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Market imperfections, skills and
total factor productivity: Firm-level evidence on
Belgium and the Netherlands*

Sabien DOBBELAERE' Mark VANCAUTEREN?

Abstract

This paper revisits the relationship between competition and total factor productivity by analyzing
how the type and the degree of product and labor market imperfections affect different moments of
total factor productivity distributions. Following the methodology developed in Dobbelaere and Mairesse
(2013), we use an unbalanced panel of 5,285 firms over the period 2003-2011 in Belgium and 9,653
firms over the period 1999-2008 in the Netherlands to first classify 30 comparable manufacturing and
service industries in 6 distinct regimes that differ in the type of competition prevailing in product and
labor markets. In both countries, the dominant regime is one of imperfect competition in the product
market and efficient bargaining in the labor market. We find important cross-country differences in the
composition of industries making up the regimes and cross-country variation in the levels of product and
labor market imperfection parameters within the dominant regime. We then provide clear descriptive
evidence of total factor productivity distributional characteristics varying by the type of competition
predominating in product and labor markets and to some extent by the degree of product and labor
market imperfections. In both countries, average total factor productivity growth rates are found to be
higher in high-skilled enterprises in all regimes, except for the regime characterized by perfect competition

in both markets.

JEL classification : C23, D24, J50, L13.
Keywords : Rent sharing, monopsony, price-cost mark-ups, human capital, total factor productivity,

panel data.

1 Introduction

The two landmarks of institutional reforms over the past twenty years —the Single Market Program and

the Lisbon Strategy— were based on the premise that costs, prices and mark-ups would fall and that more
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competition would foster productivity (Cecchini et al., 1988). Over the past decade, there has been a growing
interest in the role of institutions in explaining different patterns of economic phenomena in general and

L As there are several theoretical routes

productivity growth in particular across countries and industries.
through which institutions affect productivity, guidance ultimately must come from the data. Yet, empirical
studies are scarce, mainly focus on an aggregate cross-country or at most a cross-industry analysis and provide
inconclusive findings. By affecting the degree of competition in product and labor markets and/or affecting
the allocation of resources, policy institutions might greatly influence the productivity of an economic entity.
This paper aims at examining the joint effect of market imperfections in the output and the labor market on

firms’ total factor productivity (T'FP) growth.

More specifically, combining firm, industry and country-level perspectives for two small EU countries, we
first identify and quantify two factors that are believed to be empirically important sources of misallocation.
In particular, we first determine the type and the degree of competition in product and labor markets in
manufacturing and service industries using firm-level data in Belgium and the Netherlands. Do we observe
large cross-country variation in the wedges distorting the allocation of resources and in the prevalence of
regimes characterizing the type of competition prevailing in product and labor markets? Are the revealed
regimes compatible with institutional differences in terms of regulatory policies and the industrial relations
system in the two countries under consideration? Do we uncover important cross-country differences in
the composition of industries making up the regimes or do manufacturing and service industries in both
countries belong to the same regime? Is there considerable heterogeneity in terms of allocative efficiency across
industries within regimes, i.e. do we observe large heterogeneity in the degree of industry-specific product
and labor market imperfections within regimes? These are the main questions that we address in the first
part. In a subsequent, more descriptive part, we exploit variation in the prevalence of regimes in each country
to reconsider the potential relationship between the type and the degree of our two sources of misallocation
—being product and labor market imperfections— on the one hand and firm-level TF P growth on the other
hand. Does our analysis reveal any pattern in the moments of regime-specific TFP distributions? Which role
do skill heterogeneity and the compositional variation within regimes play in shaping T'F P distributions? Do
we discern a link between the degree of market imperfections and TFP distributional characteristics? These

are the pertinent questions that we investigate in the second part.

From a policy perspective, our study contributes to an understanding of the institutional context of T'F' P
growth. While several studies have examined the role of regulatory practices across EU countries, no attempt
has been made so far to assess the intention of the Single Market Program and the Lisbon Strategy within a
microeconometric framework. By consistently analyzing the indirect impact of these major reforms on T'F' P
growth through product and labor market imperfections in two EU countries, our purpose is to investigate
whether increasing flexibility is conducive to TF P growth. Within Europe 2020 —the successor of the Lisbon
strategy— European leaders have earmarked human capital as a key priority for action and investment.? By
paying special attention to the role of a firm’s skill type in affecting the potential competition-productivity

IRecent studies on this overarching theme, investigating the impact of policies and practices affecting the regulation of pro-
duct, labor and capital markets and intellectual property rights systems on productivity growth, include Buchele and Christiansen
(1999), Scarpetta and Tressel (2004), Storm and Naastepad (2007) and Bas and Causa (2013).

2Indeed, Europe 2020 has set ambitious objectives on education, innovation, employment, social inclusion and climate/energy
to be reached by 2020. One main target is that at least 40% of 30-34 year olds should have a tertiary degree by 2020.



relationship at the firm level, we examine a novel indirect channel through which human capital might
influence firm-level TF P growth.

In the first part of this paper, we rely on two extensions of a microeconomic version of Hall’s (1988) framework
for estimating price-cost margins that take into account two polar extremes of types of imperfections in the
labor market. Instead of imposing a particular labor market setting on the data —a common practice in empir-
ical studies estimating labor market imperfections— we follow the methodology developed in Dobbelaere and
Mairesse (2013) and use econometric production functions as a tool for testing the competitiveness of product
and labor markets and evaluating their degree of imperfection. We distinguish six regimes of competitiveness
corresponding to two product market settings (perfect competition (PC) and imperfect competition (IC'))
and three labor market settings (perfect competition or right-to-manage bargaining (PR), efficient bargain-
ing (EB) and monopsony (MO)). Consistent with our modified production function framework, we measure
TFP as the residual of a system generalized method of moments estimation of industry-specific standard
Cobb-Douglas production functions in the second part and evaluate how T F P distributional characteristics

vary across countries and regimes, taking into account skill heterogeneity.

Our empirical analysis is based on two unbalanced panels of manufacturing and service firms: 5,285 firms
over the period 2003-2011 in Belgium and 9,653 firms over the period 1999-2008 in the Netherlands. The
Belgian-Dutch comparison is motivated by differences in institutions, industrial relations and productiv-
ity performance between the two countries, making our comparative study particularly interesting and the
availability of highly comparable microdata sets, allowing us to conduct a reliable comparative study.

From a methodological perspective, our study implements a classification procedure which is based on the one
developed in Dobbelaere and Mairesse (2013). Our analysis is to some extent related to Petrin and Sivadasan
(2013) and —given the selection of countries— to Dobbelaere (2004), Benavente et al. (2009), Amoroso et
al. (2013) and Dobbelaere et al. (2014). These studies are also based on the gap methodology which essentially
starts from the observation that any factors that create misallocation can be thought of as generating wedges
in the first-order conditions of firm optimization problems. Using a sample of manufacturing plants in Chile,
Petrin and Sivadasan (2013) estimate the gaps between an input’s marginal product and its cost to infer
the value of lost output arising from allocative efficiency at the manufacturing level. Using a sample of
manufacturing firms in Belgium, Dobbelaere (2004) imposes efficient bargaining on the data and estimates
a Solow residual equation to analyze industry differences in estimated average price-cost mark-up and rent-
sharing parameters. Using a sample of manufacturing firms in Belgium, Chile and France, Benavente et
al. (2009) also use the Solow residual normalization to retrieve estimates of average price-cost mark-up
and rent-sharing parameters at the manufacturing level. Using a sample of manufacturing firms in the
Netherlands, Amoroso et al. (2013) follow Dobbelaere (2004) by examining industry differences in price-cost
and wage mark-ups and evaluating their impact on T F' P growth. Using a sample of manufacturing firms in
France, Japan and the Netherlands, Dobbelaere et al. (2014) apply two distinct classification procedures to
investigate differences in revealed product and labor market settings at the industry level and to check the
sensitivity of these settings to the choice of estimator.

This paper makes contact with two strands of the literature. The first is the econometric literature on

estimating simultaneously market imperfections in product and labor markets. Second, this paper is related



to the recent literature on the impact of misallocation of resources. Our contribution is threefold. First,
whilst the aforementioned studies have only investigated industry differences in manufacturing, we focus on
both manufacturing and services. The manufacturing-services distinction is particularly useful in deepening
our understanding of the productivity slowdown in European countries —compared to the US— over the last
decade.® Second, we revisit the relationship between competition and TFP growth by analyzing how the
type and the degree of two important sources of misallocation —i.e. product and labor market imperfections—
affect TF' P distributional characteristics. To the best of our knowledge, this kind of analysis has not yet
been performed.* Third, given that part of the productivity literature has emphasized the role of institutions
as well as industry-specific characteristics as crucial determinants of productivity (see Syverson, 2011 for a

discussion), we perform a detailed cross-country industry comparison within a microeconometric framework.

Our main findings are summarized as follows. First, the prevalent product and labor market settings and
hence the prevalent regimes are to some extent comparable in Belgium and the Netherlands. In both countries,
(7) the proportion of industries that is characterized by imperfect competition in the product market amounts
to more than 90% and (i7) the most prevalent labor market setting is efficient bargaining. As such, the
dominant regime is one of imperfect competition in the product market and efficient bargaining in the
labor market in both countries (IC-EB). The most pronounced difference that we observe is a higher
prevalence of monopsony and a lower prevalence of perfect competition or right-to-manage bargaining in
Belgium compared to the Netherlands. Second, our analysis reveals important cross-country differences in
the composition of industries making up the regimes and cross-country variation in the levels of product
and labor market imperfection parameters within the dominant IC-E B-regime. Within the latter regime,
the median price-cost mark-up is estimated to be significantly higher in the Netherlands (1.305 compared to
1.153 in Belgium) whilst the median absolute extent of rent sharing is estimated to be significantly higher
in Belgium (0.428 compared to 0.262 in the Netherlands). Third, we provide clear descriptive evidence of
TFP distributions varying by two important sources of resource misallocation, i.e. the type of competition
prevailing in product and labor markets. The prevalent labor market setting appears to be more decisive
than the product market setting in shaping regime-specific TF' P distributions. In both countries, average
TFP growth rates are among the largest but TF'P is more unequally distributed in the regime characterized
by imperfect competition in the product market and perfect competition or right-to-manage bargaining in
the labor market (/C-PR) whilst the opposite holds in the regime typified by imperfect competition in the
product market and efficient bargaining in the labor market (IC-EB). In addition, our descriptive analysis
demonstrates that TF P distributional characteristics vary to some extent by the degree of imperfections

in product and labor markets, i.e. the levels of product and labor market power. Finally, in all regimes

3Indeed, Van Ark et al. (2008) show that this productivity slowdown is largely caused by a more sluggish productivity growth
in (mostly intermediate) service industries. They claim that the latter trend is mainly due to a lack of competitiveness and
flexibility in the labor and product markets in European service industries. The same argument is put forward by Desmet and
Parente (2010). Despite the fact that the EU launched a series of policies — notably the “Single Market” and “Services Directive”
~to promote competition and bolster efficiency in European service industries since the mid 1990s, Badinger (2007) provides
evidence of a slight increase of price-cost mark-ups in most European service industries since the early 1990s. This calls for a
detailed industry analysis, not only within a country but also across countries.

4The only study that relates the degree of product and labor market power to TFP growth using firm-level data is Amoroso
et al. (2013). However, they impose a particular bargaining setting —i.e. efficient bargaining— on the data while our methodology
allows for three labor market settings, thus letting the data determine the extent of resource misallocation and the type of

competition prevailing in product and labor markets and they only focus on the Netherlands.



both countries, we find that average T'F'P growth rates are higher in high-skilled enterprises, except for the
regime characterized by perfect competition in both markets (PC-PR). In all predominant regimes in both
countries, average T F' P growth rates are found to be higher in services compared to their counterparts in

manufacturing.

We proceed as follows. Section 2 highlights differences in economic performance and in institutional char-
acteristics in the two countries, thereby motivating the comparative nature of our study. Section 3 briefly
discusses the theoretical framework. Section 4 presents the firm panel data for Belgium and the Netherlands.
Section 5 discusses the estimation method and the econometric implementation of our procedure to classify
industries in distinct regimes characterizing the type of competition prevailing in product and labor markets.
Section 6 reports the results of the classification procedure, investigating how industries in both countries
differ in the type and the degree of product and labor market imperfections. Section 7 explores —by means
of descriptive analysis— the relationship between the type and the degree of market imperfections and T F P

growth, taking into account skill heterogeneity. Section 8 concludes.

2 Economic performance and institutions: A comparison

This section provides an overview of average productivity growth rates and its components, labor input
compositions, competition policy, innovation and labor market developments and related institutional settings
between Belgium (BE) and the Netherlands (NL), motivating the comparative nature of our study. This
increases our understanding of differences in economic performance between both countries, and in particular,

how productivity growth evolves through product and labor market imperfections in both countries.

2.1 Productivity

Let us start our comparison at the meso level using aggregate data for BE and NL, and focusing on the
productivity decomposition method.’ Using EUKLEMS data for the period 1995-2008, the empirical decom-
position of real output growth or productivity growth shows that the importance of output growth and the
contribution of each factor input vary notably by country and industry. Focusing on real output gains, the
largest output growth rates are found in service industries such as, whole- and retail sales, transportation,
storage and communications, and finance and business activities. Cross-country differences in average pro-
ductivity growth rates are apparent. The most pronounced difference appears in the chemical industry with
a growth rate of 7.5% in BE compared to a growth rate of 3% in NL.

Focusing on the contribution of input factors, the growth in intermediate inputs is the most important source
of output growth. To a lesser extent are I'T and non-IT capital, and high- and medium-skilled labor growth.
For example, for manufacturing, the output growth of 3.2% in BE (2.0% in) in NL) can be decomposed

5We decompose output growth into the contributions of ICT and non-ICT capital, purchases of intermediate goods and
services, labor growth (measured as total hours worked) further broken down by skill type and TF P growth. The latter equals
the Solow residual (SR) and measures the change of output that can be explained by all other factors that are not explicitly
subsumed in the production process. According to that methodology, TF' P measurement is based on perfect competition and
constant returns to scale. Average TF P growth rates are calculated on the basis of the total period TF'P growth contributions
to output growth.



into 2.6% (1.5% in NL) accounted by the growth in intermediate inputs, 0.3% by IT capital (0.02% in NL),
0.2% by non-IT capital (0.1% in NL), -0.1% by labor (also in NL) and 0.2% by TFP (0.5% in NL). The
contribution of TF P is widespread with positive and negative growth rates across industries. The small or
negative TF P growth rate contributions of BE and N L are due to the fact that there has been a catching-
up effect with the US of the EU countries explaining the structural slowdown in productivity performances
(Ederveen et al., 2005; Kegels et al., 2008). For most of the industries, we observe that output growth is
caused by decreases in low-skilled labor. In a study based on annual EUKLEMS data of three small European
countries: Austria, Belgium and the Netherlands, Kegels et al. (2008) show that the average annual output
growth rate (measured in value-added GDP) has increased over the period 1970-2005. However, the growth
performance was noticeably lower from 1995-2005 than from 1970-1995. Looking at sources of productivity
growth, the authors argue that this slowdown in productivity growth has been primarily caused by more
labor-intensive growth (hours worked) caused by lower levels of unemployment and higher participation
rates. We also observe some distinct patterns across countries and industries. In particular, the contribution
of IT capital to output growth in the service industries is generally higher than non-IT capital in BE whilst
the opposite is true in NL. The data also reveal that the contribution of medium-skilled labor volume
growth remains positive throughout each of the manufacturing and service industries in BE whilst it fell for
the most important manufacturing industries in N L. Focusing on a cross-industry comparison, it is apparent
that TFP growth is not only widespread with positive and negative growth rates but also different across
most of the industries in BE and NL.® For example, average TF P grew on average by 0.18% in the Dutch
finance and business industry while it fell by 3.47% in BE. One of the objectives of this study is exactly to
exploit empirically the firm-level heterogeneity in the data in order to evaluate TF P differences and to assess
the role of competition and skills in shaping these differences. For that purpose, it is important to discover
institutional differences in terms of competition policy and industrial relations between both countries, which

we discuss in the subsequent sections.

2.2 Product market setting

To what extent do price-cost margins prevail within industries in BE and N L? While theory has put forward
several competition drivers including market structure, international trade, regulatory reforms, competition

policy regimes (Tirole, 1988), this section focuses on cross-country heterogeneity.

Using EUKLEMS data for manufacturing and services covering the period 1995-2008 and comparing price-
cost margins (PCM) for BE and NL with an aggregate of the EU15 countries, we observe that price-cost
margins in manufacturing are considerably above the EU average in both countries whilst the opposite holds

for services.” The data also reveal that price-cost margins in manufacturing increased over the period in NL

6The TFP indices for respectively Belgian and Dutch industries with the latter being reported in parentheses are the
following: total (manufacturing and services) -1.43 (-0.47), food, beverage, tobacco -0.94 (0.31), chemicals -0.75 (1.14), metals
2.62 (-0.002), construction -0.86 (-0.81), wholesale and retail -5.40 (-3.05), transportation, storage and communication -10.14
(0.18), finance and business -3.47 (0.19).

"Price-cost margin is defined as the difference between revenue and variable cost over revenue (Schmalensee, 1989). The
variable cost is the sum of the costs of variable inputs, that is, labor and materials. While this measure has a computation

advantage, it assumes constant returns to scale.



and were higher than in BE. Price-cost margins in services remained stable in both countries until 2004,

after which they dropped sharply in BE but rose slightly in N L.

Can these discrepancies be explained by institutional factors? Taking a longer historical perspective, Creusen
et al. (2006) also show that the overall level of imperfect competition in the output market —measured by
the price-cost-margin and relative profits measure— decreased over the period 1993-2001 in N L, induced by
regulatory reforms aimed at fostering competitive behavior but partly offset by a strong increase in market
demand. Konings et al. (2001) document that price-cost margins were higher in NL in the period before
competition legislation was amended (1994-1996) and similarly find that Dutch firms behave less competitively
than Belgian firms (NL is referred to as a “cartel paradise”). Dikker Hupkes and Maks (2006) report that

price-cost margins were lower in Belgian services than in Dutch services over the period 1995-1999.

Besides the more effective regulatory system, the stronger pro-competitive impact of imports in BE and
differences in the intra-sectoral composition of exports between both countries might explain part of the
consistently lower price-cost margins in BE compared to N L. Covering the period 1996-2004, Abraham et
al. (2009) provide evidence of the pro-competitive effects resulting from trade opening in BE. As discussed
by Van Cayseele et al. (2000), pronounced differences in trade and competition policy existed between both
countries: competition policy kept markets open which shaped a competitive environment in BE whilst
the use of protective policies rather sheltered firms from import competition in NL. In addition, Dutch
exports consist of finished, high-tech goods flowing through a few global multinational enterprises with Dutch
origin whilst Belgian exports consist of semi-finished goods and components oriented towards competitive
world markets. These differences in the composition of export goods might drive differences in price-cost
margins as the latter are affected by variation in the value-added content and import price competition.
For example, the input price of intermediates for the high-tech goods versus semi-finished goods depends on
the value-added content, as reported by the European Commission (EC, 2013). They show that the value-
added content broken down by domestic and foreign parts of trading and domestic goods are to a certain
extent different between both countries over the period 2000-2011. The study also confirms a much higher
revealed comparative advantage (RCA) indicator for the NL in high-tech products and reports systematic
differences in the RCA indices in manufacturing and services between both countries. Varying levels of import
competition between BE and N L are confirmed by data on import penetration rates provided by the OECD:

trade openness in manufacturing and to a lesser extent in services in higher in BE compared to N L.

As mentioned before, competition can be influenced by numerous factors. While existing firm-level studies
appear to find the Belgian product market to be more competitive than the Dutch counterpart, Belgian
regulations proved to be less market oriented than in NL according to the OECD indicators of product
market restrictive regulations (see Hupkes and Maks, 2006), Wolfl et al., 2010). Clearly, the friendliness of
the product related regulatory environment differs substantially between both countries: N L ranks 9" whilst
BE 17" out of the 21 countries. A closer examination reveals that differences are especially apparent for
barriers to entrepreneurship which include licenses and permit systems and other administrative burdens.
Price-cost mark-ups are also determined by the prevailing price stickiness meaning that prices changes, as a
result of changes in demand and supply, may take time due to the presence of nominal rigidities. The concept
of sticky prices has been examined by the ECB using firm-level data in the Euro area. By looking at possible



determinants of price changes in BE, Aucremanne and Druant (2005) find that labor and other factor costs
seem to be the main driver for price increases while competitive behavior is the predominant factor for price
decreases in BE. For NL, Hoeberichts and Stokman (2010) point to fixed and variable price-cost margins
as the main price determinants whilst costs linked to wages and competitor prices seem to be less important
drivers of prices. These additional factors highlight why product market competition, being characterized by

imperfect competition in both countries, is to a certain degree also asymmetric.

2.3 Labor market setting

On the labor market side, industrial relations in BE and N L share some similar wage bargaining institutional
characteristics but also differ on important aspects. In both countries, there is a broadly regulated system of
wage bargaining characterized by a dominance of industry-level wage bargaining, the existence of statutory
minimum wages and extension mechanisms guaranteeing that most workers belonging to the private sector are
covered by collective agreements. The wage bargaining system in BFE is considered to be even more regulated
than in VL because of state-imposed automatic wage indexation and larger government interventions. Trade
union density rates are also higher (Du Caju et al., 2009). In terms of employment protection, the OECD
indicators show that employment protection is significantly higher and above the OECD average in BFE, which
is due to much stricter regulation on permanent contracts, while at the OECD average in NL (Venn, 2009).
Both countries significantly eased the regulation on temporary contracts during the 1990s but less so during
the later years (Martin and Scarpetta, 2012). This subsection provides some details on the institutional

characteristics affecting wage formation in both countries.

In all EU member states, employees are represented in trade unions, which are mostly organized on a industry-
wide basis and which embody the traditional form of employee representation, and works councils which are
organized at the company or establishment level. In BE, trade union representation dominates and in
terms of union membership, trade unions are among the strongest in the OECD with 52% of employees in
unions which is largely above the OECD average of 19% (Du Caju et al., 2009, Fulton, 2013). Collective
bargaining is highly structured. There are three levels with the industry level playing the dominant role. At a
centralized level, a national agreement determines a standard for the maximum hourly increase of gross labor
compensation according to the expected evolution of labor costs in the neighboring countries during the first
year. This so-called “wage margin” acts as a guideline for complementary negotiations at the industry and
firm levels, which are held in the subsequent year (Lépez-Novella and Sissoko, 2013). Industry-level bargaining
is organized around joint committees bringing together employers’ and unions’ representatives at the industry
level. It is the relevant bargaining level for about 98% of all firms (Druant et al., 2008). Collective labor
agreements might also be concluded at the firm level with large firms having a higher probability of firm-level
collective bargaining (Direction Générale Statistiques et Information Economiques, 2006). This structure
explains the very high proportion of employees covered by collective bargaining (96%). The dominant form
of coordination —which relates to the extent to which wage negotiations are coordinated across the different
bargaining levels— is automatic wage indexation, which is an exception in the OECD. This mechanism binds
wage increases to cost of living raises in order to guarantee a constant level of purchasing power for employees

and those who receive benefits.® Another particular characteristic of the wage bargaining system is that blue-

81In particular, wages are automatically indexed according to the health price index, which is the national consumer price



collar and white-collar workers are represented by separate unions. Pay scales for blue-collar workers depend
primarily on the job description while pay scales for white-collar workers are defined according to seniority.
Beyond collective bargaining, the wage setting system shows individualized characteristics with incentive pay

and performance interviews determining individual wage increases or promotion.

Contrary to BE, employee representation at the workplace only occurs through works councils in NL. Trade
union membership is low (21%) and only slightly above the OECD average. Despite the low union density,
a broad majority agrees with the unions’ policies. Every year, collective bargaining starts at a centralized
level, where employer associations, trade unions and the government reach an agreement on the desirable
development of wages which serves as an advice for actual negotiations on contracts and wages at the industry
level. Modest wage increases have been central in these negotations.’ At both the central and industry level,
the government plays the role of a moderator, ensuring that agreements are based on consensus. As such,
the collective bargaining system is conducive to social stability. In very large companies, collective labor
agreements are concluded at the company level. The existence and widespread use of extension procedures
for industry-level wage agreements, making these agreements binding for all employers and employees within
the industry even if some employers or trade unions did not directly sign the agreement explains the high
rate of collective bargaining coverage despite the low trade union density. Of all Dutch employees, 83% are
covered by a collective contract: 69% by industry-level contracts and 14% by company contracts (Borghans
and Kriechel, 2009). This centralized wage-setting process is complemented by the prevalent use of some

kind of incentive pay determining the position of an employee on the pay scale.

These institutional and organizational differences between BE and N L might shape firms’ operational en-
vironment in general and —within our context— the type of competition in product and labor markets in

particular (see also Konings et al., 2001 and Du Caju et al., 2011 for a discussion on this issue).

3 Theoretical framework

This section extends the framework of Hall (1988) for estimating price-cost margins and scale economies.
To this end, we follow Dobbelaere and Mairesse (2013) by considering three labor market settings: perfect
competition or right-to-manage bargaining (Nickell and Andrews, 1983), efficient bargaining (McDonald and
Solow, 1981) and monopsony (Manning, 2003). The canonical rent-sharing models and the monopsony model
can be viewed as polar extremes and are both intuitively appealing and tractable (Booth, 2014). This section
contains the main ingredients of the theoretical framework. For technical details, we refer to Dobbelaere and
Mairesse (2013).

We start from a production function Q; = ©4F (N, My, K;i), where 4 is a firm index, ¢ a time index, N is
labor, M is material input and K is capital. ©;; = Ae"i ™% Vit with 5, an unobserved firm-specific effect, u;
a year-specific intercept and v;; a random component, is an index of technical change or “true” total factor

productivity. Denoting the logarithm of Q;;, N;z, M, Ki; and Oy by qit, njz, My, kiz and 6,4 respectively,

index excluding tobacco, motor fuels and alcoholic beverages.
9Since 1982, wage claims by Dutch trade unions have been mostly below the EU average (Kleinknecht et al, 2006).



the logarithmic specification of the production function gives:
Qit = (5%)#”# + (EJ\Q/[)itmit + (51Q()itkit + 04t (1)
where (E?)it (J =N, M, K) is the elasticity of output with respect to input factor J.

Firms operate under imperfect competition in the product market (IC). We allow for three labor mar-
ket settings (LMS): perfect competition or right-to-manage bargaining (PR)!?, efficient bargaining (EB)
and monopsony (MO). We assume that material input and labor are variable factors. Short-run profit

maximization implies the following first-order condition with respect to material input:

(€9 )it = 1y (Qnr)ie (2)

where (aps)i = % is the share of material costs in total revenue and pu,;, = % refers to the mark-up of
i (3 it
output price Pj; over marginal cost (Cg),,. Depending on the prevalent LM S, short-run profit maximization

implies the following first-order condition with respect to labor:

)i = mg(an)u if LMS=PR (3)
= g (an)it = pirvie [1 — (an)ie — (am)a]  if LMS = EB (4)
= Halow)ie e parg - o (5)
Bit
where (ayn)i = %Z;gf is the share of labor costs in total revenue. v,, = lfgit represents the relative extent
of rent sharing, ¢,, € [0, 1] the absolute extent of rent sharing, 3,, = %{%‘t and (eN);; € Ry the wage

elasticity of the labor supply. From the first-order conditions with respect to material input and labor, it

follows that the parameter of joint market imperfections (1);,):

)i (D

i = _— 6
Vi (aM)it (aN)it ( )
=0 if LMS = PR (7)
ST e G2 Tt GLTOTTY RO VAR )2 (8)
(OéN)it
1 .

Assuming that the elasticity of scale, Ay = (s%)it + (5%)“ + (5?()“, is known, the capital elasticity can be
expressed as:
(@it = Nie — (£R)ie — (5 (10)
Inserting Egs. (2), (6) and (10) in Eq. (1) and rearranging terms gives:
Qit = g [(an )i (nie — Kie) + (anr)ie (Mie — Kie)] + Vi (an)ie (kie — nie) + Niekse + O (11)

100ur framework does not allow to disentangle perfect competition in the labor market from right-to-manage bargaining.

In both settings, labor is unilaterally determined by the firm from profit maximization, i.e. the wage rate equals the marginal
revenue of labor.
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4 Data description

Our modified production function framework, which allows us to estimate product and labor market imper-
fection parameters, only requires data on production values, factor inputs and factor costs, which we present
in Section 4.1. To evaluate whether T'F' P distributional characteristics vary by a firm’s skill type, we also

collect data on the skill composition of the workforce (see Section 4.2).

4.1 Production function variables

The data for estimating product and labor market imperfection parameters and retrieving T'F P growth rates
are sourced from the Belfirst database provided by Bureau van Dijck for BE and from the Production Surveys
(PS) provided by Statistics Netherlands for NL. For each country, our estimation sample is restricted to
firms having at least three consecutive observations. After some trimming on input shares in total revenue
and input growth rates to eliminate outliers and anomalies, we end up with an unbalanced panel of 5,285
firms covering the period 2003-2011 in BE and 9,653 firms over the period 1999-2008 in N L. Table B.1 in

Appendix B gives the panel structure of the estimation sample by country.

Output (@) is defined as real gross output measured by nominal sales divided by the industry-level gross
output price index in both countries.!’ Labor (N) refers to the average number of employees in BE and
the number of employees in September of a given year in NL. Material input is defined as intermediate
consumption deflated by the industry-level intermediate consumption price index in both countries. The
capital stock (K) is measured by the gross bookvalue of tangible assets in BE and proxied by depreciation
of fixed assets deflated by the industry-level gross fixed capital formation price index for all assets in N L.
The price deflators for BE and N L are obtained from Belgostat and Statistics Netherlands respectively. The
shares of labor (ay) and material input (a,s) are constructed by dividing respectively the firm total labor
cost and undeflated intermediate consumption by the firm undeflated production and by taking the average

of these ratios over adjacent years.

4.2 Skill heterogeneity

Measuring “skill heterogeneity” is complex because labor market characteristics are constantly evolving due
to a changing working population as employees become, on average, better educated and remain longer active
in the labor market (Borghans et al., 2001; Kok and ter Weel, 2014). At the same time, the demand for
labor also changes as a result of technological progress which changes the work composition between physical

and human capital (see Acemoglu and Autor, 2011 for a survey). While there is a large number of studies

11 As in many firm-level datasets, we observe firm-level revenues and not prices and quantities separately. The productivity
literature is dominated by two approaches to deal with this issue. One approach deflates firm-level revenues by an industry-
level price index and thus estimates a revenue production function rather than an output production function. The other
approach follows Klette and Griliches (1996) which amounts to adding the growth in industry output as an additional regressor.
Theoretically, this approach relies on the assumption that the market power of firms originates from product differentiation.
Intuitively, in the case of product differentiation, the demand for an individual firm’s products is a function of its relative
price within the industry. Relative price differences can then be expressed in terms of relative output growth differences in the
industry. We follow the predominant approach in the literature and use the former.
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focusing on labor skills, evidence suggests that the level of education, technological intensity, wage levels,

occupation and experience tend to be valid characteristics that define skills (Doms et al., 1997).

To ascertain comparability of human capital variables across both countries, our approach of defining skill
heterogeneity is based on the concept of knowledge workers (see Horwitz et al., 2003 for a literature review
on this categorization) where we rely on classifying jobs into low- to high-paid level classifications according
to certain threshold values based on the entire wage distribution (see Groot et al., 2014 for an application
of this approach on regional labor market effects). Specifically, the so called skill-biased technical change
hypothesis is often used to explain the returns to education and the increased wage differentials between
skilled and unskilled labor (e.g., Krueger, 1993, Autor et al., 1998; Entorf and Kramarz, 1995, Borghans and
ter Weel, 2007).

The data on which the skill composition of the workforce is based are sourced from the National Social
Security Office (RSZ) for BE and from the Social Statistics Database (SSB) and the Labor Force Study
(EBB) for NL. In order to validate our skill heterogeneity measure based on income percentile groups, we
performed two exercises using the Dutch data which are reported in Section A.1 in Appendix A.!'? The first
validation exercise consists in examining the correlation between individual wages and the level of education
—which is at the core of the skill-biased technological change hypothesis— controlling for age groups and
industry dummies. On the basis of this first validation exercise, we decided to classify employees as having
a high-paid job if their wage is in the 81°¢ percentile or higher of all registered jobs by age category and
NACE 2-digit industry, a high-medium-paid job if their wage falls between the 56! and 80" percentile, a
low-medium-paid job if their wage falls between the 31*" and 55" percentile and a low-paid job if their wage
is at or below the 30" wage percentile. The second validation exercise consists in comparing our measure of
the share of high-skilled employees with the measure of the share of high-skilled employees that is derived
from the education type of employees as used in Bartelsman et al. (2014). This second validation exercise
shows that both measures of the share of high-skilled employment shares are very close for the total matched

sample and for manufacturing. The discrepancy between both measures appears to be larger for services.

Based on our comparable measure of skill heterogeneity in BE and N L, we define a firm to be high-skilled
if its employment share of high-skilled (i.e. high-paid) employees is equal to or exceeds the median value of
the share of high-skilled employees in firm size class s of industry j (NACE 2-digit classification) in year ¢,
whereas it is defined to be low-skilled if its employment share of high-skilled employees is lower than the

aforementioned median value.!®''* To examine firm-level persistence in the skill types of firms, we looked

12We were not able to conduct a comparable analysis on the basis of the Belgian data since the RSZ provided the skill
composition of the workforce at the level of the firm.

13We consider 7 firm size classes: size class = 1 if the number of employees (L) < 19, size class = 2 if L € [20,50], size class
= 3if L € [50, 100, size class = 4 if L € [100, 250], size class = 5 if L € [250,500], size class = 6 if L € [500, 1000[ and size class
= 7 if L > 1000.

M Previous studies defined the skill composition of the workforce on the basis of the white- versus blue-collar (or non-manual
versus manual) distinction (see e.g. Dumont et al. (2012) using Belgian data). As a measurement check for BE, we compared our
measure of the share of high-skilled employees (denoted by Shgs w,¢) with the measure of the share of non-manual employees
(denoted by Shyar,it). The correlation amounts to 0.27 for the total estimation sample, 0.38 for manufacturing and 0.33 for
services. If we define the skill type of enterprises based on the median value of the share of non-manual employees at the firm

size-industry level and compare the firms’ skill types with our definition, we find that the match in terms of firms’ skill types
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at one-year transition probability rates from period ¢ to period (¢ + 1) of skill types across states over the
considered periods in both countries. The states are defined as high-skilled and low-skilled. We find strong
persistence in skill types as we observe the highest values on the diagonal for each state: 85.4% (81.9%) of
the high-skilled firms and 78.4% (81.2%) of the low-skilled firms remain in their initial state in BE (NL).

Table 1 reports the means, standard deviations and quartile values of our main variables by country. The
average growth rate of real firm output is 2.0% per year in BE and 2.9% in NL. In BE, labor and materials
have increased at an average annual growth rate of 1.7% and 2.2% respectively, whilst capital has decreased
at an average annual growth rate of 4.0%. In NL, labor, materials and capital have increased at an average
annual growth rate of 1.1%, 3.8% and 2.1% respectively. The material share in output is considerable higher
in BE, which could reflect a different industrial production structure between both countries. The Solow
residual or the conventional measure of TF' P has been stable over the considered period in BFE, and has
increased at an average annual growth rate of 1.5% in NL. As discussed in Section 2.1., similar patterns
are confirmed using EUKLEMS data. As expected for firm-level data, the dispersion of all these variables is
considerably large. For example, conventional T'F P growth is lower than -3.2% (-7.9%) for the first quartile of
firms and higher than 4.4% (10.5%) for the upper quartile in BE (NL). The share of high-skilled employees
is lower than 2.9% (6.5) for the first quartile of firms and higher than 30.0% (12.9%) for the upper quartile in
BE (NL). The median share of high-skilled, medium-skilled and low-skilled employees equals 14.8% (12.9%),
51.2% (50.0%) and 22.7% (31.8%) respectively in BE (NL).

<Insert Table 1 about here>

5 Econometric framework

5.1 Estimation method

We use econometric production functions as a tool for testing the competitiveness of product and labor
markets and for assessing their degree of imperfection, not only for estimating factor elasticities and total
factor productivity as has been common practice in the econometric literature on estimating microeconomic

production functions.

Since our study aims at () comparing regime differences in terms of the type of competition prevailing in
product and labor markets across BE and N L and (i%) evaluating whether TF P distributional characteristics

differ across regimes and firms’ skill types, we estimate average parameters:
qit = plan (nig — kit) + anr (Mg — k)] + Yan (kg — nie) + Meg 4+ wg + Gy (12)

with (;;, = wit + €;+. Of the error components, w;; represents unobserved productivity to the econometrician
but possible observed by the firm at ¢ when input decisions are made (transmitted productivity shock), while
€;¢ captures all other sources of error or productivity that is not observed by the firm before making input

choices at t. u; is a year-specific intercept. Our method of retrieving product and labor market imperfection

amounts to 48%, suggesting that the non-manual versus manual distinction only gives a partial view on the skill composition of

employees. Detailed results not reported but available upon request.
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parameters from the gap between the estimated average output elasticities of labor and materials and their
average revenue shares allows to wash out firm-level differences in adjustment costs which are temporary in
nature, i.e. related to the business cycle.

The recent literature on production function estimation is dominated by two econometric approaches that
differ in handling endogeneity of inputs and unobserved productivity in models linear in parameters. In-
tuitively, both approaches differ in the way they put assumptions on the economic environment that allow
econometricians to exploit lagged input decisions as instruments for current input choices. The parametric
generalized method of moments (GMM) approach relies on instrumental variables (IV). The semiparamet-
ric structural control function (CF') approach uses observed variables and economic theory to invert out

productivity nonparametrically and hence to obtain an observable expression for productivity.!®

We rely on a general approach to estimating error components models designed for panels with few time peri-
ods and many individuals, covariates that are not strictly exogenous, unobserved heterogeneity, heteroskedas-
ticity and autocorrelation within individuals, developed by Arellano and Bover (1995) and Blundell and Bond
(1998) (SYS-GMM estimator). This approach extends the standard (first-differenced) GMM estimator of
Arellano and Bond (1991) —which eliminates unobserved firm-specific effects by taking first differences— by
relying on a richer set of orthogonal conditions.! The error components are an unobserved fixed effect (n;),
a possibly autoregressive productivity shock (w;; = pwir—1 + &;; with |p| < 1) and serially uncorrelated mea-
surement errors (e;;), with &;;, €;x ~ i.i.d. Consistent with our static theoretical framework, we estimate the
restricted version of the Blundell-Bond model and only consider idiosyncratic productivity shocks (imposing
p = 0). We apply the two-step GMM estimator which is asymptotically more efficient than the one-step
GMM estimator and which is robust to whatever patterns of heteroskedasticity and cross-correlation. We
use a finite-sample correction to the two-step covariance matrix developed by Windmeijer (2005). The va-
lidity of GMM crucially hinges on the assumption that the instruments are exogenous. We report both
the Sargan and Hansen test statistics for the joint validity of the overidentifying restrictions.!'” We build
sets of instruments following the Holtz-Eakin et al. (1988)-approach which avoids the standard two-stage
least squares trade-off between instrument lag depth and sample depth by including separate instruments for
each time period and substituting zeros for missing observations. However, the SYS-GMM estimator might
generate moment conditions prolifically with the instrument count quadratic in the time dimension of the
panel. To avoid instrument proliferation, we only use 2- and 3-year lags of the instrumented variables as
instruments in the first-differenced equation and the 1-year lag of the first-differenced instrumented variables
as instruments in the original equation. In addition to the Hansen test evaluating the entire set of overiden-

tifying restrictions/instruments, we provide difference-in-Hansen statistics to test the validity of subsets of

15Eberhardt and Helmers (2010) survey the most popular parametric and semiparametric estimators dealing with the trans-
mission bias for Cobb-Douglas production functions.

16 The Arellano-Bover/Blundell-Bond estimator assumes that the first differences of the instrumental variables are uncorrelated
with the fixed effects, which allows the introduction of more instruments which might improve efficiency dramatically.

1TWe opt to report both the Sargan and the Hansen statistics after the two-step estimations since the Sargan tests do not
depend on an estimate of the optimal weighting matrix and are hence not so vulnerable to instrument proliferation. On the
other hand, they require homoskedastic errors for consistency which is not likely to be the case. As documented by Andersen
and Sgrensen (1996) and Bowsher (2002), instrument proliferation might weaken the Hansen test of instrument validity to the
point where it generates implausibly good p-values (see Roodman, 2009 for a discussion).
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instruments.18

For illustrative purposes, we restrict heterogeneity of the production technology across firms by breaking
the estimation sample into seven industries according to the OECD classification: High-technology manufac-
turing (HT M), Medium-high-technology manufacturing (M HT M), Medium-low-technology manufacturing
(M LTM), Low-technology manufacturing (LT M), High-technology knowledge-intensive services (HT KIS),
Knowledge-intensive market services (KIMS) and Less-knowledge-intensive market services (LKIMS).!?
Table B.2 in Appendix B provides details on the industry breakdown of manufacturing and services de-
pending on their technological intensity.?’ Table B.3 in Appendix B present the SYS-GMM estimates of
production function coefficients, scale elasticity and product and labor market imperfection parameters at
the industry level (7-industry classification). Interesting cross-country and cross-industry differences show
up. Focusing on the product market side, all industries in both countries are characterized by imperfect
competition in the product market, except for LKIM S in N L. Focusing on the labor market side, manufac-
turing and service industries with a (relatively) high level of technological intensity are typified by efficient
bargaining whilst manufacturing and service industries with a low level of technological intensity are char-
acterized by monopsony in BE. The latter does not hold in NL: irrespective of the level of technological
intensity, all manufacturing industries are typified by efficient bargaining whereas the level of technological
intensity matters for the labor market setting in service industries. Similar to BE, the prevalent labor market
setting is efficient bargaining in HT KIS and monopsony in LKIMS. Contrary to BE, the prevalent labor
market setting is perfect competition or right-to-manage bargaining in KIMS. In Belgian manufacturing
industries, the degree of product and labor market imperfections does not vary according to the level of
technological intensity. The estimated price-cost mark-up lies in the [1.112-1.189]-range and the absolute
extent of rent sharing lies in the [0.424-0.505]-range for the manufacturing industries typified by IC-EB. In
the Belgian service industries, price-cost mark-up estimates increase with the level of technological intensity,
ranging between 1.079 (LKIMS) and 1.214 (HTKIS). In both manufacturing and service industries in
N L, the degree of market imperfections varies with the level of technological intensity, i.e. price-cost mark-
ups are estimated to be higher in high-technology industries compared to the low-technology counterparts.
The estimated price-cost mark-ups lie in the [1.364-1.498]-range for the manufacturing industries and the
[0.929-1.269]-range for the service industries. Likewise, the estimated absolute extent of rent sharing is sig-
nificantly higher in high-technology manufacturing than in the manufacturing industries with a lower level
of technological intensity. The apparent positive relationship between price-cost mark-ups and the level of
technological intensity in the service industries in BE and in both the manufacturing and service industries in
N L is consistent with e.g. Cassiman and Vanormelingen (2013) who provide evidence of innovation affecting

price-cost mark-ups through demand shifts and factor input costs.

18 Besides the simultaneity bias, other methodological issues emerge when estimating microeconomic production functions, most
notably omitted price bias, selection bias/endogeneity of attrition and measurement error. To deal with these methodological
issues, several estimators have been proposed (see Dobbelaere et al., 2014 for a discussion).

19The OECD classification of manufacturing industries according to their technology intensity is based both on direct R&D
intensity (R&D expenditures divided by production and R&D expenditures divided by value added) and R&D embodied in
intermediate and investment goods (see Hatzichronoglou, 1997). For service industries, the classification is based on skill

intensity and indirect R&D measures such as technology embodied in investment or investment in ICT goods.
20The most pronounced difference is the much larger proportion of firms in LKIMS in BE due to the much larger represen-

tation of enterprises in the Belgian retail and wholesale industries.
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To sum up, we find that (¢) price-cost mark-ups are estimated to be significantly higher in all Dutch manu-
facturing and service industries?! and (ii) absolute extent of rent-parameters are estimated to be significantly
higher in comparable IC-FE B-industries in Belgian manufacturing. As discussed in Section 2, a larger expo-
sure to international competition in BE and differences in the intra-sectoral composition of exports between
BE and N L might explain the former whilst the Dutch trade unions’ focus on wage moderation might explain

the latter. We find no evidence against constant returns to scale in all industries in both countries.

A crucial assumption of the validity of GMM is that the instruments are exogenous. The Sargan and Hansen
statistics test the joint validity of the moment conditions (identifying restrictions). Both tests indicate that
the null of exogeneity is rejected in 3 out of 7 industries in BE and in 5 out of 7 industries in N L, thus
rendering our instrumentation strategy in these industries invalid. As the Hansen test evaluates the entire
set of overidentifying restrictions/instruments, it is particularly important to test the validity of subsets of
instruments (levels and differenced) via the difference-in-Hansen tests. For BE, the difference-in-Hansen tests
suggest that the 1-year lagged first-differenced inputs as instruments in the levels equation may be to blame
(exogeneity rejected) in M LTM and LKIMS while the use of the 2-year lags of the inputs as instruments
in the first-differenced equation does not prove informative for LT M. For NL, the validity of the 1-year
lagged first-differenced inputs as instruments in the levels equation is rejected in M HT M and M LT M while
the exogeneity of the 2-year lags of the inputs as instruments in the first-differenced equation is rejected in
KIMS and LKIMS.%?

While the Hansen test is usually considered as a test of instrument validity, it can also be thought of
as a test of structural specification (Baum, 2006; Roodman, 2009). As our 7 samples of manufacturing
and service industries contain heterogeneous firms from different industries, imposing common slopes for
the industries could move components of variation into the error term and make them correlated with the
instruments. If input choice is correlated with unobserved firm-level production technology differences, this
unaccounted heterogeneity might further introduce a bias in the production function coefficients, and hence in
our parameters of product and labor market imperfections. Following the tradition in the empirical industrial
organization literature, the remainder of our analysis is, therefore, based on a more disaggregated industry

classification.

5.2 Classification procedure

In each country, we consider 30 comparable industries, 19 in manufacturing and 11 in services, making up our
estimation sample.?? This decomposition is detailed enough for our purpose and ensures that each industry
contains a sufficient number of observations. Table B.4 in Appendix B presents the industry repartition of
the estimation sample and the number of firms and the number of observations by industry and country. For
each industry j € {1,...,30}, we estimate a standard Cobb-Douglas production function [Eq. (12)] using the
SYS-GMM estimator.

21Tn LKIMS, the estimated price-cost mark-ups are, however, not statistically significantly different in both countries.
22For the latter, the use of 3-year lags of the inputs as instruments in the first-differenced equation does not prove informative

either.
238ince we had to define comparable industries based on NACE Rev. 2-codes for BE while NACE Rev. 1.1-codes for NL,

we could only select 30 common industries. In both countries, these 30 common industries account for about 92% of the total

sample.
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Eq. (6) shows that the gap between the estimated output elasticities of labor and materials and their revenue
shares are key to empirical identification of the product and labor market imperfection parameters. Intuitively,
in a perfectly competitive labor market or in a right-to-manage bargaining setting, the marginal employee
receives a wage that equals his/her marginal revenue. As such, the only source of discrepancy between
the estimated output elasticity of labor and the share of labor costs in revenue is the price-cost mark-up,
just like in the materials market, yielding the value zero of the joint market imperfections parameter. In
an efficient bargaining (monopsony) setting, the marginal employee gets a wage that exceeds (is less than)

his/her marginal revenue, yielding the positive (negative) value of the joint market imperfections parameter.

On pragmatic grounds, we consider that defining perfect competition in both product and labor markets
as respectively implying p; = 1 and ¢; = 0 is too excessive. Given the comparative nature of our study,
we obviously need to select sensible threshold values, u;, and 1;,, that are the same across countries and
industries. We have chosen 1, = 1.10 and [to| = |0.20] as reasonable threshold values for our comparison.
The “data-dependent” choice of |0.20] for |¢)0| is motivated by the fact that the average and median values of
industry-specific labor market imperfection parameters that we obtain are economically meaningful for both
countries, as shown in Table B.6 in Appendix B. The estimated industry-specific joint market imperfections
parameter (171]) determines the regime characterizing the type of competition prevailing in the product
and the labor market. A priori, 6 distinct regimes are possible: (1) perfect competition in the product
market (PC') and perfect competition or right-to-manage bargaining in the labor market (PR), (2) imperfect
competition in the product market (IC) and perfect competition or right-to-manage bargaining in the labor
market (PR), (3) perfect competition in the product market (PC) and efficient bargaining in the labor
market (EB), (4) imperfect competition in the product market (IC) and efficient bargaining in the labor
market (EB), (5) perfect competition in the product market (PC) and monopsony in the labor market (MO)
and (6) imperfect competition in the product market (IC) and monopsony in the labor market (MO). We
denote the 6 possible regimes by R € ® = {PC-PR,IC-PR, PC-EB,IC-EB, PC-MO,1C-MO}.

Our classification procedure is based on confidence intervals around estimated parameters. It is generally
accepted that market imperfections are the norm, not the exception. Therefore, to determine the relevant
product market setting, we choose IC' as the null hypothesis, which can be interpreted as believing more
strongly in (some degree of ) imperfect competition in the product market. Likewise, to determine the relevant
labor market setting, we choose EB/MO as the null hypothesis, which can be interpreted as believing more
strongly that the marginal employee receives a wage that differs from his/her marginal revenue. As such, our

classification procedure is summarized as follows:

. . Statistical . .
Classification procedure: o Null hypothesis not rejected
significance level

Hypothesis test for product market setting (PMS):

5% PMS = PC
Hiyg: ,uj—l > 0.10 against Hy,: B — 1 <0.10
Hypothesis test for F/B-labor market setting (LM.S): 59% IMS — EB
Hig: 1/)j> 0.20 against Hig: 1/1j <0.20
Hypothesis test for M O-labor market setting (LM S): 5% LMS = MO

Hig: wj< —0.20 against Hy,: wj > —0.20
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6 Differences in regimes and market imperfections

6.1 Prevalent regimes

Table 2 summarizes the resulting industry classification. Table B.5 in Appendix B provides details on the
specific industries belonging to each regime. Focusing on the product market side, 90% of the industries
comprising 89% of the firms are typified by imperfect competition in BE whilst this holds for 93% of the
industries comprising 97% of the firms in NL. The three PC-industries in BF belong to manufacturing whilst
the two PC-industries in N L belong to services. On the labor market side, 53% of the industries comprising
51% of the firms are characterized by efficient bargaining, 33% of the industries comprising 22% of the firms by
monopsony and 13% of the industries comprising 27% of the firms by perfect competition or right-to-manage
bargaining in BE. In NL, 57% of the industries comprising 64% of the firms are characterized by efficient
bargaining, 27% of the industries comprising 24% of the firms by perfect competition or right-to-manage
bargaining and 17% of the industries comprising 12% of the firms by monopsony.

Taken together, the three predominant regimes in BE are IC-EB, IC-MO and IC-PR:

e [C-EB-regime: 53% of the industries comprising 51% of the firms,
e [C-MO-regime : 27% of the industries comprising 19% of the firms and

e [C-PR-regime: 10% of the industries comprising 18% of the firms.
In NL, the three predominant regimes are IC-EB, IC-PR and IC-MO:

e [C-EB-regime: 57% of the industries comprising 64% of the firms,
e [C-PR-regime: 20% of the industries comprising 21% of the firms and

e [C-MO-regime: 17% of the industries comprising 12% of the firms.
<Insert Table 2 about here>

Summing up, the prevalent product and labor market settings and hence the prevalent regimes are to some
extent comparable in BE and NL. In both countries, (i) the proportion of industries that is characterized
by imperfect competition in the product market amount to more than 90% and (i¢) the most prevalent
labor market setting is efficient bargaining. As such, the dominant regime is one of imperfect competition
in the product market and efficient bargaining in the labor market in both countries. The most pronounced
difference that we observe is a higher prevalence of monopsony and a lower prevalence of perfect competition

or right-to-manage bargaining in BE compared to N L.

How sensitive are the revealed product and labor market settings and regimes to the choice of estimator? As

a robustness check, we estimate our modified production function framework using three other estimators
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that are widely adopted in the literature: (i) the ordinary least squares (OLS) estimator, (i¢) the within-
group fized-effects (FE) estimator and (iii) the Wooldridge-Levinsohn-Petrin (W-LP) estimator®*. More
specifically, we take our preferred estimator (SYS-GMM) as the benchmark and compare systematically each
of these three other estimators (OLS, FE and W-LP) to this benchmark. Table 3 summarizes this sensitivity
check by reporting the proportion of industries belonging to the same product market setting/labor market
setting/regime according to each pair of estimators. As the four implemented methodologies are based on
different statistical and economic assumptions, we expect a priori to find shifts in PMS/LMS /regime across
estimators, which we confirm. From Table 3, it follows that for both countries, the lowest match in terms
of PMS results from comparing the SYS-GMM and FE estimators whilst the highest match is obtained
by comparing the SYS-GMM and W-LP estimators. The proportion of industries belonging to the same
PMS lies in the [57%-90%]-range for BE and the [70%-93%]-range for NL. The match in terms of LM S
across estimators is driven by the matched E B-industries. We observe the lowest match in terms of LM S by
comparing the SYS-GMM and W-LP estimators in both countries whilst the highest match by comparing
the SYS-GMM and OLS estimators in BE and by comparing the SYS-GMM and FFE estimators in NL. The
proportion of industries belonging to the same LM S lies in the [43%-67%]-range for BE and the [37%-47%]-
range for NL. The lowest match in terms of regime (requiring a match in terms of PM.S as well as LM S)
results from comparing the SYS-GMM and W-LP estimators for BE and the SYS-GMM and FFE estimators
for NL. For both countries, the highest match in terms of regime is obtained by comparing the SYS-GMM
and OLS estimators. The proportion of industries belonging to the same regime lies in the [20%-53%]-range
for BE and the [33%-67%]-range for NL.

<Insert Table 3 about here>

6.2 Within-regime industry differences

The main finding of the previous section is that BE and NL are characterized by the same predominant
regimes, which can be interpreted in two ways. First, our methodology does not allow to capture country-level
institutional differences in terms of regulatory policy and the industrial relations system, which are structural
in nature. Second, minor cross-country regime differences mask important cross-country differences in the
composition of industries making up the regimes. To investigate the latter interpretation, we compare the
relevant regime of each industry j € {1,...,30} across both countries (see Table B.5 in Appendix B).
Confirming within-regime industry heterogeneity across both countries, we observe that 68% (13 out of 19)
of the industries in manufacturing and 55% (6 out of 11) industries in services are characterized by a different
regime. The six common IC-FE B-industries in manufacturing are wearing apparel and leather products, basic

metals, fabricated metal products, machinery and equipment n.e.c., furniture and other manufacturing n.e.c.

24Wooldridge (2009) modifies the Levinsohn and Petrin (2003)-approach by writing the moment restrictions used by Levinsohn-
Petrin in terms of two equations with the same dependent variable but different instrument sets and applying generalized method
of moments. The main advantages of this one-step approach compared to the two-step estimation procedure implemented by
Ackerberg et al. (2006) —who propose a hybrid of the Olley and Pakes (1996) and Levinsohn and Petrin (2003) approaches—
are (¢) obtaining robust standard errors in the standard GMM framework, (i7) generating more efficient estimates by using the
cross-equation correlation and an optimal weighting matrix accounting for serial correlation and heteroskedasticity and (7i7)
allowing for straightforward testing of overidentification restrictions. As usually done, we perform the W-LP estimator by

approximating the unobserved productivity shock by a third-order polynomial in material costs and capital.
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In four out of these six IC-FE B-industries, the price-cost mark-up is estimated to be larger in NL whilst
in three out of these six IC-F B-industries, the extent of rent sharing is estimated to be larger in BE. In
services, wholesale is typified by IC-PR, telecommunications by IC-MO and publishing activities, other
computer and related activities, and architectural and engineering activities by /C-E B in both countries. In
the common IC-P R-industry in services, price-cost mark-ups are not significantly different in both countries.
In the common IC-M O-industry in services, both the price-cost mark-up and the labor supply elasticity are
estimated to be larger in BE. In the three common IC-FE B-industries in services, the price-cost mark-
up is estimated to be larger in NL whilst the opposite holds for the extent of rent sharing. As referred
to in Section 2, several studies —including OECD studies— report the degree of product and labor market
regulation at the country level. Our finding that the vast majority of manufacturing and service industries is
mostly characterized by different labor market settings in the two countries, however, calls for an approach

to construct such a regulation index at the country-industry level rather than at the country level.

Confirming the aforementioned within-regime industry heterogeneity, Table B.8 in Appendix B provides de-
tails on the compositional variation of the predominant regimes across both countries. In the IC-F B-regime,
we observe a higher prevalence of manufacturing industries, with the dominance of manufacturing industries
being higher in N L. None of the IC-FE B-industries are low-technology industries in either manufacturing or
services in NL. In addition, in NL, there is a significantly larger proportion of IC-FE B-industries in high-
technology services. In the IC-M O-regime, we only observe a higher prevalence of manufacturing industries
in NL. None of the IC-M O-industries are either in low- or high-technology manufacturing in BE whilst
the opposite holds in NL, i.e. all of them belong to these two types of manufacturing industries. None of
the IC-M O-industries belong to low-technolology services in N L. In the IC-PR-regime, we only discern a
higher prevalence of manufacturing industries in BE. None of the IC-P R-industries are in low-technology
manufacturing in BE whereas none of them are in high-technology manufacturing in NL. None of the

I1C-P R-industries belong to high-technology services in both countries.

So far, we have concentrated on the identification of the type of competition prevailing in product and labor
markets. As resource allocative efficiency is likely to vary across countries and across industries, we now
focus on the quantification of market power in product and labor markets. This enables us to evaluate to
which degree actual product and labor markets deviate from their perfectly competitive or economically
efficient counterparts. From Section 3, it is clear that once the regime is determined, the product and labor
market imperfection parameters are derived from the estimated joint market imperfections parameter 171j.
Table 4 presents the industry mean and the industry quartile values of the SYS-GMM results within each
of the predominant regimes in BE and NL. The left part of Table 4 reports the estimated industry-specific
scale elasticity parameter, the middle part the estimated joint market imperfections parameter and the right
part the relevant product and labor market imperfection parameters, i.e. the price-cost mark-up and the
profit ratio?® within IC-PR, the price-cost mark-up, the profit ratio and the extent of rent sharing within
IC-EB, and the price-cost mark-up, the profit ratio and the labor supply elasticity within /C-MO. The

25The profit ratio, defined as (%) , shows that the source of profit lies either in imperfect competition or decreasing returns
J
to scale.
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standard errors (o) of 7i;, 7;, aj, Bj and (gﬁf) ~are computed using the Delta method (Wooldridge, 2002).%5
All industry-specific estimates are presented {n Table B.9 in Appendix B. In addition to the parameters
reported in Table 4, Table B.9 also reports the computed factor shares and the output elasticity estimates.?”
In Table B.9, industries within the PC-PR- and IC-PR-regimes are ranked according to fi;. Within the
IC-EB-regime, we rank industries in increasing order of 7,. Within the PC-MO- and IC-M O-regimes,
industries are ranked according to 3;. Graph B.1 in Appendix B shows the relationship between the product

market competition parameter (1i;) and the joint market imperfections parameter (¢;) for all industries using

different symbols for the different regimes.

Let us focus the discussion on the primary parameters within the predominant regimes in BE and NL
respectively. The predominant regimes in BE are IC-EB (53% of industries/51% of firms), IC-MO (27%
of industries/19% of firms) and IC-PR (17% of industries/12% of firms).

e Within regime R = IC-EB in BE, Xj is lower than 0.925 for industries in the first quartile and higher
than 0.993 for industries in the third quartile. zzj is lower than 0.240 for industries in the first quartile
and higher than 0.707 for industries in the third quartile. The corresponding ﬁj is lower than 1.090 for
the first quartile of industries and higher than 1.190 for the top quartile. The corresponding ¢, is lower
than 0.323 for the first quartile of industries and higher than 0.577 for the top quartile. The median
values of Xj, @j, ﬁj and gAﬁj are estimated at 0.977, 0.434, 1.153 and 0.428 respectively.

e Within regime R = IC-MO in BE, Xj is lower than 0.952 for industries in the first quartile and higher
than 1.025 for industries in the third quartile. @j is lower than -0.176 for industries in the first quartile
and higher than -0.072 for industries in the third quartile. The corresponding 7i; is lower than 1.016 for
the first quartile of industries and higher than 1.090 for the top quartile. The corresponding (Eg) s

J

estimated to be lower than 6.309 for industries in the first quartile and higher than 15.803 for industries

in the upper quartile. The median values of Xj, @j, ﬁj and (Eﬁ) ~are estimated at 0.978, -0.094, 1.033
J
and 11.585 respectively.

e Within regime R = IC-PR in BE, :\\j is lower than 0.985 for industries in the first quartile and higher
than 1.228 for industries in the third quartile. ﬁj is lower than 1.105 for industries in the first quartile

and higher than 1.219 for industries in the upper quartile. The median values of Xj and ﬁj are estimated
at 1.014 and 1.178 respectively.

5 ~ ~ T % ~N ~ 29 ng(ggfgif\f - 5 5 a =@
26Dropping subscript j, i, 7, ¢, f and €5 are derived as follows: fi = a]]‘é, y=— M/ = 11—:/, B = a—i\;% and
A (ay+ap—1) c
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2TFor reasons of completeness, Table B.9 also provides detailed information on the SYS-GMM estimates of the industries

which are classified in the non-predominant regimes in both countries, i.e. the PC-PR- and PC-MO-regimes in BE and the
PC-PR-regime in NL.
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The predominant regimes in NL are IC-EB (57% of industries/64% of firms), IC-PR (20% of industries/21%
of firms) and IC-MO (17% of industries/12% of firms).

e Within R = IC-EB in NL, :\\j is lower than 0.965 for industries in the first quartile and higher than
1.004 for industries in the third quartile. @j is lower than 0.282 for industries in the first quartile and
higher than 0.573 for industries in the third quartile. The corresponding ﬁj is lower than 1.242 for the
first quartile of industries and higher than 1.453 for the top quartile. The corresponding ¢, is estimated
to be lower than 0.196 for industries in the first quartile and higher than 0.318 for industries in the
upper quartile. The median values of Xj, zA/Jj, ﬁj and gAZ)j are estimated at 0.977, 0.453, 1.305 and 0.262

respectively.

e Within regime R = IC-PR in NL, Xj is lower than 0.997 for industries in the first quartile and higher
than 1.099 for industries in the third quartile. ji is lower than 1.020 for industries in the first quartile
and higher than 1.264 for industries in the upper quartile. The median values of :\\j and Ji; are estimated
at 1.087 and 1.166 respectively.

e Within R = IC-MO in NL, Xj is lower than 0.982 for industries in the first quartile and higher than
1.023 for industries in the third quartile. 9; is lower than -0.415 for industries in the first quartile and
higher than -0.085 for industries in the third quartile. The corresponding ﬁj is lower than 1.021 for
the first quartile of industries and higher than 1.253 for the top quartile. The corresponding (gg) s
estimated to be lower than 2.662 for industries in the first quartile and higher than 12.030 for industlzies

in the upper quartile. The median values of Xj, @j, ﬁj and (Efj) ~are estimated at 1.009, -0.145, 1.105
J
and 9.413 respectively.

<Insert Table 4 about here>

Given that we have provided evidence of compositional variation in regimes across countries, we expect a priori
to observe differences in median market imperfection parameters across countries within a particular regime.
We confirm this expectation within the dominant regime. Indeed, within the IC-E B-regime, the median
price-cost mark-up is estimated to be significantly higher in NL (1.305 compared to 1.153 in BE) whilst the
median absolute extent of rent sharing is estimated to be significantly higher in BE (0.428 compared to 0.262
in NL). As noted above, the level of price-cost mark-ups depends on the degree of tradeability of an industry’s
output, and hence asymmetric exposure to international competition might be an important determinant of
price-cost mark-up heterogeneity across countries and industries. The higher trade opennes in BE and the
composition of Belgian exports might explain the lower price-cost mark-up estimates in BE whilst the lower
extent of rent-sharing estimates in NL might be explained by the trade unions’ voluntary acceptance of
modest wage increases. However, we do not detect any statistically significant cross-country differences in

the median product and labor market imperfection parameters within the other two predominant regimes.

Existing empirical studies —relying on either the same or a simplified version of our theoretical model-
have found that product and labor market imperfections are likely to go hand in hand by documenting a
positive correlation between the estimated price-cost mark-up and the estimated extent of rent sharing in
the cross-section dimension (see Dobbelaere, 2004; Boulhol et al., 2011 and Dobbelaere and Mairesse, 2013).
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Corroborative evidence is provided by several OECD studies indicating that (i) there is a positive correlation
between product market regulation and industry wage mark-ups (OECD, 2001) and (ii) product and labor
market deregulations are correlated across countries (e.g. Brandt et al., 2005). Supporting evidence is also
given by Ebell and Haefke (2006) who argue that the strong decline in coverage and unionization in the UK
and the US might have been a direct consequence of product market reforms of the early 1980s and by Boulhol
(2009) who develops a theoretical model formalizing the idea that trade and capital market liberalization
put pressure on labor market institutions leading to deregulation. Do we observe any relationship between
product and labor imperfections in the two countries under consideration? To get a first insight, Table
B.7 in Appendix B reports correlations between product and labor market imperfection parameters for all
industries and for two out the three predominant regimes (IC-EB and IC-MO) in both countries. Two
types of correlations between ﬁj and ﬁj / ﬁj and B]‘ are reported: Spearman’s rank correlation coefficients
and biweight midcorrelation coefficients. The latter, which is based on Wilcox (2005), gives a correlation
that is less sensitive to outliers and therefore more robust. Considering all industries, we observe a significant
and strong correlation (of more than 0.60) between either zi; and 7, or 7i; and Bj in BE. This holds for
both types of correlation coefficients. Within the dominant IC-EB-regime in BFE, we find a significant
robust correlation of about 0.66 between zi; and 7;, which we do not confirm within the IC-M O-regime.
Considering all industries, we observe a significant rank (robust) correlation of 0.63 (0.18) between i; and
7, and a significant rank (robust) correlation of 0.57 (0.22) between i; and Bj in NL. However, none of
the correlation coefficients are significant within the predominant IC-EB- and I1C-MO- regimes.?® A visual
representation is given in Graph 1 for BE and Graph 2 for N L. The first two panels in each graph focus on all
industries, whereas the last two panels focus on the IC-EB- and IC-M O- regimes respectively. The dashed
lines denote the median values of the product and labor market imperfection parameters. Manufacturing

industries are indicated in green, service industries in red.

<Insert Graphs 1-2 about here>

During the second half of 2008, the Belgian economy was hit in earnest by the international crisis. We
examined the sensitivity of the type and the degree of market imperfections to excluding the financial crisis
years 2009-2011 from the estimation sample in BE. Selecting only firms having at least three consecutive
observations as in the original estimation sample, we end up with 4,310 firms covering the period 2003-2008
(i.e. 81% (60%) of the original estimation sample in terms of firms (observations)). Compared to the original
classification (see Table 2), we observe a slight decrease in the proportion of PC-PR- and PC-M O-industries
which translates into a slight increase in the proportion of IC-PR- and IC-M O-industries. Consistent with
the original classification, the predominant regimes are IC-E B (53% of industries), IC-PR (30% of industries)

and IC-PR (13% of industries). Considering all industries, the median price-cost mark-up is estimated at

28 Another measure that is often used as a proxy for market power is the PCM (see supra). We checked how the average
industry-specific PCM; ~which we computed from the raw data— correlates with (i) the average industry-specific price-cost
mark-ups imposing the PR-labor market setting on the data as in Hall (2006) (fyy, ;) and (43) our average industry-specific
price-cost mark-up (uj)‘ We find a significantly positive robust correlation between PCM; and Honly,; in all industries and in
the IC-EB- and IC-MO-regimes which is about 0.40 for BE and about 0.30 for NL. In addition, we observe a significantly
positive robust correlation between PCM; and pj; of about 0.20 in the IC-EB- and IC-MO-regimes. In contrast, the latter

correlation appears to be significantly negative for NL.
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1.100 (compared to 1.098 in the original estimation sample). In the IC-E B-regime, the median price-cost
mark-up and absolute extent of rent sharing are estimated at 1.163 and 0.462 respectively (compared to
1.153 and 0.428 in the original estimation sample). In the IC-MO-regime, the median price-cost mark-up
and labor supply elasticity are estimated at 1.059 and 2.813 respectively (compared to 1.033 and 11.585 in
the original estimation sample). In the IC-P R-regime, the median price-cost mark-up is estimated at 1.140
(compared to 1.178 in the original estimation sample). This sensitivity check reveals that neither the type nor
the degree of market imperfections is significantly affected by excluding the financial crisis years 2009-2011
from the Belgian estimation sample (except for the large decrease in the labor supply elasticity estimate in
the 1C-M O-regime).?’

7 Differences in T F P distributions

7.1 Related literature

Economists have devoted much research to identifying the sources of large and persistent productivity growth
differences across firms, industries and countries (Syverson, 2011). Starting from the perspective that in an
economy with heterogeneous production units, aggregate T F P depends not only on the T'F'P’s of individual
production units but also on how inputs are allocated across these production units, a new theoretical and
empirical literature has emerged over the past decade. This literature has now well established the important
role of misallocation of resources across productive units in explaining aggregate outcomes. Existing studies
examine e.g. the extent to which specific policies, institutional factors (such as unemployment insurance and
employment protection, trade barriers) and market imperfections (such as heterogeneity in price-cost mark-
ups, credit constraints) impact aggregate TF P via generating misallocation (see Restuccia and Rogerson,

2013 for references).

In the previous section, we have documented heterogeneity in resource allocative efficiency across countries
and industries and we have identified and quantified industry-specific measures of product and labor market
competition which are thought to be empirically important sources of this documented misallocation. This
section attempts to assess the importance of product and labor market competition in explaining T F P
growth differences in a descriptive way. More specifically, to gain insight into the importance of product
and labor market settings in shaping TF P distributions, we explore whether any pattern can be observed
in the moments of regime-specific productivity distributions. In addition, to investigate the potential role of
skills and the compositional variation within regimes in affecting regime-specific TF' P distributions, we also
distinguish between (¢) high- and low-skilled firms within each of the prevalent regimes and (i7) manufacturing

and service firms within each of the predominant regimes in both countries.

There is a vast theoretical and empirical literature on the impact of product market competition on produc-
tivity. Theoretically, there are several channels through which increased product market competition might
positively affect productivity: () through within-firm reallocation of inputs and between-firm reallocation;

forcing the least productive firms to exit (selection effect, see e.g. Syverson, 2007) and reallocating market

29Detailed results are not reported but available upon request.
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shares towards the most productive firms (reallocation effect) (both effects are referred to as allocative effi-
ciency, see e.g. Melitz, 2003)3°, (i) through optimizing the use of production factors (productive or technical
efficiency, see e.g. Green and Mayes, 1991); predominantly through reducing agency costs and increasing
managerial and workers’ effort and (4i7) through incentivizing firms to innovate and moving towards the
technological frontier (dynamic efficiency, see Hashmi, 2013 for references). Empirically, studies focusing on
the first channel generally find a negative relationship between the degree of product market competition
and price-cost mark-ups, confirming the theoretical predictions (see e.g. Jacquemin and Sapir, 1991; Allen
et al., 1998; Griffith and Harrison, 2004; Boulhol et al., 2011). Empirical studies using frontier production
techniques confirming the theoretical predictions of the second channel include e.g. Green and Mayes, 1991;
Bradley et al., 2001; Lien and Peng, 2001; Driessen et al., 2006; Yuen and Zhang, 2009. Empirical evidence
on the third channel remains inconclusive (see Hashmi and Van Biesenbroeck, 2010 for a discussion).3!

Likewise, there is a large literature on the impact of labor market conditions/institutions in general and
unionization in particular on productivity. The latter literature identifies two channels through which unions
might have a positive impact on productivity (Freeman and Medoff, 1984). The first channel —which is called
the monopoly union effect— is through firms’ response to increased labor costs by increasing the capital inten-
sity and employing better-quality labor. The second channel —which is called the union voice/institutional
response effect— is through (¢) the ‘shock’ effect that unions might cause, inducing managers to change pro-
duction methods and to adopt more efficient personnel policies (Slichter et al., 1960), (i7) a reduction of staff
turnover (Freeman, 1976; Addison and Barnett, 1982), (i74) improved worker morale and motivation (Leiben-
stein, 1966) and (iv) better communication between workers and management (Dworkin and Ahlburg, 1985).
The productivity gain resulting from the first channel is socially harmful because it is caused by inefficient
allocation of resources while the productivity gain from the second channel is socially desirable because it is
induced by improved allocative and technical efficiency (Freeman and Medoff, 1979; DeFina, 1983). Negative
productivity effects might arise from strike activity and non-cooperative behavior (Caves, 1980; Flaherty,
1987) and the adoption of inefficient work practices (Pencavel, 1977); thereby decreasing allocative and
technical efficiency. There are several channels through which unions might have an impact on innovation
activities, affecting dynamic efficiency (see Menezes-Filho and Van Reenen, 2003 and Lingens, 2007 for a
discussion). Empirically, micro evidence on the impact of unions on productivity as well as on innovation
is inconclusive (see Doucouliagos and Laroche, 2003, 2012 for surveys).?? Inspired by the seminal papers of
Bruno and Sachs (1985) and Calmfors and Driffel (1988), a vast empirical literature has examined the impact
of the level of centralization of wage bargaining on economic performance but has not established a robust

relationship (see Flanagan, 1999 and Aidt and Tzannatos, 2005 for surveys).?3

Labor market institutions might also influence productivity in different directions. On the one hand, rigid la-

30The general presumption is that intensified competition among firms alleviates the distortions associated with monopoly
power, thereby generating higher TFP. Several studies, however, challenge the latter presumption (see e.g. Vickers, 1995,
Epifani and Gancia, 2011 and De Loeker et al., 2012).

31We refer to Polder and Veldhuizen (2012) for evidence for the NL.

32In a model of strategic R&D with union bargaining, Ulph and Ulph (1994) show that the impact of unions on innovation
depends on the bargaining scope (i.e. wages (right-to-manage bargaining) versus wages and employment (efficient bargaining)),
which is empirically confirmed by Menezes-Filho et al. (1998).

33Lingens (2007) theoretically shows that the growth effect of unionization depends on the level of centralization of wage

bargaining.
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bor market institutions (such as employment protection regulation, search frictions in job-to-job transitions)
might hinder productivity growth through raising labor adjustment costs thereby impeding labor reallocation
(Autor et al., 2007; Martin and Scarpetta, 2012; Fajgelbaum, 2013).343> On the other hand, such cooper-
ative labor relations might lead to higher productivity growth. Protection against dismissal might improve
productivity as secure workers will be more willing to cooperate with management in the development of the
production process and in disclosing (tacit) knowledge for the firm (Lorenz, 1992, 1999; Giichter and Falk,
2002). By promoting job stability, high employment protection might also encourage workers to invest in
education in training as it reduces the uncertainty with the future pay-offs of such human capital investments
(Agell, 1999; Acharya et al., 2013).36

7.2 Descriptive evidence

Consistent with our modified production function framework, we measure TF P as the residual of a SYS-
GMM estimation of the standard Cobb-Douglas production function at the industry level [Eq. (12)]. More
specifically, we estimate a production function for each of the 30 manufacturing and service industries in BE
and NL and calculate TFP as TF Py = qit — i [an (ni — kit) + anr (miz — ki) fsz[aN (ki — nit)] *int -
u;. Graph 3 presents the kernel density estimates of the TF'P distributions by country and by each of the
prevalent regime. The upper part of Table 5 reports the moments —mean, variance, skewness and kurtosis— of
the corresponding distributions. Within each country, regimes are ranked in decreasing order of prevalence

in all tables and graphs in this section.

Interesting cross-country and cross-regime differences show up. Focusing on cross-country differences, average
TFP growth rates vary between 0.3% (R = PC-MO) and 2.2% (R = IC-MO) in BE and between 1.4%
(R = PC-PR) and 2.4% (R = IC-PR) in NL. Average TFP growth rates are lower in the IC-PR- and
IC-EB-regimes in BE, whilst the opposite is true in the IC-M O-regime. No significant differences in TF P
growth rates are detected in the PC-PR-regime. Except for the IC-MO-regime, TF P is more dispersed
in all regimes in NL, suggesting more inequality in the TF P distributions in these Dutch regimes. The
mass of the TFP distributions is concentrated on the left in in all regimes in both countries (right-skewed).
The positive skewness is lower in the IC-PR- and IC-E B-regimes in BFE, whilst the opposite holds in the
PC-PR- and IC-MO-regimes. TF P distributions consistently have sharper peaks and heavier tails than a
standard normal distribution in all regimes in both countries, implying that most of the variance in TF P is

37

due to extreme but infrequent deviations.”’. Except for the IC-FE B-regime, this positive excess kurtosis is

significantly higher in all regimes in BE.

Focusing on regime differences, we observe the lowest average TF P growth rate in PC-M O-regime in BE

34Recent cross-country evidence and studies of policy reforms relating firm-level adjustment to institutional characteristics of
the labor market include Caballero et al. (2004), Kugler (2007) and Haltiwanger et al. (2008).

35In a search model with two sided heterogeneity and on-the-job search, Cai et al. (2014) study the desirability of centralized
(versus decentralized) bargaining agreements by assessing the trade-off between the reduced allocative role of wages and the
internalization of the business-stealing externality induced by centralized wage bargaining.

36Dustmann and Schonberg (2009) show that unions positively affect on-the-job training by imposing wage floors that lead
to wage compression.

37In order to compare the distribution with a standard normal distribution, which has a kurtosis (k) of k = 3, the excess
kurtosis (k¢) is defined as k¢ = k — 3.
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and in the regime characterized by perfect competition in both markets (R = PC-PR) in NL. The highest
average T'F P growth rate is recorded in the IC-MO-regime in BE and the IC-PR-regime in NL. The
lowest dispersion is detected in the PC-P R-regime (IC-MO-regime) in BE (N L) and the highest dispersion
in the IC-P R-regime in both countries. Irrespective of the product market setting, TF' P appears to be more
unequally distributed in regimes characterized by perfect competition or right-to-manage bargaining in N L.
Compared to the dispersion, a reverse pattern is detected for the skewness in BE: the TF P distribution in
the IC-P R-regime displays the lowest positive skewness, whilst the T'F'P distribution in the PC-P R-regime
the highest positive skewness. In N L, the TF P distribution is less skewed to the right in the IC-M O-regime
and most skewed to the right in the IC-FE B-regime. The lowest positive excess kurtosis is detected in the IC-
MO-regime (PC-PR-regime) and the highest positive excess kurtosis in the IC-P R-regime (IC-FE B-regime)
in BE (NL).

Summing up, we discern cross-country cross-regime differences in TF P distributions which might be in-
terpreted as descriptive evidence of resource misallocation across heterogeneous production units being an
important source of cross-country differences in measured TF P as emphasized in the literature (see supra).
However, our descriptive analysis does not reveal a clear relationship between the type of product and labor
market imperfections and TF P distributional characteristics. In other words, we do not observe a unified
ranking of regimes in terms of TF' P distributional characteristics in both countries. We do find that TF P
distributions in the IC-PR- and IC-FE B-regimes share similar characteristics in both countries. More specif-
ically, TF'P distributions in the IC-PR-regime are characterized by (i) a (relatively) high mean, (i) the
highest dispersion which (i47) is caused by (extreme) outliers. TFP growth rates are on average relatively
low and at the same time less dispersed in the IC-EB-regime. The latter finding suggests that unioniza-
tion seems to impact TF P negatively compared to non-unionized regimes. The lower TF'P dispersion in
the unionized regime is somehow compatible with the microeconomic evidence of highly centralized wage
bargaining settings being more conducive to wage compression compared to decentralized wage bargaining
settings (see Hartog et al., 2002; Cardoso and Portugal, 2005; Card and de la Rica, 2006).

<Insert Graph 3 and Table 5 about here>

Which factors could further explain these differences in T'F'P distributions across countries and regimes?
Given the data at hand, we examine (4) the role of skills and (4¢) the compositional variation within regimes
in shaping TF P distributions. Focusing on skill heterogeneity, the middle part of Table 5 reports the T F P
distributional characteristics selecting only the high-skilled firms whilst the lower part only selects the low-
skilled firms. The corresponding T'F P differences are visualized in Graph 4. Looking at the first two moments
of the TF' P distributions, we confirm that average TF' P growth rates are significantly higher in high-skilled
enterprises in all regimes, except for the PC-P R-regime in both countries. This result is consistent with the
finding of significantly positive effects of human capital on productivity (see Lebedinski and Vandenberghe,
2014 for evidence for BE and Bartelsman et al., 2014 for evidence for NL). Focusing on cross-country
differences, average TFP growth rates vary between 0.8% (R = PC-MO) and 2.1% (R = IC-MO) in
high-skilled firms in BE and between 1.0% (R = PC-PR) and 2.7% (R = IC-PR) in NL. In low-skilled
firms, the respective growth rates vary between -0.8% (R = PC-MO) and 2.1% (R = PC-PR) in BE and
between 0.7% (R = IC-PR) and 1.5% (R = IC-MO) in NL. The gap in average TF P growth rates between

27



high- and low-skilled enterprises is most pronounced in the PC-M O-regime in BE and the IC-P R-regime in
NL. The respective premia amount to 1.6 and 2.0 percentage points. TF P is more dispersed in high-skilled
enterprises in all regimes in N L whilst this only holds for the PC-MO- and IC-E B-regimes in BE. Focusing
on a cross-country cross-regime comparison, interesting differences shows up. In both types of firms, average
TFP growth rates are high and TFP is less unequally distributed in the regime characterized by perfect
competition in both markets (R = PC-PR) compared to the other prevalent regimes in BE whereas the
opposite pattern holds in NL. Focusing on the regimes typified by imperfect competition in both markets,
TF P distributions are characterized by a relatively low mean and a relatively low dispersion in the IC-FE B-
regime in BE and by a relatively high mean but a relatively low dispersion in the IC-M O-regime in N L.
This is true for both the high- and low-skilled enterprises.

<Insert Graph 4 about here>

In Section 6.2, we already pointed to large within-regime industry heterogeneity across both countries. In-
spired by the compositional variation within the predominant regimes —IC-EB, IC-M O and IC-P R— across
both countries (seeTable B.8 in Appendix B), we decomposed each of these predominant regimes into a
manufacturing and a services part to examine the role of this compositional variation in shaping TF P distri-
butions.*® Graph 5 presents the kernel density estimates of the TF P distributions by country and by each
of the prevalent regime, split into a manufacturing and services part. Table 6 reports the moments of the
corresponding distributions. Focusing on cross-country differences, average T'F'P growth rates are the lowest
in the IC-E B-regime in both manufacturing and services in both countries. In manufacturing, the highest
average T'F P growth rate is found in the IC-MO-regime (IC-PR-regime) in BE (NL). TFP distributions
are less dispersed in the /C-E B-regime and most widely dispersed in the /C-P R-regime in manufacturing in
both countries. In services, the highest average T'F P growth rate is recorded in the IC-P R-regime in both
countries. TFP is less unequally distributed in the R = IC-MO-regime and most unequally distributed
in the IC-PR-regime in services in both countries. In all regimes in both countries, average T F P growth
rates are higher in services with this productivity premium being the highest in the IC-PR-regime. The
latter amounts to 1.8 and 1.0 percentage points in BE and N L respectively. In all regimes in both countries,
TFP distributions in services are more dispersed than their counterparts in manufacturing, except for the
IC-PR-regime in BE.

<Insert Graph 5 and Table 6 about here>

So far, we have focused on uncovering a potential link between the type of product and labor market imper-
fections and T'F' P distributional characteristics. Section 6.2 has provided evidence of sizeable within-regime
industry heterogeneity in the degree of product and labor market imperfections. Examining in a descriptive
way the potential link between the degree of market imperfections and different moment of TF P distribu-
tions, Table 7 reports correlations between T F' P distributional characteristics and product and labor market
imperfection parameters for all industries in both countries and for industries belonging to the IC-EB- or
IC-MO-industries in BE, and the IC-EB-, IC-PR-, or IC-MO-industries in NL.?*® Selecting only the

38For both countries, we obviously selected only the regimes to which both manufacturing and service industries belong, which
are precisely the predominant regimes.
39The selection of regimes in each country is based on having a minimum number of industries belonging to these regimes in

order to perform this descriptive exercise.
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statistically significant correlations, a visual representation is given in Graph 6 for BE and Graph 7 for
N L where manufacturing industries are indicated in green and service industries in red. The dashed lines
denote the median values of the relevant TF P distributional characteristics and the product/labor market
imperfection parameters. Graphs B.2 and B.3 in Appendix B show the relationship between T'F' P distribu-
tional characteristics (I'FPGRuean,j; TFPGRps0 j, TFPGRsq j, TFPGRgkew,j and TFPGRk ;) and
the product market competition parameter (ﬁj) for all industries in BE and N L respectively, using different
symbols for the different regimes. Table B.10 in Appendix B reports the moments of all industry-specific
TF P distributions in a particular regime.*® The corresponding TF P differences are visualized in Graph B.4
for BE and Graph B.5 for NL in Appendix B.

Focusing on all industries, we observe a small significantly positive robust correlation between average T'F P
growth rates and relative extent of rent sharing parameters in BE. In N L, we find a small significantly pos-
itive robust correlation between median T F' P growth rates and both labor market imperfection parameters,
i.e. either %— or Bj whilst a significantly negative rank and robust correlation is detected between T'F'P disper-
sion and both labor market imperfection parameters. Focusing on the IC-FE B-regime, we find a significantly
negative robust correlation between T'F'P dispersion and price-cost mark-up parameters in BE. In NL,
we observe a large significantly positive rank correlation between average TF P growth rates and price-cost
mark-up parameters whilst a significantly negative robust correlation between average TF'P growth rates
and relative extent of rent sharing parameters. The latter suggests that the negative impact of unionization
on TFP seems to depend on the bargaining strength of unions. Focusing on the IC-MO-regime, a large
significantly negative rank correlation is found between median TF' P growth rates and the relevant product
and labor market imperfection parameters (11; and BJ) whereas a significantly negative robust correlation
is detected between T'F'P dispersion and 3; in BE. The latter also holds in NL, although the correlation
is much smaller. In addition, we observe a large significantly negative rank and robust correlation between
TF P dispersion and price-cost mark-up parameters and a large significantly positive rank and robust corre-
lation between the peakedness of T'F P distributions and Bj in NL. Focusing on the IC-PR-regime in NL, a
significantly negative robust and rank correlation is found between T'F'P dispersion and price-cost mark-up

parameters.
<Insert Graphs 6 & 7 and Table 7 about here>

Summing up, this section illustrates considerable heterogeneity in TF P across the two countries, between
different regimes, between enterprises that differ in terms of skill type within a regime and between different
industries within a regime. Hence, we provide clear descriptive evidence of T F P distributions varying by the
type of competition prevailing in product and labor markets. The prevalent labor market setting appears to
be more decisive than the product market setting in shaping regime-specific TF P distributions. In both coun-
tries, average T F' P growth rates are among the largest but T'F P is more unequally distributed in the regime
characterized by imperfect competition in the product market and perfect competition or right-to-manage
bargaining in the labor market whilst the opposite holds in the regime typified by imperfect competition

in the product market and efficient bargaining in the labor market. In addition, our descriptive analysis

40For reasons of completeness, Table B.10 also reports the TF P distributional characteristics for industries which are classified
in the IC-PR-, PC-MO- or PC-PR-regimes in BE and the PC-PR-regime in NL. Within each regime, industries are ranked
in increasing order of TFPGRfean,;-
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demonstrates that TF P distributional characteristics vary to some extent by the degree of imperfections in

product and labor markets, i.e. the levels of product and labor market power.

8 Conclusion

Since the initiation of the Single Market Program, regulatory policies aimed at fostering market openness
and competition have been implemented and at the same time efforts in linking labor market policies to
industrial relations have been intensified across EU countries in order to stimulate productivity. While some
empirical studies have confirmed the effectiveness of these pro-competitive effects by providing evidence
of stronger product market competition and less rigid labor market policies having boosted productivity
performances, an evaluation of the joint impact of product and labor market imperfections on productivity is
non-existent. Contributing to the econometric literature on product and labor market imperfections and to
the recent literature on misallocation of resources, this paper re-examines the potential relationship between
competition and total factor productivity (T'F'P) by analyzing how the type and the degree of product and
labor market imperfections shape TF' P distributions.

Following the methodology developed in Dobbelaere and Mairesse (2013), we use econometric production
functions as a tool for testing the type of competition prevailing in product and labor markets and for assessing
their degree of imperfection. Our empirical analysis is based on two unbalanced panels of manufacturing and
service firms: 5,285 firms over the period 2003-2011 in Belgium and 9,653 firms over the period 1999-2008 in
the Netherlands. It consists of two parts. In the first part, we apply a procedure to classify 30 comparable
manufacturing and service industries in distinct regimes characterizing the type of competition prevailing in
product and labor markets and to investigate within-regime industry heterogeneity in the degree of product
and labor market imperfections. In the second part, we revisit the potential relationship between —product
and labor market— competition and T'F' P growth in a descriptive way by exploring whether any pattern can

be observed in the moments of regime-specific TF'P distributions.

Our main findings are summarized as follows. First, the prevalent product and labor market settings and
hence the prevalent regimes are to some extent comparable in Belgium and the Netherlands. In both countries,
() the proportion of industries that is characterized by imperfect competition in the product market amount
to more than 90% and (i7) the most prevalent labor market setting is efficient bargaining. As such, the
dominant regime in both countries is one of imperfect competition in the product market and efficient
bargaining in the labor market (IC-EB). The most pronounced difference that we observe is a higher
prevalence of monopsony and a lower prevalence of perfect competition or right-to-manage bargaining in
Belgium compared to the Netherlands. Second, our analysis reveals important cross-country differences in
the composition of industries making up the regimes and cross-country variation in the levels of product
and labor market imperfection parameters within the dominant IC-FE B-regime. Within the latter regime,
the median price-cost mark-up is estimated to be significantly higher in the Netherlands (1.305 compared to
1.153 in Belgium) whilst the median absolute extent of rent sharing is estimated to be significantly higher
in Belgium (0.428 compared to 0.262 in the Netherlands). Third, we discern cross-country cross-regime
differences in T'F P distributions which might be interpreted as descriptive evidence of resource misallocation

across heterogeneous production units being an important source of cross-country differences in measured
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TFP. Our descriptive analysis reveals that the prevalent labor market setting appears to be more decisive
than the product market setting in shaping regime-specific T F P distributions. In both countries, average
TFP growth rates are among the largest but T F' P is more unequally distributed in the regime characterized
by imperfect competition in the product market and perfect competition or right-to-manage bargaining in
the labor market (IC-PR) whilst the opposite holds in the regime typified by imperfect competition in the
product market and efficient bargaining in the labor market (IC-EB). In addition, our descriptive analysis
demonstrates that TF P distributional characteristics vary to some extent by the degree of imperfections
in product and labor markets, i.e. the levels of product and labor market power. Finally, in all regimes in
both countries, we find that average TF'P growth rates are higher in high-skilled enterprises compared to
low-skilled enterprises, except for the regime characterized by perfect competition in both markets (PC-PR).
In all predominant regimes in both countries, average TF P growth rates are found to be higher in services

compared to their counterparts in manufacturing.

References

[1] Abraham F, Konings J, Vanormelingen S. 2009. The effect of globalization on union bargaining and
price-cost margins of firms. Review of World Economics 145(1): 13-36.

[2] Acemoglu D, Autor D. 2011. Skills, Tasks and Technologies: Implications for Employment and Earnings.
Handbook of Labor Economics, vol. 4: 1043-1171. Amsterdam: Elsevier.

[3] Addison J., Barnett A. 1982. The impact of unions on productivity. British Journal of Industrial
Relations 20(2): 145-162.

[4] Acharya V, Baghai R, Subramanian K. 2013. Labor laws and innovation. Journal of Law and Economics
56(4): 997-1037.

[5] Ackerberg D, Caves K, Frazer G. 2006. Structural identification of production functions. Unpublished

manuscript.

[6] Agell J. 1999. On the benefits from rigid labour markets: Norms, market failures and social insurance.
Economic Journal 109(453): 143-164.

[7] Aidt T, Tzannatos Z. 2005. The cost and benefits of collective bargaining. Cambridge Working Paper

in Economics 0541.

[8] Allen C, Gasiorek M, Smith A. 1998. The competition effects of the Single Market in Europe. Economic
Policy 27(13): 439-486.

[9] Amiti M, Pissarides C. 2005. Trade and industrial location with heterogeneous labor. Journal of Inter-
national Economics 67(2): 392-412.

[10] Anderson T, Sgrenson B. 1996. GMM estimation of a stochastic volatility model: A Monte Carlo study.
Journal of Business and Economic Statistics 14(3): 328-52.

31



[11]

[12]

[13]

[15]

[16]

[23]

[24]

[25]

Antonczyk D, Fitzenberger B, Leuschner U. 2009. Can a task-based approach explain the recent changes
in the German wage structure? Jahrbucher fur National Okonomie und Statistik (Journal of Economics
and Statistics) 229 (2-3): 214-238.

Arellano M, Bond SR. 1991. Some tests of specification for panel data: Monte Carlo evidence and an
application to employment equations. Review of Economic Studies 58(2): 277-297.

Arellano M, Bover O. 1995. Another look at the instrumental variable estimation of error-components
models. Journal of Econometrics 68(1): 29-51.

Amoroso S., Melenberg B, Plasmans J, Vancauteren M. 2013. Firm-level productivity under imperfect

competition in output and labor markets. Mimeo.

Ashenfelter O, Farber H, Ransom M. 2010. Labor market monopony. Journal of Labor Economics
28(4): 203-210.

Aucremanne L, Druant M. 2005. Price-setting behaviour in Belgium: What can be learned from an ad

hoc survey? National Bank of Belgium Working Paper 65.

Autor D, Handel M. 2013. Putting tasks to the test: Human capital, job tasks, and wages. Journal of
Labor Economics 31(S1): S59-S96.

Autor, D, Katz LF, Krueger A. 1998. Computing inequality: Have computers changed the labor market?
Quarterly Journal of Economics 113(4): 1169-1214.

Autor D, Kerr W, Kugler A. 2007. Do employment protections reduce productivity? Evidence from
U.S. states. Economic Journal 117(521): F189-F217.

Baum FC. 2006. An introduction to modern econometrics using Stata. Stata Press: Texas.

Badinger H. 2007. Has the EU’s Single Market programme fostered competition? Testing for a decrease
in mark-up ratios in EU industries. Ozford Bulletin of Economics and Statistics 69(4): 497-519.

Bartelsman EJ, Dobbelaere S, Peters B. 2014. Allocation of human capital and innovation at the
frontier: Firm-level evidence on Germany and the Netherlands. Industrial and Corporate Change,

forthcoming.

Bas M, Causa O. 2013. Trade and product market policies in upstream sectors and productivity in
downstream sectors: Firm-level evidence from China. Journal of Comparative Economics 41(3): 843-
862.

Basak D, Hoefel A, Mukherjee A. 2014. Union bargaining power and product innovation: Relevance of
preference function. Mimeo.

Benavente JM, Dobbelaere S, Mairesse J. 2009. Interaction between product market and labour market
power: Evidence from France, Belgium and Chile. Applied Economics Letters 16(6): 573-577.

Blundell RW, Bond SR. 1998. Initial conditions and moment restrictions in dynamic panel data models.
Journal of Econometrics 87(1): 115-143.

32



[27]

[28]

[29]

[30]

[32]

[33]

[40]

[41]

Booth A. 2014. Wage determination and imperfect competition. Labour Economics, Special Issue -

European Association of Labour Economists 25th Annual Conference, forthcoming.

Boulhol H. 2009. Do capital market and trade liberalization trigger labor market deregulation? Journal
of International Economics 77(2): 223-233.

Boulhol H, Dobbelaere S, Maioli S. 2011. Imports as product and labour market discipline. British
Journal of Industrial Relations 49(2): 331-361.

Borghans L, Green F, Mayhew K. 2001. Skills Measurement and Economic Analysis: An Introduction.
Ozford Economic Papers 53(3): 375-384.

Borghans L, Kriechel B. 2009. Wage structure and labor mobility in the Netherlands, 1999-2003. In The
structure of wages: An international comparison, Lazear ED, Shaw KL (eds). University of Chicago

Press: Chicago.

Borghans L, ter Weel B. 2007. The diffusion of computers and the distribution of wages. European
Economic Review 51(8): 715-748.

Bowsher C. 2002. On testing overidentifying restrictions in dynamic panel data models. Economics
Letters T77(2): 211-220.

Bradley S, Johnes G, Millington J. 2001. The effect of competition on the efficiency of secondary schools
in England. European Journal of Operational Research 135(3): 545-568.

Brandt N, Burniaux JM, Duval R. 2005. Assessing the OECD jobs strategy: Past development and

reforms. OECD Working Paper 429. Organisation for Economic Cooperation and Development.
Bruno M, Sachs J. 1985. The economics of worldwide stagflation. Basil Blackwell: Oxford.

Buchele R, Christiansen J. 1999. Employment and productivity growth in Europe and North America:
The impact of labor market institutions. International Review of Applied Economics 13(3): 313-332.

Caballero R, Cowan K, Engel E, Micco A. 2004. Effective labor market regulation and microeconomic
performance. NBER Working Paper 10744, National Bureau of Economic Research.

Cai X, Gautier PA, Teuling CN, Watanabe M. 2014. Collective versus decentralized wage bargaining

and the efficient allocation of resources. Labour Economics 26(C) : 34-42.

Card D, de la Rica S. 2006. The effect of firm-level contracts on the structure of wages: Evidence form

matched employer-employee data. Industrial and Labor Relations Review 59(4): 573-593.

Cardoso A, Portugal P. 2005. Contractual wages and wage cushion under different bargaining settings.
Journal of Labor Economics 23(4): 875-902.

Cassiman B, Vanormelingen S. 2013. Profiting from innovation: Firm-level evidence on markups. CEPR
Discussion Paper 9703. Centre for Economic Policy Research.

33



[43]

Caves R. 1980. Productivity differences among industries. In Britain’s economic performance, Caves R,
Krause L (eds). Brookings Institution: Washington, DC.

Cecchini P, Catinat M, Jacquemin A. 1988. The Furopean Challenge 1992: The benefits of a Single
Market. Aldershot: Wildwood House.

Christopoulou R, Vermeulen P. 2012. Markups in the Euro area and the US over the period 1981-2004:

a comparison of 50 sectors. Empirical Economics 42(1): 53-77.

Creusen H, Minne B, van der Wiel H. 2006. Competition in the Netherlands: An analysis of the period
1993-2001. CPB Document 136. Netherlands Bureau for Economic Policy Analysis.

De Loecker J, Warzynski F. 2012. Markups and firm-level export status. American Economic Review
102(6): 2437-2471.

DeFina R. 1983. Unions, relative wages and economic efficiency. Journal of Labor Economics 1(4):
408-429.

Direction Générale Statistiques et Information Economiques. 2006. Enquéte sur la structure et la ré-

partition des salaires (SES).

Dobbelaere S. 2004. Estimation of price-cost margins and union bargaining power for Belgian manu-
facturing, International Journal of Industrial Organization 22(10): 1381-1398.

Dobbeleare S, Kiyota K, Mairesse J. 2014. Product and labor market imperfections and scale economies:

Micro-evidence on France, Japan and the Netherlands. Journal of Comparative Economics, forthcoming.

Dobbelaere S, Mairesse J. 2010. Micro-evidence on rent sharing from different perspectives, NBER
Working Paper 16220. National Bureau of Economic Research.

Dobbelaere S, Mairesse J. 2013. Panel data estimates of the production function and product and labor

market imperfections, Journal of Applied Econometrics 28(1): 1-46.

Doms M, Dunne T, Troske K. 1997. Workers, wages and technology. Quarterly Journal of Economics
112(1): 253-290.

Doucouliagos H, Laroche P. 2003. What do unions do to productivity? A meta-analysis. Industrial
Relations 42(4): 146-184.

Doucouliagos H, Laroche P. 2012. Unions, innovation, and technology adoption: New insights from the

cross-country evidence. Mimeo.

Driessen G, Lijesen M, Mulder M. 2006. The impact of competition on productive efficiency in European

railways. CPB Discussion Paper 71. Netherlands Bureau for Economic Policy Analysis.

Druant M, Du Caju P, Delhez P. 2008. Résultats de I’enquéte réalisée par la Banque sur la formation

des salaires dans les entreprises en Belgique. Revue économique. National Bank of Belgium.

34



[59]

[60]

[61]

[62]

[72]

[73]

Du Caju P, Gautier E, Momferatu D, Ward-Warmedinger M. 2009. Institutional features of wage
bargaining in 23 European countries, the US and Japan. Fkonomia 12(2): 57-108.

Du Caju P, Rycx F, Tojerow 1. 2011. Inter-industry wage differentials: How much does rent sharing
matter? The Manchester School 79(4): 691-717.

Dustmann C, Schonberg U. 2009. Training and union wages. Review of Economics and Statistics 91(2):
363-376.

Dworkin J, Ahlburg D. 1985. Unions and productivity: A review of the research. In Advances in Indus-
trial and Labor Relations. A Research Annual Series, vol. 2, Lipsky DB (ed). JAI Press: Greenwich,

Conn. and London.

Ebell M, Haefke C. 2006. Product market regulation and endogenous union formation. IZA Discussion
Paper 2222. Institute for the Study of Labor.

Eberhardt M, Helmer C. 2010. Untested assumptions and data slicing: A critical review of firm-level

production function estimators. Department of Economics Discussion Paper 513. University of Oxford.

Ederveen S, van der Horst A., Tang, P. 2005. Is the European economy a patient, and the Union its
doctor? On jobs and growth in Europe. CPB Document 80. Netherlands Bureau for Economic Policy
Analysis.

Elsayed A, de Grip A, Fouarge D. 2014. Job tasks, computer use, and the decreasing part-time pay
penalty for women in the UK. IZA Discussion Papers 8069, Institute for the Study of Labor.

Entorf H, Kramarz F. 1997. Does unmeasured ability explain the higher wages of new technology
workers. European Economic Review 41(8): 1489-1509.

Epifani P, Gancia G. 2011. Trade, markup heterogeneity and misallocations. Journal of International
Economics 83(1): 1-13.

European Commission. 2013. Competing in global value chains. EU industrial report 2013. Publication

office of the European Union.

Fajgelbaum P. 2013. Labor market frictions, firm growth, and international trade. NBER Working

Paper 19492, National Bureau of Economic Research.

Fiori G, Nicoletti S, Scarpetta S, Schiantarelli F. 2010. Employment effects of product and labour
market reforms: Are there synergies? Economic Journal 122(558): F79-F104.

Flanagan RJ. 1999. Macroeconomic performance and collective bargaining: An international perspec-
tive. Journal of Economic Literature 37(3): 1150-1175.

Flaherty S. 1987. Strike activity, worker militancy and productivity change in manufacturing, 1961-
1981. Industrial and Labor Relations Review 40(4): 585-600.

Freeman R. 1976. Individual mobility and union voice in the labor market. American Economic Review.
66(2): 361-368.

35



[75]
[76]
[77]

[87]

[88]

Freeman R, Medoff JL. 1979. The two faces of unionism. Public Interest 57: 69-93.
Freeman R, Medoff JL. 1984. What do unions do?, Basic Books: New York.

Fulton L. 2013. Worker representation in Europe. Labour Research Department and ETUI. Produced
with the assistance of the SEEurope Network, online publication available at http://www.worker-

participation.eu/National-Industrial-Relations.

Giichter S, Falk A. 2002. Reputation and reciprocity: Consequences for the labour relation. Scandina-
vian Journal of Economics 104(1): 1-27.

Goos M, Manning A, Salomons A. 2014. Explaining job polarization: Routine-biased technological
change and offshoring. American Economic Review 104(8): 2509-2526.

Green A, Mayes DG. 1991. Technical efficiency in manufacturing industries. Fconomic Journal
101(406): 523-538.

Griffith R, Harrison R. 2004. The link between product market reform and macro-economic perfor-

mance, European Commission - European Economy - Economic Paper 209.

Griffith R, Harrison R, Maccartney G. 2007. Product market reforms, labour market institutions, and
unemployment. Economic Journal 117(519): 142-166.

Groot S, de Groot H, Smit M. 2014. Regional wage differences in the Netherlands: Micro evidence on
agglomeration externalities. Journal of Regional Science 54(3): 503-523.

Grout P. 1984. Investment and wages in the absence of binding contracts: A Nash-bargaining approach.
Econometrica 52(2): 449-460.

Hall R. 1986. Market structure and macroeconomic fluctuations. Brookings Papers on Economic Activity
17(2): 921-947.

Hall R. 1988. The relationship between price and marginal cost in US industry. Journal of Political
Economy 96(5): 921-947.

Hall R. 1991. Invariance properties of Solow’s productivity residual. NBER Working Paper 3034. Na-

tional Bureau of Economic Research.

Hartog J, Leuven E, Teuling C. 2002. Wages and the bargaining regime in a corporatist setting: The
Netherlands. Furopean Journal of Political Economy 18(2): 317-331.

Hashmi AR, Van Biesebroeck J. 2010. Market structure and innovation: A dynamic analysis of the
global automobile industry. NBER Working Paper 15959. National Bureau of Economic Research.

Hashmi AR. 2013. Competition and innovation: The inverted-U relationship revisited. Review of Eco-
nomics and Statistics 95(5): 1653-1668.

Hatzichronoglou T. 1997. Revision of the high-technology sector and product classification. OECD
Science, Technology and Industry Working Paper 1997/02. Organisation for Economic Cooperation

and Development.

36



[96]

[97]

[98]

[101]

[102]

[103]

[104]

[105)

[106]

[107]

Helsley R, Strange W. 1990. Matching and agglomeration economies in a system of cities. Regional
Science and Urban Economics 20(2): 189-212.

Hirsh B. 2004. What do unions do for economic performance. Journal of Labor Research 25(3): 415-455.

Hoeberichts M, Stokman A. 2010. Price-setting behaviour in the Netherlands: Results of a Survey.
Managerial and Decision Economics 31(2-3): 135-149.

Horwitz F, Heng C, Quazi H. 2003. Finders, keepers? Attracting, motivating and retaining knowledge

workers. Human Resource Management Journal 13(4): 23-44.

Hupkes J, Maks J. 2006. Competition in the Netherlands and Belgium: Service sector evidence. Furo-
pean Journal of Law and Economics 22(2): 165-179.

Jacquemin A, Sapir A. 1991. Competition and imports in the European market. In European integration:
Trade and industry, Winters LA, Venables AJ (eds). Cambridge University Press: Cambridge, MA.

Kegels C, Peneder M, van der Wiel H. 2012. Productivity performance in three small European coun-
tries: Austria, Belgium and the Netherlands. In Industrial productivity in Europe: Growth and crisis,
Mas M, Stehrer R (eds). Edward Elgar Publishing: Cheltenham and Northampton, MA.

Kleinknecht A, Oostendorp RM, Pradhan MP, Naastepad CWM. 2006. Flexible labour, firm perfor-
mance and the Dutch job creation miracle. International Review of Applied Economics 20(2): 171-187.

Kok S. 2013. Matching worker skills to job tasks in the Netherlands: Sorting into cities for better

careers. CPB discussion paper 247, Netherlands Bureau for Economic Policy Analysis.

Kok S, ter Weel B. 2013. De Nederlandse arbeidsmarkt in taken. Eerste bevindingen uit de Nederlandse
Skills Survey. Den Haag: Netherlands Bureau for Economic Policy Analysis.

Kok S, ter Weel B. 2014. Cities, tasks and skills. Journal of Regional Science, forthcoming.

Konings J, Van Cayseele P, Warzynski F. 2001. The dynamics of industrial mark-ups in two small
open economies: Does national competition matter? International Journal of Industrial Organization
19(5): 841-859.

Krueger A. 1993. How computers have changed the wage structure: Evidence from microdata, 1984-
1989. Quarterly Journal of Economics 108(1): 33-60.

Kugler A. 2007. The Effects of employment protection in Europe and the USA. Els Opuscles del CREI
18: 1-48.

Lebedinski, L. and V. Vandenberghe (2014), Assessing education’s contribution to productivity using

firm-level evidence, International Journal of Manpower, forthcoming

Levinsohn J, Petrin A. 2003. Estimating production functions using inputs to control for unobservables.
Review of Economic Studies 70(2): 317-341.

37



[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

Lien D, Peng Y. 2001. Competition and productive efficiency: Telecommunications in OECD countries.
Information Economics and Policy 13(1): 51-76.

Lingens J. 2007. Unions, wage setting and economic growth. Economic Modelling 24(1): 167-188.

Lépez-Novella M, Sissoko S. 2013. Understanding wage determination in a multi-level bargaining sys-

tem: A panel data analysis. Empirical Economics 44(2): 879-897.

Lorenz EH. 1992. Trust and the flexible firm: International comparisons. Industrial Relations 31(3):
455-472.

Lorenz EH. 1992. Trust, contact and economic cooperation. Cambridge Journal of Economics 23(3):
301-316.

Manning A. 2003. Monopsony in motion: Imperfect competition in labor markets. Princeton University

Press: Princeton.

Martin J, Scarpetta S. 2012. Setting it right: Employment protection, labour reallocation and produc-
tivity. De Economist 160(2): 89-116.

McDonald IM, Solow RM. 1981. Wage bargaining and employment. American Economic Review 71(5):
896-908.

Melitz MJ. 2003. The impact of trade on intra-industry reallocations and aggregate industry produc-
tivity. Econometrica T1(6): 1695-1725.

Menezes-Filho N, Ulph D, Van Reenen J. 1998. The impact of unions on R&D: Empirical evidence.
European Economic Review 42(3-5): 919-930.

Menezes-Filho N, Van Reenen J. 2003. Unions and innovation: A survey of the theory and empirical
evidence. In International Handbook of Trade Unions, Addison JT, Schnabel C (eds). Edward Elgar:
Northampton, MA.

Nickell SJ, Andrews M. 1983. Unions, real wages and employment in Britain 1951-79. Ozford Economic
Papers 35(supplement): 183-205.

Nickell S. 1996. Competition and corporate performance. Journal of Political Economy 104(4): 724-
746.

Olley S, Pakes A. 1996. The dynamics of productivity in the telecommunications equipment industry.
Econometrica 64(6): 1263-1295.

Pencavel J. 1977. Distributional and efficiency effects of trade unions in Britain. British Journal of
Industrial Relations 15(2): 137-156.

Petrin A, Sivadasan J. 2013. Estimating lost output from allocative efficiency, with an application to
Chile and firing costs. Review of Economics and Statistics 95(1): 286-301.

38



[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]
[135]

[136]

[137]

[138]

[139]

Petrongolo B, Pissadires C. 2005. Scale effects in markets with search. Economic Journal 116(508):
21-44.

Polder M, Veldhuizen E. 2012. Innovation and competition in the Netherlands: Testing the inverted-U
for industries and firms. Journal of Industry, Competition and Trade 12(1): 67-91.

Roodman DM. 2009. A note on the theme of too many instruments. Oxford Bulletin of Economics and
Statistics 71(1): 135-158.

Restuccia D, Rogerson R. 2013. Misallocation and productivity. Review of Economic Dynamics 16(1):
1-10.

Salgado R. 2002. Impact of structural reforms on productivity growth in industrial countries. IMF

Working Paper 02/10. International Monetary Fund.

Scarpetta S, Tressel T. 2004. Boosting productivity via innovation and adoption of new technologies:

Any role for labour market institutions? World Bank Policy Research Working Paper 3273.

Schmalensee R. 1989. Inter-industry studies of structure and performance. In Handbook of Industrial
Organization, Schmalensee R, Willig R (eds). Elsevier: North Holland.

Slichter SH, Healy J, Livernash E. 1960. The impact of collective bargaining on management, Brookings
Institute: Washington, DC.

Storm S, Naastepad C. 2007. Labour market regulation and productivity growth: Evidence for 20 OECD
Countries (1984-1997).International Labour Organization - Economic and Labour Market Analysis
Department Working Paper 2007/4.

Syverson C. 2007. Prices, spatial competition and heterogeneous producers: An empirical test. Journal
of Industrial Economics 55(2): 197-222.

Syverson C. 2011. What determines productivity? Journal of Economic Literature 49(2): 326-365.
Tirole J. 1988. The Theory of Industrial Organization. MIT Press.

Ulph A, Ulph D. 1994. Labour markets and innovation: Ex-post bargaining. Furopean Economic Review
31(1): 1465-1492.

Van Ark B, O’Mahony M, Timmer MP. 2008. The productivity gap between Europe and the United

States: Trends and causes. Journal of Economic Perspectives 22(1): 25-44.

Vancauteren M. 2013. The effect of EU harmonization of regulations on markups: Evidence from the

Dutch food processing industry. European Review of Agricultural Economics 40(1): 163-189.

Van Cayseele P, Sabbatini P, Van Meerbeeck W. 2000. National competition policies. In Regulatory
Reform and Competitiveness in Europe, Horizontal Issues, Galli G, Pelckmans J (eds). Edward Elgar
Publishing: Cheltenham and Northampton, MA.

39



140] Venn D. 2009. Legislation, collective bargaining and enforcement: Updating the OECD employment
g g g g
protection indicators. OECD Social, Employment and Migration Working Paper 89. Organisation for
Economic Cooperation and Development.

[141] Windmeijer F. 2005. A finite sample correction for the variance of linear efficient two-step GMM
estimators. Journal of Econometrics 126(1): 25-51.

[142] Wilcox RR. 2005. Introduction to robust estimation and hypothesis testing (Statistical Modeling and
Decision Science). Academic Press: San Diego, CA.

[143] Wolfl A, Wanner I, Rohn O, Nicoletti G. 2010. Product market regulation: Extending the analysis
beyond OECD countries. OECD Economics Department Working Paper 799. Organisation for Economic
Cooperation and Development.

[144] Wooldridge JM. 2002. Econometric analysis of cross sections and panel data. MIT Press: Cambridge,
MA.

[145] Wooldridge JM. 2009. On estimating firm-level production functions using proxy variables to control
for unobservables. Economics Letters 104(3): 112-114.

[146] Yuen AC, Zhang A. 2009. Effects of competition and policy changes on Chinese airport productivity:
An empirical investigation. Journal of Air Transport Management 15: 166-174.

40



Table 1: Descriptive statistics by country

BELGIUM (2003-2011)

Variables Mean Sd. Q1 Q2 Qs N

Real firm output growth rate Ag: 0.020 0.174 -0.059  0.017 0.098 32,598
Labor growth rate Amng; 0.017 0.129 -0.037  0.000 0.065 32,598
Materials growth rate Am; 0.022 0.202 -0.074 0.019 0.116 32,598
Capital growth rate Ak;; -0.040 0.227 -0.163 -0.063 0.061 32,598
(aN)j (Ang — Aky) + (Ocz\/[)]. (Amir — Akgt) 0.054 0.216 -0.068 0.064 0.184 32,598
(ozN)j (Akit — Angy) -0.013 0.056 -0.035 -0.012 0.011 32,598
SR 0.006 0.087 -0.032 0.006 0.044 32,598
Labor share in nominal output (o), 0.210 0.162 0.093 0.167 0.281 37,876
Materials share in nominal output (aM)i 0.678 0.206 0.565 0.730 0.838 37,876
1—(an), — (am), 0.112 0.126  0.038 0.071 0.132 37,876
Number of employees N 129 610 17 38 86 37,876
Share of high-skilled employees Ngs it 0.201 0.209 0.029 0.148 0.300 33,124
Share of medium-skilled employees Nass, it 0.510 0.231 0.364 0.512 0.667 33,124
Share of low-skilled employees Nrg i+ 0.290 0.264 0.059 0.227 0.467 33,124

THE NETHERLANDS (1999-2008)

Variables Mean  Sd. Q1 Q2 Qs N

Real firm output growth rate Agi: 0.029 0.193 -0.064 0.022 0.113 57,360
Labor growth rate An;; 0.011 0.153 -0.032 0.000 0.043 57,360
Materials growth rate Am 0.038 0.286 -0.096 0.023 0.153 57,360
Capital growth rate Ak;, 0.021 0.237 -0.096 0.020 0.136 57,360
(an); (Ang — Akit) + (anr); (Ami — Aki) - -0.008  0.163  -0.096 -0.013  0.076 57,360
(an); (Akir — Aniy) 0.004 0.071 -0.030  0.005 0.039 57,360
SRt 0.015 0.177 -0.079  0.011 0.105 57,360
Labor share in nominal output (an), 0.291 0.132 0.198 0.280 0.367 60,499
Materials share in nominal output (aar), 0.402 0.189 0.274 0.410 0.531 60,499
1—(an), — (am), 0.307 0.123  0.224 0.291 0.375 60,499
Number of employees N;: 145 860 30 52 108 60,499
Share of high-skilled employees Ngsg,it 0.165 0.149 0.065 0.129 0.221 60,499
Share of medium-skilled employees Nars, i 0.488 0.183 0.364 0.500 0.619 60,499
Share of low-skilled employees Nps, i 0.347 0.229  0.157 0.318 0.512 60,499

Note: SRt = Aqit — (ozN)j Angy — (on)j Ami —[1 - (an),; — (on)j]Akit.
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Table 2: Industry classification by country

# ind.
prop. of ind. (%) LABOR MARKET SETTING
prop. of firms (%)
PRODUCT MARKET PR EB MO
SETTING BE NL BE NL BE NL BE NL
1 2 0 0 2 0 3 2
PC 3.3 6.7 0 0 6.7 O 10.1 6.7
8.6 3.0 0 0 28 0 114 3.0
3 6 16 17 8 5 27 28
IC 10.0  20.0 53.3 56.7 26.7 16.7 90.0 93.3
184 20.6 50.7 64.5 19.5 11.9 88.6 97.0
4 8 16 17 10 5 30 30
13.3  26.7 53.3 56.7 33.3  16.7 100 100
27.0 23.6 50.7 64.5 223 119 100 100
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Table 3: Sensitivity of classification to estimation methods

| SYS-GMM - OLS | SYS-GMM - FE | SYS-GMM - W-LP

PRODUCT MARKET SETTING | BE NL | BE NL | BE NL
PC

prop. of ind. (%) 10.0 6.6 6.7 3.3 0.0 0.0

Ic

prop. of ind. (%) 66.7 86.7 50.0 66.7 90.0 93.3
TOTAL PMS

prop. of ind. (%) 76.7  93.3 56.7  70.0 90.0 93.3
LABOR MARKET SETTING BE NL BE NL BE NL
PR

prop. of ind. (%) 6.7 26.7 10.0  20.0 0.0 0.0

EB

prop. of ind. (%) 50.0 13.3 433  26.7 36.7  26.7
MO

prop. of ind. (%) 100 3.3 0.0 0.0 6.7 10.0
TOTAL LMS

prop. of ind. (%) 66.7 43.3 53.3  46.7 433 36.7
REGIME \ BE NL | BE NL | BE NL
prop. of ind. (%) | 533 667 | 267 333 | 20.0 36.7
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Table 4: Industry-specific scale elasticity parameter 3\\]'7 joint market imperfections parameter @j,

and corresponding price-cost mark-up i; and absolute extent of rent sharing aj or labor supply elasticity (Efx)]. by country

BELGIUM

Regime R=IC-EB ~ - =N ~

. . ij (%) ) Y ¢j
[53.3% of industries, 50.7% of firms] j
Industry mean ) | 0.486 (0.294) 1.245 (0.103)  1.169 (0.555) 0.463 (0.167)
Industry Q: ) | 0.240 (0.179) 1.119 (0.053)  0.478 (0.357)  0.323 (0.072)
Industry Qo ) | 0.434 (0.239) 1.214 (0.058)  0.749 (0.477)  0.428 (0.105)
Industry Qs ) | 0.707 (0.397) 1.250 (0.098)  1.364 (0.76)  0.577 (0.274)
Regime R=IC-MO ~ 4 -~ N
[26.7% of industries, 19.5% of firms] ! ¥ (%>] b (€w)j
Industry mean ) | -0.165 (0.872) 1.047 (0.163) 0.876 (0.462) 11.427 (50.46)
Industry Q1 ) | -0.176 (0.282) 1.035 (0.077)  0.850 (0.221)  6.309 (20.05)
Industry Qo ) | -0.004 (0.312) 1.076 (0.094)  0.920 (0.251) 11.585 (36.13)
Industry Qs ) | -0.072 (0.400) 1.099 (0.116)  0.938 (0.308) 15.803 (74.82)
Regime R = IC-PR @ (E)
[16.7% of industries, 11.9% of firms] / A
Industry mean ) | 0.265 (1.148) | 1.167 (0.301) 1.092 (0.308)
Industry Q1 ) | 0.205 (0.232) 0.992 (0.031)
Industry Q2 ) | 0.222 (0.649) 1.122 (0.146)
Industry Qs ) | 0.369 (2.563) 1.162 (0.746)

NETHERLANDS

Regime R =IC-EB ~ o ~ -~
[56.7% of industries, 64.5% of firms] Vi J (i)j 73 %3
Industry mean ) | 0.444 (0.305) 1.301 (0.152) 0.364 (0.218) 0.249 (0.125)
Industry Q ) | 0.282 (0.208) 1.281 (0.082)  0.244 (0.164)  0.196 (0.084)
Industry Qo ) | 0.453 (0.281) 1.335 (0.112)  0.355 (0.188)  0.262 (0.113)
Industry Qs ) | 0573 (0.351) 1.465 (0.220)  0.466 (0.250)  0.318 (0.175)
Regime R = IC-PR -~ n
[20.0% of industries, 20.6% of firms] ! Y (j)j
Industry mean ) | -0.650 (0.401) 1.065 (0.150)
Industry Q ) | -0.674 (0.374) 1.000 (0.118)
Industry Q2 ) | -0.603 (0.405) 1.084 (0.150)
Industry Qs ) | -0.550 (0.410) 1.150 (0.199)
Regime R =I1C-MO ~ n ~ N
[16.7% of industries, 11.9% of firms] ! Vi (i)j P (gw)j
Industry mean ) | -0.301 (0.504) 1.121 (0.200)  0.809 (0.291) 10.657 (48.45)
Industry Qs ) | -0.415 (0.274) 1.052 (0.109)  0.727 (0.182)  2.662 (6.742)
Industry Qs ) | -0.145 (0.431) 1.054 (0.199)  0.904 (0.237) 9.413 (18.13)
Industry Qs ) | -0.085 (0.631) 1.242 (0.245)  0.923 (0.368) 12.030 (62.42)
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Table 7: Correlations between TFP distributional characteristics and

estimates of product and labor market imperfections by country

BELGIUM

TFPGRMean,j

TFPGRp50.

TFPGRgq,j

TFPGRgkew,;

TFPGRKurt

All industries

ﬁj -0.239 [0.126] -0.018 [0.092] 0.022 [-0.221]  -0.123 [-0.210] -0.087 [-0.099]

5, | -0.248 [0.0167] 0.133 [0.255] -0.244 [-0.382]  -0.141 [-0.171]  -0.042 [-0.025]

B, | -0.183[-0.050] 0.119 [0.177] -0.126 [-0.401]  -0.153 [-0.237]  -0.015 [-0.084]
R=IC-EB

ﬁj -0.300 [0.098] -0.306 [0.151] 0.359 [-0.219**]  -0.209 [-0.207] -0.226 [-0.159]

5. | -0.221 [0.035] 0.341 [0.299)] 0.215 [-0.417] -0.188 [-0.123]  -0.206 [-0.042]
R=IC-MO

n 0.024 [0.193] ~0.619" [0.220] 0.000 [-0.329]  0.309 [-0.079] 0.143 [-0.042]

B, | -0.048 [-0.019] -0.833"* [0.131"*"] 0.048 [-0.459*]  -0.071 [-0.177]  -0.071 [-0.104]

THE NETHERLANDS

[ TFPGRMean. TFPGRys0, TFPGRgq4 TFPGRskew.j TFPGRyrt
All industries

7i, | -0.004 [0.309] 0.139 [0.168] ~0.210 [-0.235] _ 0.007 [0.150] 0.099 [0.116]

/w\j -0.163 [-0.212) 0.248 [0.041*]  -0.358™* [-0.166™**] 0.067 [0.216] 0.248 [0.282]

ﬁj -0.178 [-0.176] 0.274 [0.071%] -0.374** [-0.199%] 0.097 [0.311] 0.281 [0.346]
R=IC-EB

ﬁj 0.618™** [0.326] -0.377 [0.131] 0.395 [-0.155]  -0.132 [0.182] -0.096 [0.132]

ﬁj 0.333 [-0.207*"] -0.167 [0.032] 0.039 [-0.164]  -0.157 [0.226] -0.142 [0.276]
R=1IC-PR

ZIj \ -0.429 [0.330] 0.314 [0.200] -0.771* [-0.269*]  -0.086 [0.159] -0.257 [0.120]
R=1IC-MO

ﬁj -0.600 [0.314] -0.200 [0.244] -0.900"* [-0.418"]  -0.100 [0.115] 0.300 [0.111]

B]- -0.300 [-0.078] -0.100 [-0.036] -0.700 [-0.066™"] 0.700 [0.419]  0.900™* [0.495""]

Notes: Rank correlation is reported. A robust correlation is reported in square brackets.
***Significant at 1%, **Significant at 5%, *Significant at 10%.
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Appendix A : Measurement of skill heterogeneity

To ascertain comparability of the human capital variables across both countries, our approach of defining skill
heterogeneity is based on the concept of knowledge workers where we rely on classifying jobs into low- to high-
paid level classifications according to certain threshold values based on the entire wage distribution. There
are good reasons to believe that skills correlate with the remuneration that employees receive. Specifically,
the so called skill-biased technical change hypothesis is often used to explaining the returns to education and
the increased wage differentials between skilled and unskilled labor. This has motivated a large literature
investigating whether technological change is also skill biased. This literature suggests that technological
change has induced a process of rising skill demand, which in turn has led to a rising income inequality
(see Acemoglu and Autor, 2010 for a survey). Factor augmenting technical change is generally driven by an
increased productivity in input factors such the optimal mix between high- and low-skilled labor that can
be endogenously or exogenously explained. The skill concept is hereby seen as a source of a technological
endowment of capabilities for performing the job.

Focusing on the type of skills required for carrying out a particular job, a recent literature has examined
the complexity of tasks to analyze job skill requirements (see Autor and Handel , 2013 for a survey). The
underlying idea of this “task” approach is to classify jobs according to their core task requirements. For
instance, Antonczyck et al. (2009) show that changes in tasks to be performed as a result of IT explain the
wage inequality in Germany. Similarly, Kok and ter Weel (2013) find evidence that job opportunities are
rising at the tails of the wage distribution in the Netherlands. Elsayed et al. (2014) show that the complexity
of tasks, the effectiveness of task performances and IT usage are positively associated with higher wages,
even after controlling for observable work characteristics. Autor and Handel (2013) and Goos et al. (2014)
also rely on the task approach to explore links between technological change, change in task inputs, and
shifts in the wage structure. Employees also tend to be more efficient if their job tasks are complementary
to the skills they possess. The realization of matching job-demanding and worker-skill endowments might
have implications on different aspect of economics activities. For instance, Helsey and Strange (1990) and
Amiti and Pissarides (2005) show that the matching process increases the likelihood that an industry will
agglomerate, thereby creating a larger local market. At the level of the individual worker, Petrongolo and
Pissarides (2005) measure the quality of the match by the wage offer. The authors assume that a higher
wage offer reflects a better match between job requirements and employee capabilities and validate this
assumption. Similarly, Kok (2013) finds a positive correlation between the quality of the match and wages.
This correlation appears to differ across educational backgrounds: employees with a secondary education
benefit more than either low- or high-educated employees.

In order to validate our skill heterogeneity measure based on income percentile groups, we performed two
exercises using the Dutch data. The first validation exercise consists in examining the correlation between
individual wages and the level of education —which is at the core of the skill-biased technological change
hypothesis— controlling for age groups and industry dummies. The data are sourced from the Social Statistics
Database (SSB), the Labor Force Study (EBB) and a matched employee-employer database (LEEDS). The
resulting data set includes all tax-paying employees with a current address in the Netherlands in 2011. The
unit of observation in our analysis is the job level. In order to rank income-level categories, we only selected
full-time jobs that have lasted at least for an entire year. In addition, we also selected only those employees
that worked during that year in firms belonging to non-agricultural industries (NACE Rev. 2 10-99). After
trimming the data to delete extreme values, we end up with around 2.3 million employees.
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Graph A.1 looks at the relationship between education and wages. In line with O’Mahoney et al. (2008),
we define four levels of education on the basis of SOI codes (Dutch education classification: Standaard
Onderwijsindeling): primary and lower-secondary education (low-skilled (LS): code 20, 30-33); higher-
secondary education (low-medium-skilled (LM S): code 41-43); post-secondary education (high-medium-
skilled (HM S): code 43, 51-52) and higher education (high-skilled (H.S): code 53, 60). Graph A.1 shows the
percentage of employees according to each education category for each percentile ranked from low to high.
The percentiles are derived from the entire income distribution corrected by four age categories (< 30, 31-40,
41-50 and > 51 years) and NACE 2-digit industries.

Graph A.1: Percentage of employees by education type at each percentile of the income distribution

100 W

& percentile

N s s
H Hvs [ CHs

The graph shows that (i) each education type is represented throughout the entire income distribution and
(it) the percentage of employees with a post-secondary and higher education rises significantly with income
while an opposite pattern is observed for the lower-educated groups. Looking at the percentage of each
education type within the corresponding wage percentile categories confirms the positive correlation between
income and education: the higher-educated workforce represent 35.5% of the high-wage percentile category
and only 4.1% of the low-wage percentile category while the low-educated workforce represent 34.2% of the
low-wage percentile category and only 5.5% of the high-wage percentile category. A simple regression of
wages on the four education group dummies, the four age categories and industry dummies explains about
44% the variation in the logarithm of income.

On the basis of this graph, we decided to classify employees as having (%) a high-paid-job if their wage is > the
815! percentile of all registered jobs by age category and NACE 2-digit industry, (i) a high-medium-paid job
if their wage falls between the 56" and 80" percentile, (7i7) a low-medium-paid job if their wage falls between
the 31" and 55" percentile and a low-paid job if their wage fall < the 30" percentile. A firm is defined to
be high-skilled if its employment share of high-skilled (i.e. high-paid) employees is equal to or exceeds the
median value of the share of high-skilled labor in firm size class s of industry j (NACE 2-digit classification)
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in year t, whereas it is defined to be low-skilled if its employment share of high-skilled employees is lower
than the aforementioned median value.

The second validation exercise consists in comparing our measure of the share of high-skilled employees
(denoted by Shis w,it) with the measure of the share of high-skilled employees that is derived from the
education type of employees (denoted by Shys ecduc,it). In particular, the education type of employees
(LS/LMS/HMS/HS) is either directly taking from the Education database which provides the highest
level of education attained by an individual or determined by estimates of reverse Mincer equations using a
matched employer-employee microdata set.! This measurement comparison is based on a subset of matched
(CISNPS)-enterprises covering the period 1999-2008 used in Bartelsman et al. (2014) and amounts to 39% of
our Dutch sample including 50% of our firms. Table A.1 reports the means, standard deviations and quartile
values of both high-skilled employment shares for all matched firms and for manufacturing and service firms
respectively.

Table A.1: Comparing different measures of the share of high-skilled employees, 1999-2008

MATCHED SAMPLE
Variables Mean Sd. Q1 Q2 Q3 N

Shus w,it 0.170 0.141 0.074 0.136 0.225 23,493
Shis educir 0.218 0.190 0.082 0.162 0.295 23,493

Shes wi 0.180 0.150 0.077 0.144 0.240 4,825
Shus educi  0.201 0.193 0.064 0.136 0.273 4,825
MANUFACTURING
Variables Mean Sd. Q1 Q2 Qs N

Shus w,it 0.169 0.133 0.080 0.139 0.222 17,279
Shus educit 0.191  0.148 0.083 0.154 0.264 17,279
Shus w, 0.176 0.138 0.083 0.146 0.233 3,442
ﬁHS_educ,i 0.172 0.148 0.067 0.132 0.237 3,442
SERVICES
Variables Mean Sd. Q1 Qo2 Qs N
Shus w,it 0.170 0.162 0.055 0.127 0.232 6,214
Shis educir 0.294  0.259 0.078 0.199 0511 6,214
Shis w,i 0.190 0.176 0.062 0.143 0.258 1,383
Shus eduei 0274 0261 0.056 0.161 0.500 1,383

T

T
1 1
Notes: ShHS_w,i = TZShHS_w,ita ShHS_educ,i = TZShHS_educ,it~
t=1 t=1

From Table A.1, it follows that both measures of the share of high-skilled employment shares are very close
for the total matched sample and for manufacturing. For example, the median share of high-skilled employees
amounts to 0.14 (0.16) based on the wage distribution (employees’ education type) for the total matched
sample, and 0.14 (0.15) for manufacturing. The discrepancy between both measures appears to be larger for
services: the respective median shares are equal to 0.13 (0.20). Taking firm averages, however, closes the

1For details on this measurement, we refer to Appendix A of Bartelsman et al. (2014).
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gap between both measures. For both measures, we define the skill type of enterprises based on the median
value of the share of high-skilled employees at the firm size-industry level. We find that the match in terms
of firms’ skill types amounts to 63%. This holds for both manufacturing and services. To examine firm-
level persistence in the skill types of firms, we looked at one-year transition probability rates from period
t to period (t + 1) of skill types across states over the considered periods according to both measures of
high-skilled employment shares. The states are defined as high-skilled and low-skilled. Irrespective of the
measurement of high-skilled employment shares, we find strong persistence in skill types as we observe the
highest values on the diagonal for each state: about 84% of the high-skilled firms and 83% of the low-skilled
firms remain in their initial state according to both measures.

From both validation exercises, we conclude that our measure of skill heterogeneity captures well the under-
lying variation in the education types of employees.
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Table B.3: SYS-GMM estimates of output elasticities and market imperfection parameters by country (7-industry classification)

BELGIUM
Manu facturing Services
’\Q 0.187 0.138 0.145 0.215 0.309 0.266 0.386 0.182 0.225
EN
(0.046) (0.042) (0.032) (0.036) (0.044) (0.053) (0.055) (0.031) (0.041)
AQ 0.764 0.797 0.815 0.815 0.752 0.680 0.543 0.789 0.716
Em
(0.038) (0.025) (0.024) (0.034) (0.036) (0.046) (0.049) (0.027) (0.035)
’\Q 0.051 0.053 0.017 -0.024 0.001 0.018 0.020 0.013 0.000
€K
(0.065) (0.062) (0.044) (0.055) (0.062) (0.079) (0.088) (0.052) (0.062)
3\\ 1.002 0.977 0.977 1.006 1.062 0.965 0.948 0.984 0.941
(0.030) (0.018) (0.025) (0.027) (0.038) (0.039) (0.046) (0.017) (0.038)
@ 0.398 0.490 0.523 -0.099 -0.479 0.383 0.126 -0.099 0.059
(0.051) (0.053) (0.028) (0.053) (0.249) (0.051) (0.055) (0.054) (0.226)
~ 1.176 1.140 1.189 1.112 1.064 1.214 1.173 1.079 1.090
m
(0.058) (0.036) (0.035) (0.046) (0.050) (0.082) (0.106) (0.037) (0.053)
—~ 0.736 1.018 0.996 0.851 0.234
o
(0.392) (0.451) (0.301) (0.455) (0.419)
a 0.424 0.505 0.499 0.460 0.190
(0.130) (0.111) (0.076) (0.133) (0.275)
B 0.919 0.690 0.916
(0.177) (0.118) (0.183)
~N 11.281 2.221 10.864
Ew
(26.75) (1.227) (25.77)
"Z 1.174 1.167 1.219 1.106 1.002 1.258 1.237 1.096 1.159
A (0.058) (0.047) (0.047) (0.043) (0.054) (0.085) (0.109) (0.041) (0.062)
Time dummies ves ves ves ves ves ves ves ves ves
Industry dummies ves ves ves ves ves ves ves ves ves
# ObS. 634 3,632 5,223 6,929 16,418 2,218 4,582 14,658 21,458
Sa’!’ga’n 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Hansen 0.291 0.458 0.004 0.006 0.000 0.519 0.208 0.000 0.000
Dif—H{l?’Lsen (lev) 0.272 0.470 0.042 0.217 1.000 0.146 0.114 0.041 0.261
Dif-Hansen (L2-dif) 0.250 0.806 0.357 0.073 0.001 0.644 0.643 0.240 0.889
Dif—HaTLS@n (Lg—dlf) 0.141 0.767 0.707 0.132 0.005 0.739 0.744 0.149 0.167
m_Z -1.27 -5.79 -6.90 -5.74 -10.80 -3.08 -4.51 -6.18 -4.56
m2 -0.811 -1.95 -1.77 -0.67 -2.47 1.33 0.53 -3.58 -1.89
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Table B.3 (ctd): SYS-GMM estimates of output elasticities and market imperfection parameters by country (7-industry classification)

THE NETHERLANDS

Manufacturing Services
HTM MHTM MLTM LTM TOTAL | HTKIS KIMS LKIMS | TOTAL
~Q 0.214 0.282 0.220 0.265 0.301 0.498 0.537 0.532 0.589
EN
(0.060) (0.037) (0.039) (0.034) (0.009) (0.069) (0.058) (0.063) (0.009)
~Q 0.560 0.633 0.607 0.643 0.615 0.270 0.353 0.259 0.282
Em
(0.046) (0.021) (0.023) (0.018) (0.003) (0.040) (0.035) (0.034) (0.003)
~Q 0.189 0.071 0.128 0.072 0.046 0.156 0.105 0.159 0.138
€K
(0.060) (0.037) (0.039) (0.034) (0.008) (0.069) (0.058) (0.063) (0.008)
3 0.963 0.985 0.955 0.980 0.963 0.924 0.996 0.950 1.009
(0.036) (0.021) (0.027) (0.023) (0.008) (0.050) (0.039) (0.036) (0.008)
QZ 816 0.288 0.574 0.368 0.230 0.075 0.074 0.788 0.602
(0.274) (0.175) (0.182) (0.159) (0.038) (0.253) (0.236) (0.285) (0.031)
—~ 1.498 1.364 1.389 1.394 1.366 1.269 1.249 0.929 1.032
K (0.122) (0.044) (0.054) (0.039) (0.007) (0.189) (0.124) (0.123) (0.012)
N 0.549 0.201 0.380 0.242 0.157
o
(0.151) (0.117) (0.109) (0.100) (0.025)
a 0.354 0.168 0.275 0.195 0.136
(0.063) (0.081) (0.057) (0.065) (0.019)
/ﬁ\ 0.541 0.632
(0.117) (0.014)
%\u])\l 1.179 1.715
(0.556) (0.102)
i 1.555 1.385 1.454 1.422 1.419 1.373 1.254 0.978 1.023
A (0.154) (0.062) (0.082) (0.060) (0.014) (0.186) (0.128) (0.134) (0.014)
Time dummies ves yes ves yves yes yes ves ves ves
Industry dummies ves ves ves ves ves ves ves ves ves
# obs. 2,223 11,025 13,394 17,537 14179 1.822 6.500 7.819 16,141
Sargan 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Hansen 0.056 0.000 0.000 0.318 0.000 0.160 0.013 0.009 0.001
Dif-Hansen (lev) 0.379 0.013 0.025 0.551 0.845 0.952 0.183 0.484 0.942
Dif-Hansen (L2-dif) 0.306 0.455 0.598 0.281 0.235 0.228 0.035 0.036 0.094
Dif-Hansen (LS3-dif) 0.286 0.676 0.864 0.541 0.694 0.112 0.174 0.027 0.225
ml 438 S10.24 12.59 S11.46 1980 3.64 6.93 7.75 10.48
m2 0.029 -1.60 3.51 1.44 6.96 0.12 -2.09 3.66 3.63

Notes: Sargan, Hansen, Dif-Hansen: tests of overidentifying restrictions, asymptotically distributed as XZf‘ p-values are reported.

Dif-Hansen (lev) tests the validity of the 1-year lag of the first-differenced inputs as instruments in the levels equation while
Dif-Hansen (L2-dif)/(L3-dif) test the validity of the 2-/3-year lags of the inputs as instruments in the first-diffferenced equation. m1l
and m2: tests for first-order and second-order serial correlation in the first-differenced residuals, asymptotically distributed as N (0, 1).
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Table B.5: Details on 30-industry classification by country

Regime R
Industry j  Name BE NL
1 Food PC-PR | IC-EB
2 Textile IC-EB | IC-MO
3 Wearing apparel & Leather (products) IC-EB IC-EB
4 Wood (products) PC-MO | IC-EB
5 Paper (products) PC-MO | IC-PR
6 Printing and reproduction of recorded media | IC-EB | IC-MO
7 Chemicals IC-MO | IC-PR
8 Pharmaceutical products & preparations IC-EB | IC-MO
9 Plastics IC-MO | IC-EB
10 Non-metallic mineral products IC-EB IC-PR
11 Basic metals IC-EB IC-EB
12 Fabricated metal products IC-EB IC-EB
13 Machinery and equipment, n.e.c. IC-EB IC-EB
14 Computer, electronic and optical products IC-PR IC-EB
15 Electrical equipment IC-MO | IC-EB
16 Motor vehicles IC-MO | IC-EB
17 Other transport equipment IC-PR IC-EB
18 Furniture IC-EB IC-EB
19 Other manufacturing, n.e.c. IC-EB IC-EB
20 Retail IC-EB IC-PR
21 Wholesale IC-PR IC-PR
22 Travel agencies and other reservation service | IC-MO | PC-PR
23 Telecommunications IC-MO | IC-MO
24 Renting IC-EB | IC-MO
25 Publishing activities IC-EB IC-EB
26 Other computer and related activities IC-EB IC-EB
27 Other business related activities IC-MO | IC-EB
28 Consultancy IC-MO | IC-PR
29 Architectural and engineering activities IC-EB IC-EB
30 Employment activities IC-EB PC-PR
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Table B.6: Underpinnings of common threshold of |0.20] for ¢, by country

BELGIUM
Mean Qi Q2 Qs

(av), | 0239 0.165 0219 0.259
(an); | 0.656 0.615 0.672 0.720
(ax);, | 0105 0.079 0.097 0.113

9 0.213 0.134 0210 0.264

<.

0.723 0.645 0.746 0.807

b

/\/{:\\/\
<5
N—
<.

0.045 0.007 0.028 0.047

<.

; 0.415 0.399 0.406 0.407
?; 0.293 0.285 0.289 0.289
B, 5509 5.238 5.552  5.605
(Bw), | 0846 0.840 0.847 0.849
THE NETHERLANDS
Mean Q1 Q2 Qs
(an); | 0288 0239 0273 0.327
(anr); | 0402 0327 0433 0485
(ax); | 0310 0.266 0.301 0.359
~Q

0.347 0.235 0.305 0.425

™
2

0.492 0.323 0.535 0.621

0

0.161  0.109 0.135 0.218

/\/g\\/\
<5
N—
.

; 0.152  0.182 0.147 0.142
?; 0.132  0.1564 0.128 0.125
B; 6.119 4.939 6.178 6.402
(Ew), | 0860 0.832 0.861 0.865

Notes: This table shows that when we choose a common threshold of |0.20| for |¢;o|, the average and median values (in

square brackets) of industry-specific labor market imperfection parameters are economically meaningful for both countries.

E.g. the average value for 7; in BE is computed as: 7, = 0.20 Efg;’ 52237 = 0.415.
p Enr j J
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Table B.7: Correlations between estimates of product and labor market imperfections by country

BELGIUM

Pi; A, Pa,.B;

All industries

0.704*** [0.690***]  0.601*** [0.674™*"]

R=IC-EB 0.353 [0.661*]
R =IC-MO 0.571 [0.690]
THE NETHERLANDS
PajA; Pii;.B;
All industries | 0.628** [0.185**]  0.571*** [0.216™**]
R=1IC-EB 0.292 [0.219]
R=I1C-MO 0.500 [0.036]

Notes: Rank correlation is reported. A robust correlation is reported in square brackets.

***Significant at 1%.
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Table B.8: Compositional variation of predominant regimes by country

prop. of ind. (%) IC-EB IC-MO IC-PR
BE NL BE NL BE NL

MANUFACTURING 62.50 76.47 50.00 60.00 66.66  50.00
HTM 6.25 5.88 0 20.00 33.33 0
MHTM 6.25 23.53 37.50 0 33.33  16.67
MLTM 18.75 17.65 12.50 0 0 16.67
LTM 31.25 0 0 40.00 0 16.67
SERVICES 37.50 23.53 50.00 40.00 33.33  50.00
HTKIS 12.50 11.76 12.50  20.00 0 0
KIMS 18.75 11.76 25.00  20.00 0 16.67
LKIMS 6.25 0 12.50 0 33.33  33.33
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