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Abstract—This paper estimates the impact of competition policy on total
factor productivity growth for 22 industries in twelve OECD countries over
1995 to 2005. We find a positive and significant effect of competition policy
as measured by created indexes. We provide results based on instrumental
variables estimators and heterogeneous effects to support the causal nature
of the established link. The effect is particularly strong for specific aspects of
competition policy related to its institutional setup and antitrust activities.
It is also strengthened by good legal systems, suggesting complementar-
ities between competition policy and the efficiency of law enforcement
institutions.

I. Introduction

HIS paper empirically assesses the effectiveness of com-

petition policy in improving efficiency and productivity.!
While most economists, starting from Adam Smith, agree
that competition works in the general interest, there is no
such consensus on the ability of competition policy to be
socially beneficial. Some economists, dating back to the Aus-
trian school (for example, Von Mises, 1940), argue that any
state intervention that interferes with free markets, includ-
ing competition policy, will make society worse off. More
recently, Crandall and Winston (2003) claim that, at least in
the United States, antitrust law has been ineffective. Baker
(2003), Werden (2003), and others strongly disagree. The
debate remains unsettled.
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1By competition policy, we mean the set of prohibitions and obligations
that forms the substantive rules of competition (or antitrust) law together
with the array of tools available to competition authorities for policing and
punishing any violation of the same rules.
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The theoretical and empirical literature has shown the
existence of a positive relationship between competition
and productivity. Nickell (1996), Blundell, Griffith, and
van Reenen (1999), and Aghion et al. (2004, 2009), using
firm-level data, show that product market competition spurs
productivity. Aghion and Schankerman (2004) provide a
theoretical framework to show that competition-enhancing
policies may improve productivity. Based on this literature,
we believe that there should be a positive link between a
well-designed and well-enforced competition policy and total
factor productivity (TFP) growth.

Hence, we estimate the impact of competition policy and
some of its components on TFP growth using a sample of 22
industries in twelve OECD countries over the period 1995
to 2005. To measure competition policy, we identify and
measure a set of its institutional and enforcement features
that we consider key in deterring anticompetitive behaviors.
We then aggregate these variables to form a set of sum-
mary indicators, the competition policy indicators (CPIs).
We generate an aggregate CPI that summarizes all key fea-
tures of a country’s competition policy, as well as more
disaggregated ones that refer only to the features of a com-
petition policy relative to specific behaviors (for example,
cartels, mergers) or only to its institutional or its enforcement
features.

Controlling for country-industry and time fixed effects,
product market regulation, trade liberalization, and other
likely determinants of productivity growth, we find that the
aggregate CPI has a positive and highly significant effect
on TFP growth. When we use the more disaggregated CPIs,
which allow us to separate the effects of the institutional and
enforcement features and distinguish between merger con-
trol and antitrust, we find positive and significant coefficient
estimates for all of these indicators, though institutions and
antitrust appear to have the strongest and the most significant
impact on productivity growth. For the aggregate CPI, we
find the same result when we estimate the model by OLS, as
well as in alternative IV specifications, which use political
variables as instruments for the policy.

Competition policy is embedded in a wider and intercon-
nected system of institutions and policies that might present
inherent complementarities (Aghion & Howitt, 2006). In our
context, legal institutions stand out as particularly relevant
since the enforcement of competition law is linked to the
quality of a country’s institutions in general and its judi-
cial system in particular. Moreover, other competition-related
policies might affect the way competition policy is enforced.
We explore these interactions between institutions and poli-
cies and find complementarities among them. The effect of
competition policy on TFP growth is stronger in countries

© 2013 by the President and Fellows of Harvard College and the Massachusetts Institute of Technology



COMPETITION POLICY AND PRODUCTIVITY GROWTH

where the costs of enforcing contracts are lower and the qual-
ity of the judicial system is higher, as well as in industries
where no other sector-specific authorities are in charge of reg-
ulating the competitive process. These results point to sizable
complementarities between competition policy and the effi-
ciency of legal institutions.2 Moreover, they contribute to our
identification strategy.

Our paper contributes to the still very limited empirical
literature that evaluates the effectiveness of competition pol-
icy. Dutz and Aydin (1999) and Dutz and Vagliasindi (2000)
use a cross-section of 52 countries and a small sample of
transition economies, respectively, and find a positive effect
of antitrust effectiveness on GDP growth. However, they use
subjective measures of competition policy that are based on
the perceptions of market participants, which, as a conse-
quence, may not correctly represent the objective features
of a competition policy regime. Konings, van Cayseele, and
Warzynski (2001) and Kee and Hoekman (2007) look at the
impact of the introduction of competition policy on indus-
trial mark-ups, respectively, in Belgium and the Netherlands
and in a large panel of industries in developed and develop-
ing countries. Neither of the two papers finds direct evidence
of a positive effect of the introduction of competition policy
or competition law on markups.3 However, the measure of
competition policy they use does not appear to capture all the
features likely to have an impact on its effectiveness.

Our work is also closely related to the literature that
examines the impact of regulation and other competition-
enhancing policies on productivity growth. Nicoletti and
Scarpetta (2003) focus on the direct effect of privatiza-
tion and liberalization on TFP growth. They show that
market-oriented regulatory reforms significantly contributed
to improving productivity in OECD countries during the

2The interaction between a country’s legal rules and economic activities
has attracted a great deal of interest following the work by La Porta et al.
(1997, 1998). It has been shown that legal origins affect many dimensions,
including bank ownership (La Porta et al., 2002), entry regulation (Djankov
et al., 2002), labor market regulation (Botero et al., 2004), and government
ownership of the media (Djankov, Glaeser et al., 2003). Some studies also
looked at how the characteristics of the judiciary and other government
institutions affect the security of property rights and contract enforcement
(Djankov, La Porta et al., 2003; La Porta et al., 2008). On the basis of the
results by Djankov, Glaeser et al. (2003) and La Porta et al. (2004), we
expect that a lower level of formalism of the judicial procedures and greater
judicial independence should improve the quality of the judicial review of
the decisions made by competition authorities. Hence, we expect positive
complementarities between several indicators of the quality of the judiciary
system and competition policy. For a different view, see Malmendier (2009),
who critically discusses the literature on the nexus between law, finance,
and growth. The debate is still unsettled, and it is not the aim of this paper
to enter it.

3 See also Sproul (1993), who finds that prices increase in industries after
a cartel has been discovered and convicted; Clarke and Evenett (2003),
who find that the vitamin cartel reduces cartel prices in jurisdictions where
antitrust conviction is more likely and costly; and Voigt (2009), who finds
a positive effect of a set of indicators of the quality of competition policy
on total factor productivity that disappears, however, when controlling for
institutional quality.
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1990s.4 Pavcnik (2002) finds a direct impact of trade liberal-
ization on productivity improvements, which works through
the reallocation of resources to more efficient producers. Sev-
eral other papers look at the effect of competition and entry on
productivity growth (Griffith & Harrison, 2004; Aghionetal.,
2009). They use policy variables, such as the introduction of
the EU single-market program or the U.K. privatization pro-
gram, as instruments for competition, which is proxied by
the price-cost margin, and entry. They show that these poli-
cies have a positive impact on competition and entry, and
this in turn increases productivity. Unlike these latter studies,
we focus on the direct effects of competition policy on pro-
ductivity growth, without attempting to identify the channels
through which this happens.

The remainder of the paper is organized as follows. Section
II presents and discusses our empirical model and the iden-
tification strategy. Section III presents the CPIs and the
data sample. Section IV discusses our results. Section V
briefly concludes. Further information about the construc-
tion of the variables, as well as several additional regressions
and robustness checks are reported in the extensive online
appendix.

II. Econometric Specification

The objective of competition policy is to deter behaviors
that reduce competition. Therefore, the causal link between
competition policy and efficiency goes through the impact
of the former on market competition. Aghion and Schanker-
man (2004) provide a theoretical framework for explaining
this link. They point out that competition-enhancing poli-
cies may improve productivity by facilitating the weeding
out of less efficient firms; promoting cost reduction invest-
ments by incumbent firms; and encouraging entry of new,
more efficient firms.5 To make robust causal inference on the
effectiveness of competition policy, we analyze the direct link
between the policy and TFP growth in country i, industry j,
at time t(ATFP; j,):®

ATFP;j; = o+ BCPILi; 1 + € ju» (1

4These results are partially challenged by Bourles et al. (2010) and
Amable, Demmou, and Ledezma (2009).

5More generally, competition acts as a selection process that reallocates
market shares in favor of the most productive firms. Haskel (2000) provides
empirical evidence of this process. Disney, Haskel, and Heden (2003) and
Syverson (2004) show that competition reduces productivity dispersion,
thus suggesting that inefficient firms are forced to either catch up or exit.
Competition also presses managers to reduce x-inefficiency (Hicks, 1935;
Leibenstein, 1966). This point is made theoretically by Nalebuff and Stiglitz
(1983), while Vickers (1995), Nickell, Nicolitsas, and Dryden (1997), Grif-
fith (2001), and Bloom and Van Reenen (2007) provide empirical evidence
of a positive relationship between competition and x-efficiency.

6 While under strict neoclassical assumptions, TFP disembodies technical
change or dynamic efficiency, in practice it integrates a range of other effi-
ciency effects, including those from organizational and institutional change,
changes in returns to scale, and unmeasured inputs such as research and
development and other intangible investments (Inklaar, Timmers & van
Ark, 2008). Moreover, industry-level TFP also captures the effects of the
reallocation of market shares across firms.
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where CPI,_, is one of our indicators of the quality of com-
petition policy in country i at time ¢t — 1.7 Following the
literature (Nicoletti and Scarpetta, 2003; Griffith, Redding,
& van Reenen, 2004) we model the unobserved heterogene-
ity by means of an error term, which takes the form¢; j; =
i j + &; + u; j,. The country-industry-specific fixed-effects
(i) account for the time-invariant unobserved heterogene-
ity, and the full set of time dummies (¢,) controls for common
macroeconomic shocks that may affect TFP growth in all
countries at the same time.$

Clearly the rates of TFP growth are affected by other
country-industry characteristics. Our preferred empirical
specification builds on a general endogenous growth model
(Aghion & Howitt, 2006). The basic idea is that laggard
industries can catch up with the technological frontier by
innovating or adopting the leading technologies. Therefore,
the technological and organizational transfer from technol-
ogy frontier firms influences the productivity of laggard
industries so that their productivity is cointegrated with that
of the leader. Under the assumption of long-run homogeneity,
this process has an error correction model (ECM) repre-
sentation where the industry-level TFP growth (ATFP; ;)
in country i and time ¢ depends on the technology transfer
from the country on the technological frontier (TFPy,), and
the productivity gap or distance to the technological fron-
tier (TFP.;,/TFP; ;,) (for example, Griffith et al., 2004, p.
886).2 Moreover, following Griffith et al. (2004), we also
assume that other observable industry-country-specific fac-
tors related to innovation, such as trade openness, R&D
intensity (R&D), and human capital, directly affect the rate
of TFP growth. The equation that we estimate is thus

TFPy ;;
TFP; ;,
+ VX ji—1 + XZig—1 + i+ b+ ui g,

ATFP,'J'J =o+ BCPIi,tfl + BATFPLJ'J — O (2)

where X; ;,_; are country-industry-specific control variables
(human capital, trade openness, R&D, and acountry-industry-
specific trend), and Z; ,_, are country-specific controls (prod-
uct market regulation and the quality of institutions).

7We assume that the CPI has a linear effect on TFP growth. However,
one might question whether competition policy might have a nonlinear
impact on productivity growth akin to the nonlinear effect of competition
on innovation (Aghion et al., 2001; Whinston & Segal, 2007; Acemoglu
& Cao, 2010). In the online appendix, we discuss this issue and provide
theoretical as well as empirical support for our linearity assumption.

8 We run a large number of alternative specifications to analyze how these
assumptions on the error terms affect our results. We find that neither
the choice of different individual effects nor the accounting of potential
serial correlation in the residuals affects our main conclusions. An in-depth
discussion of these issues can be found in the online appendix.

9 Some recent papers have suggested that competition-enhancing policies
may also influence TFP growth through an indirect channel, by interacting
with the distance to the technological frontier (Acemoglu, Aghion, & Zili-
botti, 2006; Aghion et al., 2009; Nicoletti & Scarpetta, 2003; Amable et al.,
2009; Bourles et al., 2010). Therefore, in the online appendix, we look at
an additional specification where the effect of competition policy on TFP
is interacted with the technology gap. We find a larger impact for indus-
tries further away from the technological frontier, suggesting that effective
competition in laggard sectors is even more important.

THE REVIEW OF ECONOMICS AND STATISTICS

A. Identification

The identification of a causal link between competition
policy and productivity growth crucially relies on the abil-
ity to account for the potential endogeneity of our key
policy variables. Especially when we look at country-level
aggregates, endogeneity might arise from omitted variable
bias, as well as from two-way causality and measurement
errors.

We think that two-way causality is not a major concern in
our case. In principle, the application of competition policy
might be focused on less competitive and productive markets,
which might lead to a negative correlation between the CPIs
and the error term. However, our CPIs aggregate several insti-
tutional characteristics, which are unlikely to respond swiftly
to changes in TFP growth rates. Institutions slowly evolve
over time and quite independently of specific and short-run
changes in market outcomes.!? Even the elements of the
CPIs that capture some relevant enforcement features, such
as human and financial resources, depend on political deci-
sions that generally take time to be put into practice. In any
case, in order to reduce the potential bias resulting from two-
way causality, we use lagged values of the policy variables
with respect to our dependent variable. This is a standard
approach that relies on the assumption that the lagged values
of the policy are uncorrelated with the error terms of the esti-
mated equation (Griffith et al., 2004, for example, use this
exclusion restriction to identify the causal effect of R&D on
industry TFP growth).

The main identification issue in the context of our model is
related to the existence of an omitted variable bias. The panel
structure of our data set allows us to control for time-invariant
unobserved individual heterogeneity at the industry-country
level through fixed effects, as well as for time fixed effects.
However, there might still be time-varying unobserved het-
erogeneity. In particular, this might derive from the existence
of several other competition-enhancing policies or, more gen-
erally, other policies correlated with competition policy that
might affect TFP growth rates. In our basic specifications,
we control for those that we believe are the most prominent
policies affecting competition—product market regulation,
liberalization, and privatization—and for trade openness. We
are confident that these controls should help mitigate the
endogeneity problem. Nonetheless, we propose a twofold
approach to provide further evidence on the causal nature
of the link between competition policy and productivity
growth.

First, we propose an IV approach, which allows us to
explicitly test whether endogeneity matters and control for
another source of potential inconsistency of the OLS esti-
mates: the existence of measurement errors. Following some

10 For instance, the introduction of leniency programs, or the adoption of
the EU competition law model in eastern European countries, is more likely
to be the consequence of the diffusion of some institutional innovations
rather than a response to inadequate short-run market performances.
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recent contributions, which find political variables to deter-
mine policy outcomes (Besley & Case, 2000; Duso & Roller,
2003; Duso & Seldeslachts, 2010), we use the govern-
ment’s ideological positions on regulatory issues as possible
instruments. !

Second, in addition to the IV estimation, we adopt a less
formal approach to improve our identification strategy, which
looks at potential heterogeneous effects of competition pol-
icy on TFP growth. We search for situations where we expect
competition policy to have a differential effect on productiv-
ity as compared to other omitted factors or policies. If we
were to observe this kind of behavior in the data, this would
enhance our confidence that the estimated nexus between the
quality of a competition policy regime and TFP growth can
be interpreted in a causal way.

We think two dimensions of heterogeneity are important in
this respect. The first is related to country-specific character-
istics. We expect competition policy to be more effective in
countries where the quality of the legal institutions is higher.
In fact, national courts are strongly involved in the enforce-
ment of competition policy, as they often retain the power
to adjudicate antitrust cases either directly or in appeal. Yet,
crucial for our argument, courts are not directly involved in
the adoption of other productivity-enhancing policies (for
instance, regulation, R&D subsidies or fiscal policy). The
second dimension of heterogeneity we look at is related to
industry-specific characteristics. Our data encompass indus-
tries belonging to both manufacturing and service sectors.
We expect the former to be significantly more affected by
competition policy. The reason is that services are in general
subject to strong sector-specific product market regulations,
such as price control, entry regulation, and state ownership,
which play a more significant role in these industries than
competition policy in shaping the competitive environment
and, hence, productivity outcomes. This intuition is empiri-
cally supported by Nicoletti and Scarpetta (2003), who find
that deregulation plays a significantly greater role in fostering
productivity in services than in manufacturing sectors. This
kind of regulation clashes with competition policy, and for
this reason, we expect that competition policy will be less
effective in industries where the tightness of product market
regulation is greater.!2

11 These variables are reelaborated from the data collected by Woldendorp,
Keman, and Budge (2000), Cusack and Fuchs (2002), and Klingemann et al.
(2006). They represent the weighted average of the government parties’
programmatic positions on particular economic issues, where the weights
are the number of each party’s votes. As a robustness check, we also use
an alternative set of instruments derived from a well-established practice in
industrial organization (Hausman, 1997). This consists of using different
aggregations of the potentially endogenous variables in other markets as an
instrument for the same variables in the market of interest. These additional
results are discussed in depth in the online appendix

12 Clearly other forms of regulation, such as health and safety regulations,
might also have an additional effect on productivity growth in manufac-
turing industries. However, these regulations are inherently different from
policies that directly control the competitive process and should not affect
our identification argument.
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III. Data Sample and Descriptive Statistics

We estimate our model (2) on a sample of 22 industries
in twelve countries over the period 1995 to 2005: Canada,
the Czech Republic, France, Germany, Hungary, Italy, Japan,
the Netherlands, Spain, Sweden, the United Kingdom, and
the United States.!3 We use data at both the national level
and the industry level. National-level data are used to mea-
sure the policy variables (competition policy, product market
regulation) and the quality of the institutions. The remaining
variables are measured at the industry level. !4

In the following sections, we briefly describe our main
explanatory variables, the CPI, as well as our dependent
variable TFP growth.!5 Moreover, all of these variables are
discussed in depth in the online appendix, where we also
describe the other independent variables, as well as the instru-
ments used in our regression. Table 1 reports the preliminary
statistics and gives a very short description for all variables.

A.  Measuring the Quality of Competition Policy: The CPIs

The quality of a competition policy regime should be
evaluated on the basis of its ability to deter firms that oper-
ate within its jurisdiction from undertaking those behaviors
that, by impairing competition, reduce social welfare. Fol-
lowing Becker’s (1968) theory of optimal deterrence, we
consider that the level of deterrence of a competition pol-
icy is determined by three fundamental elements: the size
of the sanctions, the probability of detection and convic-
tion, and the probability of errors. Several institutional and
enforcement features of a competition policy regime might
affect these three factors (Buccirossi et al., 2009). The fea-
tures that we believe have the strongest impact on them and,
hence, on the level of deterrence of anticompetitive behaviors,
are the degree of independence of the competition authority
with respect to political or economic interests; the separation
between the adjudicator and the prosecutor in a competition
case; how close the rules that make the partition between legal
and illegal conducts are to their effect on social welfare; the
scope of the investigative powers the competition authority
holds; the level of the overall loss that can be imposed on
firms and their employees if these are convicted; the tough-
ness of a competition authority, which is given by its level

13 These countries have been selected to be representative of different legal
systems (common law and civil law), to include both EU and non-EU coun-
tries and, among the EU countries, both founding members and countries
that have recently entered the EU—Hungary and the Czech Republic.

14The 22 industries (ISIC rev.3 codes) included in the study are the
following: agriculture, forestry, and fishing; mining and quarrying; food
products; textile, clothing, and leather; wood products; paper, printing, and
publishing; petroleum and coal products; chemical products; rubber and
plastics; nonmetallic mineral products; metal products; machinery; electri-
cal and optical equipment; transport equipment; furniture and miscellaneous
manufacturing; electricity, gas, and water; construction; hotels and restau-
rants; transport and storage; communication; financial intermediation; and
business services.

15 A more exhaustive discussion of all the issues touched on in this section
can be found in the companion paper (Buccirossi et al., 2011). Moreover,
the online appendix provides a more in-depth overview of the properties of
some of our indicators and their distributions.
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THE REVIEW OF ECONOMICS AND STATISTICS

TABLE 1.—PRELIMINARY STATISTICS

Observations ~ Mean SD Minimum Maximum Description

TFP growth 1847 0.0096 0.0686 —0.2818 0.2727  TFP growth from the EU-KLEMS database

TFP leader 1847 0.0154 0.0931 —0.7863 0.6246  Country-industry with the highest TFP relative to a
common reference point

Technology gap (TFP) 1847 0.6891 0.6697 0 5.6063  TFPp, — TFPy

LP growth 1863 0.0299 0.0727 —0.2766 0.2796  Growth of value added per worker

LP leader 1863 0.0459 0.0940 —0.4899 1.2823  Country-industry with the highest LP relative to a
common reference point

Technology gap (LP) 1863 2.9848 5.0550 0 88.0470  LPrj; — LPy;

R&D 1463 0.0253 0.0574 0 0.4041 Yearly industry-level R&D expenditures over industry
value added

Human capital 1783 0.1171  0.0977 0.0058 0.5588  Share of high-skilled labor employed in each
country-industry in a given year

Trade openness 1847 1.0096 1.8350 0 17.2785  Yearly industry imports over industry value added

PMR 1847 1.6721 0.5227 0.9234 3.0336  OECD indicator of product market regulation

CPI 1847 0.4976  0.1019 0.3167 0.7035  Aggregate competition policy index based on subjective
weights

CPI (equal weights) 1847 0.4327 0.1028 0.2240 0.6773  Aggregate competition policy index based on equal
weights

CPL_institution 1847 0.6048 0.1114 0.3513 0.7735  Institution competition policy index based on subjective
weights

CPI_enforcement 1847 0.2802 0.1587 0.0499 0.7513  Enforcement competition policy index based on
subjective weights

CPI_antitrust 1847 0.5023 0.1032 0.3292 0.7047  Antitrust competition policy index based on subjective
weights

CPI_mergers 1847 0.4834 0.1137 0.1372 0.6999  Mergers competition policy index based on subjective
weights

Enforcement costs 1847 22.1471 8.2423 9.4000 33.5000  Cost of enforcing contracts—World Bank Doing Business
Database

Rule of law 1847 1.4263 0.4141 0.5251 1.8801  World Bank Worldwide Governance Indicator for rule of
law

Legal system 1847 8.1494  1.0655 5.5667 9.6246  Index_2 (legal system) from the Fraser Institute Database

Market regulation (per403) 1847 1.3767 1.2564 0 5.5007  Government’s programmatic position: need for
regulations

Economic planning (per404) 1847 0.3348  0.6229 0 2.6971  Government’s programmatic position: need for economic
planning

Welfare state limitation (per505) 1847 0.5264 0.5679 0 1.9637  Government’s programmatic position: need of welfare

state limitations

‘We present preliminary statistics for all used variables in the selected estimation sample.

of activity and the size of the sanctions that are imposed on
firms and their employees in the event of a conviction; and the
amount and the quality of the financial and human resources
a competition authority can rely on when performing its
tasks.

We collected information on each of these features.!®¢ We
gathered these data separately for the three possible infringe-
ments of the antitrust legislation—hard-core cartels, other
anticompetitive agreements, and abuses of dominance—and
for the merger control policy in each country and for each
of the years in the sample. Most of this information was
directly obtained from the competition authorities of the thir-
teen jurisdictions included in our sample through a tailored

16 For instance, to measure the quality of the law, we collected information
on the standard of proof that is required when deciding on a specific type of
violation, as well as the nature of the goals that inform the decision-making
process. To measure the competition authority’s powers during investiga-
tions, we collected information on the power to impose, or request, interim
measures; the powers to gather information by inspecting the premises of
the firms under investigation or the private premises of the firms’ employ-
ees; and the powers to gather information by wiretapping the conversations
of the firms’ employees. Buccirossi et al. (2011) describe all these issues in
depth.

questionnaire.!” These data were integrated with information
derived from the OECD and from the competition authorities’
own websites and publications.

The CPIs have a pyramidal structure.!8 We collected data
for each of the seven key features of competition policy men-
tioned above. Each piece of information was then assigned a
score, on a scale of 0 to 1, against a benchmark of generally
agreed best practice (from worst to best).!9 All the informa-
tion on a specific policy feature was summarized in a separate

17Qur sample includes twelve countries and thirteen jurisdictions, as it
includes the European Union. We surveyed only the competition author-
ities that are either independent public bodies or ministerial agencies or
departments; we did not survey the courts (but we have collected data on
their powers and activities).

18 Our methodology is akin to the one developed by the OECD for the
indicators of product market regulations (PMR) and the competition law
and policy indexes (CPI). See Boylaud, Nicoletti, and Scarpetta (2000) and
Conway and Nicoletti (2005, 2006) for the former and Hgj (2007) for the
latter.

19When a data entry is quantitative, it is normalized by dividing it by the
highest corresponding value held by any competition authority in the sam-
ple, so even quantitative information assumes a value between 0 and 1.The
best practice is determined by relying on scientific papers and books, doc-
uments prepared by international organizations (such as the International
Competition Network and the OECD), and our judgment.
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low-level index using a set of weights to linearly aggregate
it. We calculated separate indexes for specific aspects of the
competition policy regime (the three possible competition
law infringements and mergers) to take into account the dif-
ferences in the legal framework and, where possible, in the
enforcement.

The low-level indicators were subsequently aggregated
into two sets of medium-level indexes: one that summarizes
the institutional features of the competition policy regime and
one that summarizes its enforcement features. The medium-
level indexes were then aggregated to form a number of
different summary indexes. More specifically, we calculated
(for each country and each year in the sample): (a) one index
that refers to all antitrust infringements (the antitrust CPI)
and one that refers to the merger control process (the merg-
ers CPI); (b) one index that assesses the institutional features
(the institutional CPI) and one that assesses the enforcement
features (the enforcement CPI); and (c) a single index that
incorporates all the information on the competition policy
regime in a jurisdiction (the aggregate CPI).

The weights employed in this aggregation process are
based on the relevance that in our view each item deserves.20
However, to check whether our choice of weights has a
decisive influence on the results, we also used three alterna-
tive weighting schemes. The first uses an agnostic approach
and weights each piece of information equally. The second
aggregates the features of competition policy using factor
analysis.2! The correlations between the aggregate CPIs built
with our weights and these two alternative CPIs are very high
(0.97 and 0.96, respectively) and significantly different from
0 at the 1% level. Third, we also used a weighting scheme
based on random weights. From a uniform distribution (0,1),
we randomly generate 1,000 sets of weights, which are then
normalized to sum to 1. For each of these sets, we build one
aggregate CPI.22

B. Dependent Variable

In this section we describe in brief our main depen-
dent variable: TFP growth. An in-depth description of
the productivity-related measures is provided in the online
appendix.

The measure of TFP growth comes from the EU-KLEMS
database.?3 TFP growth is measured by the Solow resid-

20We have been very conservative in the choice of the weights and
departed from equal weights only for situations for which there were robust
theoretical reasons to do so. Moreover, we tried to be as transparent and
explicit as possible in explaining why we chose each particular weight. The
in-depth description of these issues is in Buccirossi et al. (2011).

21 A complete description of this alternative methodology and the results
is found in Buccirossi et al. (2011).

22In the online appendix, we report the distribution of the OLS and IV
coefficients estimates for the regressions where we use these 1,000 aggre-
gate CPIs, and we show that our main findings are not affected by the choice
of the weights.

23The EU-KLEMS project is funded by the European Commission,
Research Directorate General as part of the 6th Framework Programme,
Priority 8, Policy Support and Anticipating Scientific and Technological
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ual within the growth accounting framework under certain
restrictive assumptions. One of these assumptions is that
prices are equal to marginal costs. Following Griffith, Har-
rison, and Macartney (2006), we relax this assumption by
multiplying the labor and capital shares by the industry-level
markup, which is estimated as the ratio between industry-
level value added and labor and capital costs (see Paquet &
Roubidoux, 2001).24 In our sample, the average TFP growth
at the industry level ranges between —1.7% for the business
services sector and 3.7% for the communications sector. The
average TFP growth in the entire sample is 0.0096%.

We then use TFP levels to determine the technology fron-
tier at the country-industry level and the technology gap
between each country-industry and the frontier. Following
the existing literature (Griffith et al., 2004; Nicoletti & Scar-
petta, 2003), we obtain the technology gap using a two-step
procedure. First, we calculate the ratio between the level of
TFP in each country-industry and the geometric mean of the
TFP levels in all the countries included in the sample for that
industry. The frontier is defined as the country-industry with
the highest ratio. Second, we obtain the technology gap by
subtracting all the observed country-industry ratios from the
frontier ratio.

While TFP growth is a rich measure, which incorporates
the effects of all inputs on production, it might be affected
by measurement errors due to its complexity. Therefore, we
check our results using a simpler but partial measure of effi-
ciency: labor productivity (LP) growth. When we use LP
growth as adependent variable in our regressions, we redefine
the frontier variables (the LP of the leader and the technology
gap) accordingly.

C. Simple Correlations

Before moving to our estimation results, we look at the
simple correlation between TFP growth and the CPI at the
country-aggregate level. We compute a weighted average for
TFP growth using the industry value added as a weight. The
correlation coefficient is large and positive (0.29) and signifi-
cantly different from O at the 1% level. We calculate a positive
correlation between the average TFP growth and the CPI for
most of the countries. In particular, we calculate a positive
and significant correlation coefficient for the Czech Repub-
lic (0.83), France (0.32), Germany (0.43), Hungary (0.13),
Japan (0.21), the Netherlands (0.39), and the United Kingdom
(0.51).

Furthermore, there is a substantial variation in TFP growth
measures among the 22 industries within a country. In this
study we exploit this heterogeneity dimension to support our

Needs. For a short overview of the methodology and results of the EU
KLEMS database, see Timmer, O’Mahaney, and van Ark (2007).

24 The concerns that one might express on the ability of the markup to mea-
sure the intensity of competition in a market are not necessarily relevant for
the correction implemented in the calculation of the Solow residual. Indeed,
this correction cleans the TFP measure of the error due to the existence of
a divergence between price and marginal cost (the markup).
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TABLE 2.—BASIC OLS REGRESSIONS: AGGREGATED INDEX

ATFP ATFP ALP ATFP ATFP ALP
Dependent Variable (D) 2) 3) ) 5) 6)
L.CPI 0.0731** 0.0652** 0.0924*** 0.0884***
(0.0246) (0.0219) (0.0243) (0.0225)
L.CPI (equal weights) 0.0848*** 0.0925**
(0.0253) (0.0209)
TFP/LP leader 0.0653** 0.0651** 0.0795*
(0.0233) (0.0233) (0.0351)
L.Techno Gap(TFP/LP) 0.0075* 0.00748* 0.0113**
(0.0041) (0.0042) (0.0024)
Industry trend 0.0445** 0.0464** 0.0548***
(0.0052) (0.0054) (0.0064)
L.Import penetration 0.0144*** 0.0144*** 0.0235**
(0.0039) (0.0039) (0.00897)
LPMR —0.0312 —0.0264 —0.0143
(0.0196) (0.0203) (0.0161)
Constant —0.288*** 0.171% 0.144* —0.137** —0.151** —0.969*
(0.0140) (0.0167) (0.0174) (0.0536) (0.0527) (0.150)
Observations 1,847 1,847 1,863 1,847 1,847 1,863
R? 0.250 0.251 0.234 0.269 0.269 0.278

In columns 1, 2, 4, 5, and 7, the dependent variable is TFP growth corrected for markups. In columns 3 and 6, the dependent variable is LP growth. Standard errors in parentheses are robust and allow for correlation
among industries in the same country. In all regressions, we insert country-industry dummies and time dummies. Significant at ¥*10%, **5%, and ***1%.

identification strategy, as competition policy might affect var-
ious industries in different ways. Accordingly, we also look
at the pairwise correlation between the CPI and TFP growth
at the industry-country level. Again, this correlation is posi-
tive (0.08) and significantly different from O at the 1% level.
Our empirical model starts from this simple correlation to
identify the causal effect of the policy.

IV. The Results

We first consider the simple, average effect of compe-
tition policy on productivity growth by using the various
CPIs discussed in section IITA and estimating models (1)
and (2). In all regressions, we include year dummies and
industry-country fixed effects to control for unobserved het-
erogeneity among industries and countries, as well as for
time fixed effects. When estimating model (2), we further
control for other competition-enhancing policies as mea-
sured by the OECD PMR index and trade liberalization, and
we introduce a country-industry-specific deviation from the
trend to account for potentially different business cycles at
the country-industry level. Finally, we also control for the
frontier-related measures. Most of the explanatory variables
are lagged by one year to reduce possible endogeneity issues.
Standard errors are clustered at the country level to allow
for correlation among industries in the same country. We
estimate the model by OLS. After discarding some extreme
outliers, our sample consists of 1,847 country-industry-time
observations.2>

A. The Basic Model

In column 1 of table 2 we report the results of the basic
specification of model (1). The key resultis that the coefficient

25We dropped the observations corresponding to the first and the last
percentiles of the TFP growth distribution.

estimate for the aggregate CPI is positive (0.0924) and sta-
tistically significant at the 1% level: competition policy is
positively correlated to TFP growth. Our main result persists
if we use an equal-weight aggregate CPI (column 2) instead
of using the one built with our preferred weighting scheme,
as well as if we use LP growth as an alternative dependent
variable (column 3).26

We then move to our preferred and richer specification
described in model (2), where we control for the TFP
level at the technological frontier, the technology gap, and
other competition-enhancing policies. Again, we estimate
a positive and significant impact of competition policy on
productivity growth, independent of whether we use our pre-
ferred aggregated CPI measure (column 4), the equal-weight
aggregated CPI (column 5), or LP growth (column 6) as the
dependent variable. These estimates also indicate the exis-
tence of a significant effect from an economic point of view.
For instance, a coefficient estimate of 0.09 for the aggregate
CPI implies an average elasticity of TFP growth with respect
to the aggregate CPI of around 4.48 at the mean value of
the variables.2” Estimates for all the other control variables
conform to our expectations and to previous results reported
in the literature. This gives us confidence about the qual-
ity of our preferred specification. In particular, we find that
the TFP level of the leader, the technology gap, and import

26 The number of observations for this specification is a bit different
because we dropped the observations corresponding to the first and the
last percentiles of the LP growth (instead of TFP growth) distribution.

27To give a more concrete idea of the economic meaning of this estimate,
we can look at one example, such as the food products industry in the
United Kingdom. In this industry, TFP growth in 2001 was 3.2%, while in
2002 it was 5.2%, with an increase of 62.5%. In the same year, the U.K.
aggregate CPI increased by 4.6%. According to the estimated elasticity, the
improvement in competition policy in the United Kingdom, as represented
by the increase in the CPI, is responsible for 22.1% of the actual increase
in TFP growth. Hence, without the improvement in the U.K. competition
policy, TFP growth in 2002 would have been 4.53% (3.2% x (1 + (0.619—
0.221)).



COMPETITION POLICY AND PRODUCTIVITY GROWTH

TABLE 3.—OLS REGRESSIONS: DISAGGREGATED INDEXES

OLS OLS OLS OLS
(1 (2) 3) @)
TFP leader 0.0656** 0.0659** 0.0654** 0.0653**
(0.0233) (0.0232) (0.0233) (0.0234)
Industry trend 0.0428**  0.0438™*  0.0444***  (0.0443***
(0.0051) (0.0053) (0.0051) (0.0054)
L.Techno Gap 0.0075* 0.0076* 0.0075* 0.0075*
(0.0042) (0.0042) (0.0041) (0.0042)
L.Import penetration ~ 0.0142***  0.0144™*  0.0144***  0.0144**
(0.0040) (0.0040) (0.0040) (0.0040)
L.PMR —0.0304 —0.0266 —0.0336 —0.0249
(0.0196) (0.0250) (0.0197) (0.0206)
L.CPL_institution 0.0705***
(0.0227)
L.CPI_enforcement 0.0400*
(0.0195)
L.CPI_antirust 0.0957**
(0.0255)
L.CPI_mergers 0.0744***
(0.0221)
Constant —0.133** —0.117* —0.132** —0.143**
(0.0551) (0.0594) (0.0526) (0.0587)
R? 0.268 0.267 0.269 0.268
Observations 1,847 1,847 1,847 1,847

The dependent variable is TFP growth corrected for markups. Standard errors in parentheses are robust
and allow for correlation among industries in the same country. In all regressions we insert country-industry
dummies and time dummies. Significant at *10%, **5%, and ***1%.

penetration have a positive and significant impact on produc-
tivity growth (whether measured as TFP or LP); while we
find that product market regulation, in the form of barriers
to competition, has a negative effect on productivity growth,
though this is not significant as in Nicoletti and Scarpetta
(2003).28 Finally, the country-industry-specific trend that we
introduced to account for short-run cyclical fluctuations in
demand also has a positive and significant impact.2?

We then move to analyze the impact of the various
dimensions of competition policy, as measured by our more
disaggregated CPIs. In table 3, we focus on the difference
between institutions and enforcement (columns 1 and 2) and
between mergers and antitrust (columns 3 and 4). Again, we
obtain results similar to those observed in our basic specifi-
cations: the various dimensions of competition policy have a
positive and significant effect on productivity growth. With
the exception of the antitrust CPI, the size of the effect is, how-
ever, always smaller than the one measured by the aggregate
CPI, and in some cases, it is also less significant. In particular,
the results for the enforcement CPI are the weakest, as the
coefficient estimate drops to 0.04 and loses significance. We
believe that this result is due to the quality of the information

28 In an additional specification reported in the online appendix, we look at
whether the effect of competition policy on TFP growth differs depending
on the size of the technology gap. The estimated effect of competition policy
is much larger and more significant (0.124) for country-industries further
away from the frontier than for country-industries closer to the frontier
(0.053).

29 As we mentioned in section II, there are two other important control
variables, R&D and human capital, for which we unfortunately have many
missing values. We run several additional regressions controlling for these
two major drivers of productivity growth, and our results are not affected.
We report and discuss these specifications in the online appendix.
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incorporated in this index, which, because of the limited data
on enforcement kept by competition authorities, covers only
the level and the quality of the monetary and human resources
available to competition authorities.

The established positive and significant relationship
between the quality of competition policy, and in particu-
lar of its institutional design in the area of antitrust, and
productivity growth, is the key finding of this study. As we
discussed in section 2.1, one major concern for the causal
interpretation of this effect is the potential endogeneity of
the policy. A first step we have undertaken to address this
issue consists of lagging the policy variables and controlling
for most of the determinants of productivity growth discussed
in the literature. In the next section, we provide further evi-
dence to support our claim that the established link between
competition policy and productivity growth is of a causal
nature.

B. Instrumental Variables

The next step that we propose in terms of identification
strategy is to use an instrumental variables (IV) approach.
The results of these IV estimations are reported in table 4.
Following Duso and Roller (2003) and Duso and Seldeslachts
(2010), we use political variables related to the government’s
programmatic position toward competition and regulation
as instruments for the policy. Independent of whether we
instrument only for the aggregate CPI (columns 1, 3, and 5),
or for both the aggregate CPI and PMR indexes (columns
2, 4, and 6), whether we use our preferred aggregate CPI
(columns 1 and 2) or the equal-weight one (columns 3 and
4), or whether we use LP growth instead of TFP growth
as dependent variable (columns 5 and 6), we always find
a positive and significant coefficient estimate for the aggre-
gate CPL. This is even larger in size than that reported in
our basic OLS specifications.30 This result is reassuring, as
IV estimates are consistent in the presence of endogeneity.
The instruments used seem to work properly: they are cor-
related to the instrumented variables, as shown by the high
values taken by the F'-statistic for the excluded instruments,
as well as the high value of the partial R? of the excluded
instruments in the first-stage regressions. High values of the
robust Kleibergen-Paap Wald rk F statistic signal that the
instruments are not weak in the sense of Staiger and Stock
(1997). Furthermore, the instruments are not correlated with
the error term as shown by the Hansen J statistic. In table 5,
we report the first-stage regressions for the IV specifications
of table 4. As expected, a pro-regulation attitude of the gov-
ernment (per403) and a pro-welfare limitation programmatic
position (per404) are, respectively, negatively and positively
correlated to the CPI (CPI_equal_weights) and positively and

30]n the specifications where we use LP growth as a measure of produc-
tivity, we again have a slightly different number of observations since we
drop the observations corresponding to the first and the last percentiles of
the LP (instead of TFP) growth distribution.
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TABLE 4.—IV REGRESSIONS: AGGREGATED INDEX

ATFP ATFP ATFP ATFP ALP ALP
Dependent Variable (1) 2) 3) 4) %) (6)
L.CPI 0.222** 0.218** 0.267** 0.260**
(0.102) (0.102) (0.107) (0.107)
L.CPI_equal_weights 0.134* 0.128*
(0.0694) (0.0706)
TFP/LP leader 0.0638*** 0.0640*** 0.0645** 0.0647*** 0.0807*** 0.0804***
(0.0186) (0.0186) (0.0185) (0.0185) (0.0179) (0.0179)
L.Techno Gap (TFP/LP) 0.007* 0.007* 0.007** 0.007* 0.0114*** 0.0113**
(0.004) (0.004) (0.004) (0.004) (0.0013) (0.0013)
Industry trend 0.0487** 0.0486** 0.0487** 0.0482** 0.0603** 0.0601**
(0.0237) (0.0237) (0.0237) (0.0237) (0.0249) (0.0249)
L.Import penetration 0.0146*** 0.0146** 0.0145%* 0.0145%* 0.024 1*** 0.0240***
(0.0036) (0.0036) (0.0036) (0.0036) (0.0038) (0.0038)
L.PMR —0.0402%** —0.0493*** —0.0272** —0.0333* —0.0269* —0.0433**
(0.0137) (0.0195) (0.0173) (0.0184) (0.0145) (0.0205)
Constant —0.118* —0.108* —0.0603 —0.0521 —0.153** —0.135*
(0.0628) (0.0646) (0.0426) (0.0466) (0.0663) (0.0682)
First-stage F-test (CPI) 51.00 55.16 121.64 116.86 51.53 55.73
First-stage F-test (PMR) 268.56 268.56 273.56
Kleibergen-Paap Wald F-statistic 51.00 50.82 121.64 112.88 51.53 51.335
Hansen J statistic 2.616(3) 2.183(2) 3.712(2) 3.521(2) 4.450(3) 3.167(2)
‘Wu-Hausman test 0.2105 0.3357 0.5311 0.7575 0.2995 0.2478
Observations 1,847 1,847 1,847 1,847 1,863 1,863

In columns 1 to 4, the dependent variable is TFP growth corrected for mark-ups. In columns 5 and 6, the dependent variable is LP growth. Standard errors in parentheses are robust and allow for correlation among
industries in the same country. The instruments are per108, per403, per404, and per505. In columns 1, 3, and 5, only the CPI is instrumented, while in columns 2, 4, and 6, both CPI and PMR are instrumented. The
value of the F-statistic for the test of excluded instruments in the first-stage regressions is reported. The Hansen J-statistic is distributed as a x 2, and the degrees of freedom parameters are in parentheses. We report the
p-value for the Wu-Hausman F-statistic. In all regressions we insert country-industry dummies and time dummies. Significant at *10%, **5%, and ***1%.

TABLE 5.—FIRST-STAGE REGRESSIONS

1 2 3 4 2&4 5 [§ 6
Specification CPI CPI CPI_equal CPI_equal PMR CPI CPI PMR
Dependent Variable (€))] 2) (€)] 4) 5) (6) 7 (8)
L.per108 0.1292%** 0.0124** 0.00940*** 0.00880*** —0.0071** 0.012847*** 0.0123*** —0.00733**
(0.0013) (0.0013) (0.00111) (0.00113) (0.0030) (0.00124) (0.00126) (0.00299)
L.per403 —0.0083*** —0.0126** —0.00988*** —0.0147** 0.0578*** —0.00838"** —0.0128"** —0.05776***
(0.0015) (0.0014) (0.00131) (0.00123) (0.0033) (0.0015) (0.00137) (0.00324)
L.per404 0.0060** 0.0034 0.00880*** 0.00586** —0.0353** 0.0062** 0.0035 —0.03512**
(0.0030) (0.0054) (0.00263) (0.00268) (0.0072) (0.00296) (0.0030) (0.0071)
L.per505 0.0011 0.0191** —0.0139** 0.00615** 0.2404** 0.0011 0.0193*** 0.2406***
(0.0039) (0.0031) (0.00351) (0.00280) (0.0075) (0.00397) (0.0031) (0.0074)
Partial R? 0.1148 0.1229 0.2362 0.2290 0.4056 0.1148 0.1229 0.4075
Observations 1,847 1,847 1,847 1,847 1,847 1,863 1,863 1,863

The dependent variable is CPI in columns 1, 2, 7, and 8, CPI equal weights in columns 4 and 5, and PMR in columns 3, 6, and 9. In columns 1 and 4, only the CPI/CPI equal weights is instrumented, while in columns
2-3, 5-6, and 8-9 both the CPI/CPI equal weights and PMR are simultaneously instrumented. The partial R? of excluded instruments and the value of the F-statistic for the test of excluded instruments in the first-stage
regressions are reported. In all regressions, we insert country-industry dummies and time dummies, as well as all the other exogenous variables from the main regression. Significant at *10%, **5%, and ***1%.

negatively correlated to PMR. A pro-EU attitude (per104)
correlates positively with the CPI and negatively with the
PMR index, which is consistent with the tendency of the
European Commission to support the development of more
competitive markets. Although always consistent, IV esti-
mates are not efficient in the absence of endogeneity. Hence,
we run a Wu-Hausman test of endogeneity and cannot reject
the null hypothesis that the policies are exogenous at the 1%
level. Therefore, from now on, we will focus on the OLS
estimates, which, in the absence of endogeneity, are more
efficient.3!

These results support our claim that the established positive
link between competition policy and productivity growth can

31n the online appendix, we report the IV estimates for several of the
specifications discussed in the next sections. All our results are qualitatively
and quantitatively unaffected.

be interpreted in a causal way, as they allow us to reject the
hypothesis that the policies are endogenous.

C. Heterogeneous Effects

In the final, informal, step of our identification strategy,
we exploit the possible heterogeneous effect of competi-
tion policy. The idea is that competition policy should be
more effective in countries that have a better institutional
environment and in sectors that are less subject to industry-
specific regulations. This should not be the case for other
(omitted) policies. Moreover, the analysis of such nonlinear-
ities with respect to the institutional environment provides a
novel contribution to a recently expanding literature on the
complementarities between competition policy and the effi-
ciency of (legal) institutions (Aghion & Howitt, 2006). The
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TABLE 6.—INTERACTIONS REGRESSIONS
OLS OLS OLS OLS OLS OLS
Y] 2 3) 4) 5) (6)
Enforcement cost —0.0100*** —0.0063**
(0.0007) (0.0027)
Rule of law 0.0211 0.0471
(0.0298) (0.0391)
Legal system 0.0115* 0.0137*
(0.0059) 0.0069
L.CPI 0.0830***
(0.0204)
L.CPI_LOe 0.0881**
(0.0143)
L.CPI_LOg 0.182%**
(0.0324)
L.CPI_LOf 0.0206
(0.0406)
L.CPI_LOn 0.263**
(0.117)
L.CPI_IEC 0.240*
(0.122)
L.CPI_mEC 0.110™**
(0.0256)
L.CPI_hEC 0.0938**
(0.0368)
L.CPL_IRL 0.0837**
(0.0310)
L.CPI_mRL 0.0945%**
(0.0197)
L.CPI_hRL 0.117*
(0.0532)
L.CPL_ILS 0.0553
(0.0406)
L.CPI_mLS 0.0722%**
(0.0253)
L.CPI_hLS 0.0830***
(0.0255)
L.CPI_service 0.0091
(0.0501)
L.CPI_manifacturing 0.143%*
(0.0420)
L.PMR_service —0.0485**
(0.0189)
L.PMR_manifacturing —0.0235
(0.0188)
R? 0.273 0.270 0.271 0.270 0.270 0.272
Observations 1,847 1,847 1,847 1,847 1,847 1,847

The dependent variable is TFP growth corrected for markups. Standard errors in parentheses are robust and allow for correlation among industries in the same country. In all regressions, we insert country-industry
dummies and time dummies. We control for TFP Leader, Techno Gap, Industry trend, PMR, Import Penetration, and a constant term, but we do not report the coefficient estimates for space limitation and as they are

comparable with those reported in table 2. Significant at the *10%, **5%, and ***1%.

results of the analysis of these nonlinear effects are reported
in table 6.32

In the first column, we present our basic specification
where we simultaneously control for several institutional
dimensions. Institutions seem to have a significant direct
impact on productivity growth. Yet unlike previous studies
(for example, Voigt, 2009), we find that the positive and sig-
nificant effect of competition policy on productivity growth
is not affected by these additional controls. This reinforces
the view that our indicators are able to capture the specific
features of a competition policy regime, and not the general
quality of a country’s institutional environment.

32Due to the lack of space, we do not report the coefficient estimates for
all control variables because they are very similar to those reported in our
previous regressions.

In column 2 we then interact the aggregate CPI with the
dummies for legal origins. While the effectiveness of compe-
tition policy is significantly higher in countries with German
and Nordic legal origins, it is clearly less so in countries with
French legal origins, which in our sample are France, Italy,
and Spain. These results seem to be in line with findings
reviewed by La Porta, Lopez de Silanes, and Shleifer (2008),
who report that countries with civil law are associated with
a heavier-hand regulation, which has an adverse impact on
markets and economic performance.

We then explore which characteristics of a legal system
are important drivers of competition policy effectiveness. To
exploit in the best possible way the limited variation in our
institutional data and at the same time allow for nonlinear
effects through a step function, we have transformed our con-
tinuous institutional variables into categorical variables based
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on their distribution. Thus, for each institutional variable, we
have defined three dummies for different levels of institu-
tional quality: low level / (up to the 33rd percentile of the
distribution), medium level m (from the 33rd to the 66th per-
centile), and high level / (from the 66th percentile). Finally,
we interact these dummies with the aggregate CPIL.

In column 3 we report the results for the specification
where we interact the Aggregate CPI with the dummies mea-
suring the cost of enforcing contract (EC).33 Although com-
petition policy seems to have a positive and significant effect,
independent of the levels of contract enforcement, the effect
is substantially larger—indeed more than double (0.240)—
for countries with low enforcement costs (CPI_IEC). Hence,
our results support the view that competition policy effective-
ness might be stronger in countries where law enforcement
is more efficient. In columns 4 and 5, we report the results of
the specifications where we interact the aggregate CPI with
the Fraser rule of law (RL) index and the WGI’s legal system
(LS) index.34 In both cases, we observe competition policy to
be less effective in countries with less efficient legal institu-
tions, such as countries with a low rule of law or a poor legal
system.

The reported results point to complementarities between
competition policy and some dimensions of the legal insti-
tutions. This does not mean that policies in countries with
a worse legal system or higher costs of enforcing contracts
must be ineffective, but rather that their (partial) ineffective-
ness can be better explained by the poor functioning of the
more general legal institutions. Therefore, policy changes in
these countries must be adequately designed to account for
the additional constraints posed by the legal system.

The second dimension of heterogeneity of the degree of
competition policy’s effectiveness is industry specific. As we
pointed out, most of the service industries in our sample—
electricity, gas, water, communication, financial intermedia-
tion, and so on—are subject to more or less heavy-handed
sector-specific regulations, and the organization of compe-
tition in these industries is partially delegated to sectoral
authorities. Our claim, therefore, is that competition policy
should have less of a bite in such industries, but this should
not necessarily be true for other productivity-enhancing poli-
cies, such as, fiscal policy and labor regulations. We report
the results of the specification where we estimate separate
coefficients for the aggregate CPI, as well as for PMR in ser-
vice and manufacturing sectors in column 6 of table 6. For
the aggregate CPI, we find a large (0.143) and statistically
significant coefficient estimate in the manufacturing sectors,
while the coefficient is much smaller and not significant
in the service industries. Moreover, similar to Nicoletti and

33 Very similar results are obtained by using the general index for con-
tract enforcement. However, in that case, we lose Italy, since there is no
information on the time needed to enforce the contracts for this country.

34 We also try specifications where we use subcomponents of the legal
system index, specifically Independence of the Judiciary and Impartiality of
the Courts, and find similar results. The discussion of all these institutional
variables as well as their sources can be found in the online appendix.
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Scarpetta (2003), we find that the coefficient for PMR is neg-
ative and significant in services but not in the manufacturing
industries.35 These results conform with our expectations.

All the results reported in this section point to the existence
of significant and sizable heterogeneous effects of competi-
tion policy on productivity growth. The estimated differential
effects should not be expected for other public policies.
Hence, these further results can be seen as additional evi-
dence that makes us more confident about the causal nature
of the link we identify.

Finally, we perform several robustness checks by using
different CPIs and different measures of productivity growth,
as well as different sample sizes. The results for these checks,
which largely confirm our main findings, are reported and
extensively discussed in the online appendix.

V. Conclusion

The aim of competition policy is to ensure that firms refrain
from undertaking behaviors that reduce social welfare by
impairing competition. By deterring anticompetitive prac-
tices, competition policy should make markets work more
effectively and foster efficiency. In this paper, we estimate
the effect of the key institutional and enforcement features
of a competition policy, summarized in a set of indicators,
the CPIs, on productivity growth in 22 industries of twelve
OECD countries between 1995 and 2005.

Our results indicate that a well-designed and well-
implemented competition policy has a significant impact on
TFP growth. The coefficient for the aggregate CPIs is posi-
tive and statistically significantin a variety of specifications of
our model. The aggregate CPI also remains highly significant
when we control for several other industry-country-specific
factors, frontier-related variables, as well as the quality of
a country’s institutions. We obtain similar results when we
look at a more disaggregated picture and separately consider
the effects of a competition policy’s institutional and enforce-
ment characteristics and when we differentiate between the
policing of antitrust infringements and the merger control
discipline. Yet the institutional and the antitrust elements of
the competition policy appear to have the strongest impact
on TFP growth.

We are aware of possible identification issues and there-
fore adopt a multistep approach to tackle them, which is based
on lagged dependent variables, instrumental variable regres-
sions, and the exploitation of heterogeneous effects. Through
this approach, we provide additional support to our claim that
the link we have found between competition policy and TFP
growth is of a causal nature. Furthermore, we observe com-
plementarities between competition policy and the quality of
legal institutions. The effect of the former is indeed larger in

35We also tried to disaggregate this result even more and estimate
industry-specific coefficients for the aggregate CPI and the PMR indicators.
The aggregate CPI has a significant impact exclusively in manufacturing
industries, while the PMR indicator mostly in service industries.



COMPETITION POLICY AND PRODUCTIVITY GROWTH

countries where the enforcement costs are low and the legal
system more efficient. Finally, our main findings prove to be
robust to several checks, such as the use of various measures
of productivity, different aggregation techniques for the CPIs,
as well as several subsamples.

Our results provide support for the argument that compe-
tition policy creates gross benefits to the long-term perfor-
mance of a country’s economy. Nevertheless, these benefits
should be compared with the costs of enforcing competition
laws to perform a complete welfare assessment. Unfortu-
nately, we did not have access to sufficiently precise and
encompassing cost estimates to allow us to undertake such
an analysis, which could, however, be undertaken in future
work subject to further data collection. There is also scope
for further refinements. Currently, we have used data on 22
industries in twelve OECD countries over ten years, but it
would be interesting to expand the database so as to include
more countries over a longer period and, particularly, to ana-
lyze the impact of the policy in less developed economies
further away from the technological frontier. Moreover, the
CPIs could be improved by including more detailed informa-
tion on the enforcement features of all competition authorities
and, in particular, the sanctions that are effectively imposed
on convicted firms and individuals and on the number of
cases investigated. However, such refinements of the CPIs
are difficult to achieve because of the lack of data. Indeed, if
competition authorities were to increase their accountability
by collecting and keeping reliable data on the enforcement of
competition policy in an easily accessible format, studying
the effectiveness of competition policy would become much
easier.
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