for a large and increasing
share of aggregate employment. Moreover, anti-competitive regulations are usually
concentrated in these sectors. Finally, deregulation in these sectors can have important
consequences for the structure of costs in manufacturing, given the input–output
linkages. The strong time-series variation in our measures of regulation provides a
source of identification for the effects of product market regulation on employment
that has often been lacking in previous studies.

2.3. Employment Protection Legislation and Unemployment Benefits

To gauge the effects of labour market policy and institutional settings on workers�
bargaining power, we focus on employment protection and the generosity of the
unemployment benefit system. The indicator of employment protection (EPL) covers
regulations affecting workers on both permanent and temporary contracts – notably
procedural inconveniences that employers face when trying to dismiss a worker; notice
and severance payments at different job tenures, prevailing standards of and penalties
for �unfair� dismissals as well as �objective� reasons under which temporary contracts can
be offered, the maximum number of successive renewals and the maximum cumulated
duration of the contract. This information was collected and coded for the late 1980s,
the late 1990s and 2003 by OECD (2004), which also provides details on sources and
methodologies. The EPL indicator used in the econometric analysis below is time
varying, with the shifts in regulations over the sample period identified on the basis of
information about the timing of major EPL reforms (concerning both temporary and
regular workers). To capture the generosity of the unemployment insurance system, we
use the gross replacement rate, BEN, which is an average of the fraction of previous
wages replaced by unemployment benefits over unemployment durations up to five
years for three family types and two earnings levels.

12 Detailed information on economy-wide regulations is provided by Wölfl et al. (2009) but only for the
1998, 2003 and 2007 periods. Griffith et al. (2007) have used information on the implementation of the
Single Market Programme, which however is available for only seven EU countries and over a relatively short
period of time.
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Employment protection and the benefit system can increase the power of the union
in the bargaining process. In particular, EPL tends to insulate incumbent workers from
labour market pressures and raise labour adjustment costs, thereby making it harder
for employers to adapt the workforce to the evolution of demand. The unemployment
benefit replacement rate affects the cost of being unemployed and, therefore, the
workers� fall back position. In particular, while, on the one hand, income support for
the unemployed can facilitate job search and improve job matching, on the other
hand, it raises the reservation wage and it is also likely to increase the bargaining power
of incumbent workers. These policies have often been seen as substitutes, with stronger
employment protection partially compensating for weak income support for job-seek-
ers and vice versa. For example, Buti et al. (1998) suggest that protecting jobs – through
EPL – may act as a substitute for protecting workers after the dismissal by supporting
their job search with unemployment insurance benefits. Under this hypothesis, coun-
tries might opt for either generous unemployment benefits with lax EPL or the
reverse.13 Indeed, across the OECD area – and in particular within Europe – there is a
negative relationship between the stringency of EPL and the generosity of BEN.
Empirically, the trade-off between these two policies has been recently documented by
Neugart (2007) and Boeri et al. (2006). Hence, one way to capture the overall labour
market protection/stringency is to consider the particular combination of the two
policies adopted by each country, summarising them into a single indicator. This is the
choice we adopt in some specifications where we combine EPL and BEN into a single
measure of labour market regulation, LMRP, by taking their first principal component.
Otherwise, we estimate the separate effects of the two policies, in which case one
emphasises the fact that they operate in a different manner.

2.4. Taxes on Labour Use

The tax wedge (WEDGE) is expressed as the ratio of total taxes and social security
contributions to total labour costs (wage plus employers� social security contributions)
based on revenue data from National Accounts. It includes, in addition to income
taxes and employer’s and employee’s social security contributions, and also indirect
taxes. This tax indicator captures the average tax burden on labour use but is likely to
be susceptible to endogeneity problems due, among other things, to the progressivity
of the tax system that may induce a spurious positive correlation between shocks to
employment and the tax wedge, even controlling for the output gap. To tackle at
least partially the endogeneity problem, we use its lagged value in the empirical
analysis.

2.5. Unions� Power and Bargaining Regimes

There are different indicators available to capture unions� power in the bargaining
process. First, union density, the proportion of workers who are members of the
unions, provides a prima facie indication of the strength of unions. However, in coun-
tries where there is an administrative extension of collective agreements (e.g. many

13 Boeri et al. (2003, 2006) document and formalise this policy interaction in a political economy context.
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Continental European countries), it is a poor proxy for bargaining power insofar as
even unions with low membership can exert a strong influence on wage settings
(OECD, 2004). The second indicator is the share of workers covered by wage agree-
ments (UNCOV), which is the variable we have included in our regressions. We think
this is a better choice than union density alone, which may be a partial proxy for the
bargaining power of the unions. For example, union density in France is 11%, the same
as in the US, but coverage is much higher (around 80%). In some regressions, we
account for both these dimensions of union power by constructing a variable that
combines union density and coverage, UDCO, via principal components analysis (again,
the resulting aggregate indicator is proportional to their arithmetic average).14

2.6. Other Control Variables

Throughout our regressions we control for the effect of cyclical fluctuations on the
employment rate through an output gap variable (GAP) that measures the gap between
actual and potential output (as a percentage of potential output). As explained below,
in some regressions, we also control for trends in multifactor productivity, which is
proxied by a standard index based on a Cobb–Douglas production function based on
OECD data on business employment and capital stocks. Multifactor productivity trends
are obtained by means of a Hodrick–Prescott filter.

3. Econometric Strategy

The model described in Section 1 highlighted three main channels linking policies
to employment. First, product and labour market regulations, by curbing competi-
tion among firms and strengthening workers� bargaining power have a negative
effect on equilibrium employment. Second, reforms in these markets are economic
substitutes, in the sense that product market deregulation has a larger effect on
employment when the labour market is highly regulated. Third, if product market
competition influences workers� bargaining power (through its effects on labour
market policies or institutions), regulations in the two markets can be seen as
political complements, as product market deregulation can lead to labour market
deregulation. In this Section, we lay out our econometric strategy for exploring
these channels.

To relate our results to the previous literature in this area better, we proceed in
stages. First, we estimate the employment effects of product and labour market inter-
actions under the usual assumption that product and labour market policies are
exogenously and independently set. We then explore the determinants of product and
labour market regulations and tackle the potentially important issue of their endoge-
neity in the employment equation, using a control function approach. While important
for ensuring the validity of the empirical results, endogeneity issues are generally not

14 In the working paper version of this article (Fiori et al., 2007), we also consider variables that capture the
degree of corporatism in the wage bargaining regime as in Griffith et al. (2007) and consistent with an
extensive literature (Nickell et al., 2005). However, they are never significant at conventional levels and,
therefore, we omit them from the specifications presented in this article. Note that, since we include country-
specific effects, the corporatism variables are only identified by their time variation.
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dealt with in the empirical literature on the impact of product an labour market
deregulation – and their interactions – on employment.15

Most of the previous empirical work on the interaction between product and la-
bour market regulation has typically relied on static model specifications for
employment (unemployment). In principle, static regressions may be thought to
capture a cointegrating relationship between the employment (unemployment) rate
and the explanatory variables. However, this interpretation is questionable in our
context. For instance, using the Levin et al. (2002) test for unit roots in panels, we
can reject the unit root hypothesis for the business employment rate at the 5% level.
Moreover, many of the variables representing product and labour market regulation
are unlikely to be well described by unit roots. These variables often display regime
changes and could be erroneously interpreted as unit root processes. Instead, we use
a dynamic specification that includes lagged employment, since it is likely that the
short-run and long-run effects of regulation differ. Therefore, our estimates are based
on the following autoregressive model for the business (non-agricultural) employ-
ment rate in a panel of OECD countries (indexed by i) over the periods 1980–2002
(indexed by t):

ERBi;t ¼ aERBi;t�1 þ bREGfdii;t þ c 0LMRi;t þ d 0REGfdii;tLMRi;t

þ h 0ERBi;t�1LMRi;t þ / 0Zi;t þ DCi þ DT t þ wiTrendi;t þ �i;t ;

�i;t ¼ qi�i;t�1 þ ni;t ;

ð7Þ

where REGfdii,t denotes our measure of product market regulation, LMRi,t is a
(column) vector of various measures of labour market regulations or institutions and
Zi,t is a set of control variables. The focus of the article is to assess the sign and
significance of the coefficients of the interactions between product and labour market
regulations or institutions, contained in the (row) vector d

0
. Note that we also allow the

degree of persistence to depend upon labour market regulation to capture the idea
that more rigidly regulated labour markets may lead to greater persistence in
employment.

As already mentioned, in our basic specification, product market regulation covers
both domestic restrictions to competition and restrictions on foreign direct investment
in a large number of business sectors.16 We measure labour market regulation and
policy by employment protection, EPL, and the unemployment benefits replacement
rate, BEN, which in some specifications we also aggregate into their first principal
component (denoted by LMRP in the Tables).17 To account for labour market insti-
tutions, we either use the principal component of union density and union bargaining
coverage, UDCO, or just the latter, UNCOV, because as explained above union density is
per se not a good proxy for bargaining power.

15 The endogeneity of unionisation in unemployment equations has been addressed in Checchi and
Nunziata (2006).

16 Results obtained using other measures of regulation (that focus more narrowly on barriers to entry,
vertical integration and public ownership in electricity, transport and communication) are very similar and
are not reported here, see Fiori et al., (2007) for further details.

17 With a balanced budget, the effect of benefits on the fall back position should be captured by the tax
rate. In reality, however, government budgets are often not balanced and the generosity of the unemploy-
ment benefit system may affect the bargaining power of insiders directly.

F90 [ F E B R U A R YT H E E C O N O M I C J O U R N A L

� 2012 The Author(s). The Economic Journal � 2012 Royal Economic Society.



In all regressions, we control for business cycle fluctuations captured by the deviation
of actual output from potential output, GAP. We also include taxation on labour
income, WEDGE, captured by the tax wedge described above, which is based on tax
revenue data. We also include in the regression public employment and control for its
likely endogeneity by using a lagged moving average of it at t � 1 and t � 2, ERGM.
Public employment may crowd out business employment to the extent that it improves
the fall back position for the union. A negative effect on private employment may also
reflect the fact that public employment produces services that are close substitute for
private activities. However, public employment may also increase the productivity of
private employment, with favourable consequences for the latter.

The model is estimated by feasible GLS, allowing for the variance to differ across
countries and for an AR(1) structure in the error term with country-specific autocor-
relation coefficients, qi.

18 Test results reject the equality of variance at the 1% level
across countries and the absence of serial correlation in all specifications. All em-
ployment regressions include country dummies, DCi, year dummies, DTt and country-
specific time trends Trendi,t.

19 As in Nickell et al. (2005), the inclusion of these latter
variables is to ensure that the estimated coefficients on the policy and institution
variables are not distorted by omitted trended variables in each country or common
shocks. In particular, the country-specific trends capture country-level, low frequency
movements in the structure of the labour force, such as changes in participation or
demographics. Moreover, they may capture, potentially non-neutral, technological
progress, since the industrial composition varies across countries and the rate of
technological progress is likely to be industry specific. Finally, these trends also capture
any non-neutrality due to the failure of wages to promptly adjust to productivity
changes (e.g. due to adjustment costs, information asymmetries or adaptive expecta-
tions). From a statistical point of view, absence of country-specific trends is always
rejected at very high levels of significance. For this reason, in the empirical analysis of
the next Section, we present regressions with country-specific trends. We also present
some specifications in which we replace the country-specific time trends with an H–P
filtered measure of multifactor productivity and allow its coefficient to be country
specific.

To account for political economy linkages between product market and labour
market policies and institutions, we first run Granger causality tests, controlling for
other potential political economy determinants of changes in policies and institutions
in the two markets. We then use the results of these first-stage regressions to deal with
the potential endogeneity of our policy and institutional variables to labour market
outcomes. More specifically, if the error term in the employment equation is uncor-
related with those in the equations generating the policy variables, then there are
no endogeneity problems coming from this source. However, if the correlation is

18 Note that the serially correlated nature of the residuals does not generate problems with the inclusion of
the lagged dependent variable, since the model is transformed into a more complex dynamic equation with a
white noise error term and common factor restrictions due to the original AR(1) error structure. We iterate
until convergence.

19 We also consider two additional country dummies for Germany post-reunification (1991–2002) and for
Finland after the collapse of the Soviet Union (1991–2002). The main conclusions, however, do not hinge on
the inclusion of these dummies.
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non-zero, then the estimates of the employment effects of product and labour market
policies and of labour market institutions obtained by GLS are, in principle, incon-
sistent. A test of endogeneity can be obtained using the control function approach of
Rivers and Vuong (1988) and it is implemented by introducing the estimated errors
from the first stage equations in the employment equation. The test of joint signi-
ficance of the terms containing the errors is a test of endogeneity. Moreover, in the
presence of endogeneity, the estimated coefficients on the variables of interest
obtained by adding the first stage errors are consistent, although their standard errors
are incorrect due to the generated regressor problem. We address this issue as well and
implement the necessary correction based on Murphy and Topel (1985).

4. Empirical Evidence on Policy Interactions

4.1. Exogenous Policies

Estimation results obtained by using Feasible GLS under the hypothesis of policy
exogeneity are reported in Table 1. We show estimates using both our summary
measure of labour market policies (LMRP) and its separate components (EPL and
BEN). The first four columns present the results of specifications with country-specific
time trends, while the last two present specifications in which these are replaced by
trend multifactor productivity (with a country-specific coefficient) as a robustness test.

The direct effect of product market regulation on employment is always negative
and significant at the 1% level. This echoes previous results by Boeri et al. (2000),
Nicoletti and Scarpetta (2005), Messina (2006), Bassanini and Duval (2006) and
Griffith et al. (2007). Thus, high levels of regulation are associated, on average, with
lower employment rates. Moreover, there is evidence of strong negative effects of some
labour market policies on employment. It is also worth noting that the lagged
employment variable is always highly significant, with a coefficient of around 0.5–0.6,
pointing to a strong persistence of employment over time. Consistent with earlier
results (Scarpetta, 1996; Nickell et al., 2005), the persistence significantly increases with
the stringency of labour market regulation. Finally, the output gap is a very important
explanatory variable in all specifications, pointing to strong cyclical effects on
employment.

Given the focus of this article, the most relevant result is that the coefficient of the
interaction between our proxy for product market regulation REGfdi and labour
market policies, LMRP, is negative and statistically significant in all specifications. This
provides prima facie evidence that, consistent with the channels highlighted in our
model, deregulating the product market is more effective at the margin when the
labour market is overall more regulated. In this sense, product and labour market
deregulation can be seen as economic substitutes, which implies that in situations
where labour market regulation is stringent and difficult to reform politically, dere-
gulating the product market may be the best way to promote higher employment at the
margin.20

20 Note that the result on the sign and significance of the interaction term is robust to using the
employment rate for prime age men and women (25–54) as the dependent variable (Fiori et al., 2007).

F92 [ F E B R U A R YT H E E C O N O M I C J O U R N A L

� 2012 The Author(s). The Economic Journal � 2012 Royal Economic Society.



As already mentioned, EPL and BEN could be considered as alternative ways of
protecting workers against dismissal. Given this trade-off, it is useful to consider them
jointly in regression analysis, as we do when we use LMRP as a summary measure of
labour market regulation. However, to explore this issue further, in Table 1, we also
allow BEN and EPL to enter as independent regressors in the employment equation
and include separate interactions between each one of them and both the lagged
dependent variable and product market regulation. As expected, higher EPL increases

Table 1

Employment Rate (ERB) and the Interactions Between Product and Labour Market Policies
and Institutions

(1) (2) (3) (4) (5) (6)

ERB ERB ERB ERB ERB ERB

REGfdi �0.331*** �0.301*** �0.344*** �0.314*** �0.379*** �0.382***
(3.203) (2.845) (3.298) (2.861) (3.663) (3.347)

LMRP �3.000*** �3.076*** �3.159***
(4.658) (4.758) (4.941)

UDCO �1.455*** �1.461*** �1.533***
(4.576) (4.643) (4.896)

REGfdi � LMRP �0.219** �0.241*** �0.204**
(2.477) (2.632) (2.295)

REGfdi � UDCO 0.010 0.001
(0.136) (0.013)

EPL �2.552*** �2.571*** �3.052***
(4.098) (3.939) (4.735)

BEN �0.013 �0.016 �0.013
(0.228) (0.283) (0.241)

UNCOV �0.050** �0.051** �0.059***
(2.354) (2.412) (2.786)

REGfdi � EPL 0.120 0.107 0.051
(1.202) (0.946) (0.515)

REGfdi � BEN �0.010* �0.010* �0.008
(1.856) (1.865) (1.551)

REGfdi � UNCOV 0.001 0.001
(0.120) (0.269)

ERB (�1) 0.628*** 0.498*** 0.626*** 0.496*** 0.633*** 0.485***
(32.642) (9.954) (31.643) (9.741) (32.151) (9.836)

ERB (�1) � LMRP 0.074*** 0.075*** 0.077***
(5.478) (5.614) (5.777)

ERB (�1) � EPL 0.064*** 0.064*** 0.072***
(5.017) (4.917) (5.554)

WEDGE (�1) �0.052*** �0.047** �0.055*** �0.047** �0.048** �0.043**
(2.700) (2.370) (2.813) (2.367) (2.433) (2.137)

EGRM �0.088 �0.235*** �0.084 �0.230*** �0.106 �0.253***
(1.078) (3.076) (0.995) (2.849) (1.195) (2.976)

GAP 0.308*** 0.305*** 0.309*** 0.306*** 0.306*** 0.300***
(22.026) (21.511) (22.075) (21.442) (21.944) (21.216)

No. obs. 440 440 440 440 440 440

Notes. *p < 0.10, **p < 0.05, ***p < 0.01, where p is the marginal probability level; t-statistics in parentheses.
Estimation method: feasible GLS with heteroscedasticity and AR(1) errors with country-specific rho.
All the equations include country-specific constants, year-effects and country-specific time trends (columns
1–4) or proxies using HP-filtered productivity trend (columns 5–6). Sample period is 1980–2002.
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the persistence of the employment rate.21 EPL also has a negative and significant effect
on the employment rate. The coefficient of BEN is not significant. The interaction
between REG and EPL is not significant while the one with BEN is negative and
significant, although in these regressions in which policy endogeneity is not accounted
for the interaction loses statistical significance when we replace country-specific time
trends with the trend productivity. We will show below that the interaction remains
significant once controls for endogeneity are introduced.

The general message that product and labour market regulations are substitutes,
therefore, remains, although it appears that the negative interaction between the various
measures of product market regulation and LMRP is mostly driven by the interaction
with our measure of the unemployment benefit replacement rate. A possible explana-
tion is that the generosity of unemployment benefits not only increases the workers�
reservation wage but, by doing that, it also increases their bargaining power.

Turning to institutions, the impact of our summary measure of union strength,
UDCO, on the employment rate is consistently negative and significant across specifi-
cations. As a robustness test, we also consider only its component capturing the cov-
erage of collective agreements UNCOV (as explained above, considering only union
density is undesirable because this indicator is not a reliable measure of bargaining
power). The results confirm the negative and statistically significant effect on
employment. Perhaps surprisingly, however, when we consider the additional interac-
tion between REGfdi and either UDCO or UNCOV we do not find any significant effect,
and these results do not change even if we exclude the interaction between product
and labour market policies.22

There is also strong evidence in the data of a negative effect of the tax wedge on
labour use on employment.23 The theoretical model discussed earlier in this article also
suggests that there should be interactions between the tax wedge and measures of
market and bargaining power. However, the estimated interactions of our measure of
the tax wedge and REGfdi and LMRP were found to be individually or jointly insig-
nificant, and therefore were omitted from Table 1. Thus, the data do not support this
particular channel of interaction highlighted in the model.

It should be stressed that if the country-specific time trends are omitted a number of
results change. While the estimated coefficients of REGfdi and LMRP remain negatively
signed, the former loses significance. Moreover, the coefficient of the interaction
between product and labour market regulation becomes positive, albeit not always
significant. Therefore, the omission of country-specific trends blurs the substitutability
between product market regulation and labour market settings. As already discussed,
this is in line with prior reasoning which points to potentially serious mis-specification

21 We have also interacted the lagged dependent variable with BEN but the interaction is always insignif-
icant, and therefore it has been set equal to zero.

22 Griffith et al. (2007) find that (in the context of a static model with country and year-effects but no
country-specific trends) a decrease in profitability caused by product market deregulation has a more
favourable effect on unemployment when union density or collective bargaining coverage is high. Profits are
instrumented with measures of product market regulation.

23 Nickell et al. (2005) find evidence of a positive effect of the tax wedge on unemployment in the context
of a dynamic model. Elmeskov et al. (1998) found that the tax wedge (drawn from a stylised tax model) has a
positive effect on unemployment in countries with intermediate bargaining regimes, where wage negotiations
do not allow higher taxes to be passed through to lower take home wages.
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in the absence of trends. Such trends account for low frequency movements in
employment rates that are driven by a variety of factors that may be themselves influ-
enced by complementarities in product and labour market deregulation (e.g. pro-
ductivity enhancements). For more details, see Fiori et al. (2007).

4.2. Political Economy Considerations

The results presented so far are based on the assumption that product and labour
market policies are exogenous and set independently from one another but, as dis-
cussed above, there are good political economy reasons to believe that they are inter-
related. The arguments in Section 1.2, based on BG, suggest that product market
deregulation may lead to labour market deregulation and, as already mentioned, this
linkage has been explored in a few other theoretical settings. In this Section, we
explore this issue and the related issue of the potential endogeneity of product and
labour market regulation (and of other variables) in the employment equation.

In Table 2, we present (extended) Granger causality tests of product and labour
market regulation. We report results for both our summary measures of labour market
policies and union bargaining power and for their separate components. That is, we
investigate whether our measure of product market regulation Granger causes labour
market policies (LMRP or alternatively its components) and union strength (UDCO or
UNCOV) and vice versa, after controlling for additional macroeconomic and political
economy variables.

More specifically, we regress each of these policy and institutional variables on their
own three lags and three lags of REGfdi and we do a parallel exercise for the measure of
product market regulation. As in Hoj et al. (2006) and Alesina et al. (2008), we control
for a number of potential political economy influences on the reform process. Given
that reforms are sometimes set in motion by economic crises, we include as controls the
first and the second lag of a dummy that takes value 1 if the output gap drops by more
than 4% (BIGCRISIS). We also take into account other political economy variables: the
political orientation of the government (left or right of centre), captured by the
dummy variable LEFT that equals one if the government is left-of-centre; and the length
of time the government has been in power, OGOV. All the equations are estimated
again by feasible GLS, allowing for a different error variance in each country. All
specifications include country dummies and year dummies. We test whether the
coefficients of the first three lags of the included variables are jointly significant and
also if their sum is different from zero.

Consistent with earlier analyses (Hoj et al., 2006; Duval and Elmeskov, 2005), political
economy variables help to explain both product and labour market regulation. Nota-
bly, crises have strong effects on product market regulation, which tend to be libera-
lised after severe downturns. At the same time, mature governments are more likely to
implement product market reforms and, not surprisingly, left-of-centre governments
are more willing to tighten regulations in labour markets.

More importantly, the results suggest that REGfdi Granger-causes LMRP and BEN
(the marginal significance levels of the tests are reported under �JOINT� in Table 2,
whereas �SUM� refers to the test of the hypothesis that the sum of the coefficients equals
zero). The converse is not true. The sum of the coefficients on the three lags of REGfdi
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is positive and significant, which means that domestic deregulation of the product
market leads to lower regulation in the labour market via lesser generosity of unem-
ployment benefits and an implicit lower reservation wage for workers in the long run.
However, there is no similar evidence for EPL, perhaps due to the more limited vari-
ability of this policy variable over the sample period.

An implication of this result is that in assessing the effect of product market
deregulation one should consider also its indirect effects through subsequent changes
in some labour market policies. Another implication is that sequencing reforms to deal
first with product markets could make it easier to overcome political opposition to
labour market reform later on. In this sense, reforms in product and labour markets
are political complements.24

In contrast, no firm conclusion can be reached from our data concerning the influ-
ence of REGfdi on bargaining institutions. There is no evidence that product market
reforms have affected UDCO or UNCOV.25 Conversely, and somewhat unsurprisingly,
labour market institutions seem to have a bearing for labour market policies, with
UDCO Granger-causing LMRP, especially via the effect of UNCOV on EPL, although
the sign of the long-run effect (negative) is puzzling. There is also some weak evidence
that strong bargaining power (as proxied by UDCO) could lead to stricter product
market regulation (at 6% level of significance based on the sum of coefficients test).

4.3. Controlling for Endogeneity Issues in the Employment Equation

If the error terms in the equations generating policies and institutions are correlated
with those in the employment equation, we need to address the potential endogeneity
of policies and institutions in the latter equation. Table 3 reproduces the specifications
of the employment equation in Table 1 but controls for the endogeneity of LMRP, EPL,
BEN, REGfdi, UDCO and UNCOV using a control function approach (Rivers and Vuong,
1988). In addition, we allow for the endogeneity of the GAP which we model as an
AR(2) process, while the lagged value of WEDGE is used in the regression and EGRM is
the average of public employment at year t � 1 and t � 2. At the bottom of each
column, we report the endogeneity test. The test is implemented by introducing the
estimated innovations from the first stage equations for the policy and institutional
variables (Table 2) and interactions of these innovations with other variables (due to
the presence of interaction effects) in the employment equation.26 We also add the
residuals of the AR(2) model for the GAP variable. The test of joint significance of the
terms containing the errors is a test of endogeneity of LMRP, EPL, BEN, REGfdi, UDCO,
UNCOV and GAP. Moreover, in the presence of endogeneity, the estimated coefficients

24 Hoj et al. (2006) and Checchi and Nunziata (2006) also find an empirical link between policies (or
institutions) in the two markets.

25 However, there is empirical evidence from studies using different proxies for institutions that trade
liberalisation and market-oriented reforms in the product markets have reduced workers� bargaining power.
Initial findings by Abowd and Lemieux (1993) for Canada were followed by evidence by Dumont et al. (2006)
and Boulhol et al. (2006) for European countries and by Dreher and Gaston (2007) for OECD countries.

26 More specifically, depending upon the specification, we add to the employment equation the estimated
innovation in REGfdi, LMRP, EPL, BEN, UDCO and UNCOV (denoted respectively by uR, uL, uE,uB, uU, uC) as
well as the appropriate interactions. For instance in the specification of column 1 of Table 3 uR, uL and the
following interactions are included: uL � uR, uR � LMRP, uL � REGfdi, uL � ERB(�1). See also Lewbel
(2005) to whom we are indebted for very useful discussions and suggestions on this issue.

F98 [ F E B R U A R YT H E E C O N O M I C J O U R N A L

� 2012 The Author(s). The Economic Journal � 2012 Royal Economic Society.



on the variables of interest obtained by adding the first stage errors (and the appro-
priate interaction) are consistent, although their standard errors are incorrect due to
the generated regressor problem. We report estimates with corrected standard errors,
using an extension of the formulas in Murphy and Topel (1985). The tests indicate that
we can always reject the absence of endogeneity problems at the 1% level, suggesting
that the GLS estimates of Table 1 are likely to be inconsistent.

Table 3

Testing and Correcting for Endogeneity in the Employment Rate (ERB) Equation

(1) (2) (3) (4) (5) (6)

ERB ERB ERB ERB ERB ERB

REGfdi �0.289** �0.191* �0.255** �0.146 �0.237** �0.124
(2.473) (1.655) (2.213) (1.190) (2.043) (0.951)

LMRP �2.271*** �2.227*** �2.699***
(2.862) (2.828) (3.501)

UDCO �1.179*** �0.873** �1.008***
(3.350) (2.437) (2.858)

REGfdi � LMRP �0.274*** �0.204* �0.194*
(2.692) (1.889) (1.890)

REGfdi � UDCO �0.134** �0.161**
(1.982) (2.231)

EPL �2.903*** �2.764*** �3.250***
(4.194) (3.821) (4.679)

BEN 0.010 0.059 0.011
(0.696) (1.043) (0.765)

UNCOV �0.036 �0.029 �0.037*
(1.631) (1.329) (1.701)

REGfdi � EPL 0.034 0.059 0.030
(0.315) (0.499) (0.296)

REGfdi � BEN �0.012** �0.010* �0.011**
(2.012) (1.716) (2.043)

REGfdi � UNCOV �0.002 �0.003
(0.307) (0.439)

ERB(�1) 0.570*** 0.497*** 0.580*** 0.536*** 0.583*** 0.475***
(27.163) (13.088) (27.979) (9.403) (27.795) (12.502)

ERB(�1) � LMRP 0.050*** 0.051*** 0.062***
(3.050) (3.204) (3.905)

ERB(�1) � EPL 0.060*** 0.058*** 0.067***
(4.162) (3.975) (4.687)

WEDGE(�1) �0.029 �0.037* �0.040** �0.038** �0.038* �0.031
(1.450) (1.887) (1.994) (1.983) (1.847) (1.591)

EGRM �0.092 �0.300*** �0.177** �0.294*** �0.150* �0.278***
(1.124) (3.829) (2.297) (3.738) (1.856) (3.470)

GAP 0.353*** 0.341*** 0.347*** 0.341*** 0.342*** 0.336***
(20.875) (20.446) (21.044) (20.296) (20.540) (20.271)

No. obs. 380 380 380 380 380 380
Endogeneity
test

0.000 0.001 0.000 0.003 0.000 0.001

Notes. *p < 0.10,**p < 0.05,***p < 0.01, where p is the marginal probability level; t-statistics in parentheses.
Estimation obtained with Control Function Approach. Standard errors have been corrected using Murphy
and Topel (1985) correction. Endogeneity test: p-values reported. Variables treated as endogenous: LMRP,
REGfdi, UDCO, EPL, BEN, UNCOV and GAP. The errors are heteroscedastic and follow an AR(1) structure with
country-specific rho. All the equations include country-specific constants, year-effects and country-specific
time trends (columns 1–4) or proxies using HP-filtered productivity trend (columns 5–6).
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The instrumental variable estimates presented in Table 3, which correct for these
potential biases, tend to reinforce the qualitative conclusions we have reached in
Table 1. In particular, the coefficient on the main effect of labour market regulation
remains negative and significant, although its magnitude is smaller for LMRP and
slightly larger for EPL compared with those obtained under the hypothesis of
exogenous policies. The main effect of REGfdi remains negative and significant in all
but two specifications, although the absolute value of the coefficient is somewhat
smaller. Most importantly, the coefficients of the interaction terms with LMRP
remain negative and statistically significant and their magnitudes are similar to those
obtained before. Interestingly, the coefficient of the interaction between REGfdi and
BEN is now more precisely estimated and it is statistically significant at the 5% level in
two cases and at the 10% level in one case. Considering the coefficients of the main
and interaction effects together and remembering that the variables are defined in
deviation from the mean, REGfdi has a negative and significant effect on employment
starting from around the 45th percentile of BEN and the 42nd percentile of LMR
(using the specifications in columns 2 and 1, respectively). The cutoff percentiles for
significance were instead the 28th and 37th percentiles with exogenous policies. In
other terms, the labour market must be sufficiently rigid in order for product market
deregulation to have a significant positive effect on employment. The interaction
between REGfdi and union power (UDCO) is now negative and statistically significant,
while that was not the case in Table 1. Note that the coefficients of the lagged
dependent variables tend now to be somewhat smaller, which, ceteris paribus, tends to
reduce the long-run effects of any shock. All in all, controlling for endogeneity allows
us to obtain consistent results that confirm, if not reinforce, the statistical signifi-
cance of the coefficients of the interactions between product and labour market
regulation.

5. Economic Significance of Product–Labour Market Interactions

The difference in the estimated effect of product market deregulation in countries
where labour market policies are tight or loose is sizeable. This Section looks at the
economic significance of these effects using the two main sets of estimates obtained
above, that is, under the hypothesis of exogenous policies and allowing for policy
interlinkages and controlling for endogeneity in the regression analysis.

Beginning with the results in Table 1, column 1, consider, for example, a product
market deregulation that, ceteris paribus, moves a country from the third quartile of
REGfdi to the first quartile. When labour market regulation is low and equal to the first
quartile of LMRP, the estimated increase in the employment rate is not statistically
significant at the 5% level and equals only 0.28% on impact and 0.64% in the long run.
When labour market regulation is high and equal to the third quartile of LMRP, the
positive effect of deregulation on employment is quite substantial – 1.07% on impact
and 3.52% in the long run – and significant at the 1% level. Another way to highlight
the different effect of product market deregulation in different labour market settings
is to consider that one standard deviation decrease in REGfdi generates a long-run gain
in the employment rate of 1.10% in France (a high LMRP country) and of only 0.6% in
Ireland (a low LMRP country).
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When we allow for endogeneity in the estimation of the employment equation, but
still treat the policies as set independently from each other, we still obtain econom-
ically significant differences in the effect of regulation depending upon the degree
of rigidity in the labour market; the long-run responses are somewhat more weak
because the coefficient of the lagged dependent variable is now smaller. For instance,
when labour market regulation is low, the estimated increase in the employment rate
equals 0.2% in the long run (using the results in column 1 of Table 3). When labour
market regulation is high, the effect of deregulation on employment is 2.83% in the
long run.

Allowing for the response of labour market regulation to product market regulation,
the estimated impact of product market deregulation on employment is much larger.
For instance, when we control for endogeneity, the results in column 1 of Tables 2 and
3 suggest that a product market deregulation which moves a country from the third
quartile of REGfdi to the first quartile would lead to a long-run increase in the
employment rate of 1.89%, under the assumption that labour market regulation is low
and equal to the first quartile of LMRP. When labour market regulation is high and
equal to the third quartile of LMRP, the employment gain following product market
deregulation is now 5.4%. These results stress the importance of accounting for the
indirect effects of product market reforms on employment via the impact of these
reforms on labour market policy and institutions. Deregulating product markets could
imply a �double dividend� in terms of employment gains in the long run.

6. Conclusions

In this article, we analyse the effects of product market deregulation and its interactions
with labour market policy settings on employment outcomes. To illustrate the channels
explored in the empirical analysis, we present a stylised theoretical model that includes
a full specification of the fall back position of the unions and allows for union bar-
gaining power to be endogenous. This provides a suitable framework for pointing to
the full set of possible interactions between product and labour market reforms,
including those working through political economy linkages that were not addressed by
the previous empirical literature. For the empirical analysis, we use a dynamic
specification of the employment rate equation, which controls for fixed effects and
country-specific trends and addresses explicitly both political economy linkages
between policies and their endogeneity in the employment equation.

The results suggest a sizeable employment effect of product market reforms aimed
at strengthening competition in OECD countries. These results complement those
concerning the impact of these reforms on productivity. Moreover, our empirical
analysis suggests that product and labour market deregulation can be classified as
economic substitutes as regards to their effects on employment: gains from reducing
barriers to entry in product markets are larger when labour market policies are tight.
This is an important conclusion from a policy perspective since it implies that in
situations where labour market regulation is overly restrictive but where introducing
more flexibility is difficult politically, deregulating the product market may be an
attractive option because it has a more favourable effect on employment at the
margin.
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Another important result is that employment gains from deregulation are under-
estimated if the political economy linkages between product and labour market policies
are ignored. Using different proxies of labour market policies and institutions
(covering on the one hand employment protection and the generosity of unemploy-
ment benefits and on the other union density and coverage, respectively), we find that
product market deregulation can, over time, lead to labour market reforms that
enhance the overall employment effect. From a political economy perspective, there-
fore, there is some evidence that product market deregulation can be considered as
complementary to labour market reforms. An implication of this result is that when
assessing the effect of product market deregulation, one should also consider its
indirect effects through subsequent changes in labour market policies or institutions.
In other words, deregulating product markets would imply a �double dividend� in terms
of employment gains in the long run. In any case, the feedbacks between labour market
policies and institutions and product market regulation deserve further discussion and
investigation.
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Additional Supporting information may be found in the online version of this article:

Appendix S1. Derivatives.
Appendix S2. Data sources and definitions.
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