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Abstract

The aim of this paper is to describe in detaskaof newly developed indicators of the quality of
competition policy, Competition Policy Indexes, or CPls. The CPIs measure the deterrence
properties of a competition policy in a jurisdiction, where for competition policy we mean the
antitrust legislation, including ¢ merger control provisionshnd its enforcement. The CPls
incorporate data on how the key features of a competition policy regime score against a
benchmark of generally-agreed best practices summarise them so as to allow cross-country
and cross-time comparisons. Tl@&PIs have been calculated for a sample of 13 OECD
jurisdictions over the period 1995-2005.
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1 Introduction

The aim of this paper is to introduce the Cetitppon Policy Indexes, from hereon “CPIs”, a novel
set of indicators of the quality/intensity of competition pofidjhe CPIs measure the deterrence
effect of a competition policy ia jurisdiction, where for competition policy we mean the antitrust
legislation, including the merger cook provisions, and its enforcementhe CPls incorporate
data on how the key features of a competitpmlicy regime score against a benchmark of
generally-agreed best practicesdasummarise them, so as to alloross-country and cross-time

comparisons.

The CPIs are based on a bottom-up approach, inhwdach jurisdiction’s scores can be related to
specific features of its competition policy. Apjlg a consolidated methodology, developed by the
OECD for the indicators of product market regions (PMR) and the competition law and policy
indexes (CPL), the CPIs have a pyramidaldtme which encompasses a large number of sub-
indicators that are progressively aggregatedgusirset of weights at efa level of aggregatiof.

We first used a weighting scheme in which #neights were assigned according to the relevance
that each item in our view deserves. Subseilypieme adopted an alternative scheme, which
aggregates the different features of a cditipe policy regime using factor analysis, as a

robustness check.

As mentioned above, the methodology herein proptiseolilding the CPIs is akin to the one used

by the OECD for building the PMR indicators and the CPL indexes. However, the former aim at
measuring restrictions to competition due tappropriate regulations (e.g. on entry or business
activities) and the latter consideoth policies that eninae the general level of competition (i.e. ex-
post policies implemented by the Competition Authorities, from hereon CAs) and policies that
encourage and promote competition in deregdlahetwork industrieqi.e. ex-ante policies
implemented by sector regulatgrsyhereas the CPIs focus only the policies that enhance the
general level of competition. laddition, while the PMR indicators have been calculated only for
two years (1998 and 2003) ancet&PL indexes only for one ye@003), the CPIs have both a

1The CPIs have been used in the recent paper by Bué@toas (2009a) to estimateeteffects of competition policy
on the growth of total factor productivity.

2 A jurisdiction is the territory within which the power taerpret and apply a specific Isgtion can be exercised. It
does not always coincide with the boundaries of a nation (e.g. the European Union).

3 See Hgij, J. (2007).

“ See Boylaud O. G. Nicoletti and S. Scarpet@0(®; Conway, P. V. Janod and G. Nicoletti (20@)nway, P. and G.
Nicoletti (2006).



cross-country and a cross-time dimension, asaleulated them for 13 OECD jurisdictions over a
period of ten years (1995-200%).

The next section discusses the features of a caiopgbolicy regime thatve have included in the

CPIs on the grounds that we believe these areottes that affect itsfiectiveness. Section 3
explains how the CPIs are struadr while sections 4, 5 and &ptain in more detail the steps
followed in their construction. Section 7 describes diata we have used ¢alculate the CPls over

our sample. Section 8 explains how we derived the weighting schemes based on factor analysis.
Section 9 illustrates how well competition policy ik® in the jurisdictions in our sample by
examining the pattern of some of the CPIs dierrelevant period. Section 10 compares the CPls
with other indicators of a similekind that have been develapbdy other economists. The last

section contains some concluding remarks.
2 What makes competition policy work?

In this paper the term competition policy referghe competition legislation (including the merger
control provisions) and its enforcement. All otfi@ms of competition-enhancing policies, such as
the reduction of “red tape” that favours the entry of new firms, consumer protection, competition
advocacy, state aid controls or-axte sectoral regulation, are riatluded in our definition of
competition policy. Hence, for the purpose of this paper a competition policy includes a set of
prohibitions and obligations that firms have domply with to ensure that competition is not
reduced or altered, together wih array of tools for policing and punishing any violation. We will
generically refer to these Hwe features of a competition policy regime

Many economists share the view tla ultimate aim of competitigmolicy should be to maximise
social welfare, where social watt is given by the un-weighted swhthe profits of all the firms
and of aggregate consumer surgfi®ther alternatives have beproposed, where a lower weight
is given to the welfare of the firms with respecthat of the consumers, or where the welfare of

society is identified only with that of the consuméiBhe objective function of the European

® The time period has been chosen on the basis that it was difficult to obtain reliable information too far behind in the
past and also so as not to excessibelsden the CAs who had accepted to hisjpn colleting the information.

® The 13 jurisdictions included in our sample arendta, Czech Republic, Europeamion, France, Germany,
Hungary, Italy, Japan, Nethands, Spain, Sweden, UKIS. Originally we had planned to include also Greece and
Australia but we did not manage to obtain any reply to our questionnaire from their CAs.

" See Buccirossi (2007) and Motta (2004) for a gertisalission of the objective of competition policy.
8 See Kaplow and Shavell (2002).
® See Neven and Réller (2005), who considers the politicalogeyp environment that an antitrust agency is operating
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Commission, as well as those of many national @#&xrporates a definitionf social welfare that

includes only the consumers’ surplus.

We are not going to discuss hembat should be the “right” defiion of social welfare that a
competition policy should protect and enhance, and we shall take as given the way in which each
jurisdiction has designed, and each CA has emgnted, its competition policy over the years

considered in our sample.

Given the above definition, it becomelear that the role of a Céonsists of using the powers and
the resources conferred on it by the law to ensure that firms operating within its jurisdiction
undertake the least possible number of behasidhat reduce socialvelfare by impairing

competition. This implies that the aim of a CA consists of deterring anticompetitive behd%iours.

It follows that the most effective competition pglicegime is one in which the CA achieves total
deterrence and, hence, never has to block a merger, never has to uncover a cartel or any other
anticompetitive agreement, and never has talemn a firm for abusing its dominant positforin

an ideal regime firms do not dat@ propose an anticompetitive merger, do not attempt to form a
cartel, never enter into an anticompetitive agregnand do not even considusing their market

power with the aim of excluding rivals and reohge social welfare. In addition, in the ideal
competition policy regime, firms never refrain from attempting a merger, concluding a contract or

undertaking a unilateral condud these actions impwe social welfare.

In this paper we evaluate a competition policy megjion the basis of its #iby to deter all those

in and considers how this impacts on ¢theice of the appropriate welfare standardherger control. The authors show
that, when the antitrust agency can be influenced by glartdes and it is imperfectly omitored, neither a consumer
surplus standard nor a welfare standard dominates, wherkees, lobbying is efficient, when accountability is low,
where mergers are large and when a maidicrease in merger size is highlyfitable, a consumer surplus standard
is more attractive. The authors do not discuss whetherahalysis can or should be extended to other competition law
infringements. See Salop (2005).

9In order to avoid confusion we want to stress that the fifrdeterrence we refer to here is the one generally called
ex-ante, or general, deterrence, which consists of pregeagients from undertaking illegal behaviours by threatening
violators with sufficiently heavy and prompt sanctions. There is also a second form of deterreadespsadific
deterrence or desistance, which takes place ex-post (i.e. after an unlawful behaviour hadaieeagkate and was
discovered or when an anticompetitiverger is blocked) and works through a corrective change in behaviour induced
in the economic agents prosecuted and convicted for the detected violation (or whose merger was stepified). Sp
deterrence is less important, as general deterrence shoutthpedivsocially harmful practices, but it still plays a role
for those complex behaviours where mistakes in trectst of their effects on social welfare are likely.

" There is no reason to believe that the ideal competition policy regime is the one that a jurisdiction should strive for.
Indeed the ideal regime, even if it were feasible, woutdikevery high implementation costs, and these are probably
much higher than the ones society would be rationally willing to bear: the ideal competition policy regime may not be
the most efficient one.



market conducts that harm social welfatelo do so we have idefied those features of a
competition policy regime that we believe have $itrongest impact on thevéd of deterrence it can
engender. We based our choice of these featurése economic theory of the public enforcement

of law. This theory originates from Becker's seminal paper, which shows that entry into illegal
activities can be explained by tsame model of choice that econatmigse to explain entry into
legal activities, and which applies the econonppraach to incentive design to address the legal
problem of deterring unlawful behaviodrsThis theory claims that the level of deterrence depends
on: 1) the level of the punishment wrongdoers careexp suffer if they are convicted relative to
their expected gain from theolation, 2) the perceived probahjl of being caught and convicted,

and 3) the perceived probability of errors ie thvestigation and evaltian of the violations?

Since Becker’s contribution, comggein law enforcement has becoraespecific research subject,
which has gone well beyond extemg, or adapting, results the economic #ory of the public
enforcement of law. Building on all this literature, we have identified the policy
variables/dimensions that are mbikely to affect the three key terminants of deterrence when the
relevant law is the competition legislatiomda thus, make the poliayore or less effective. With
regard to violation of antitrust rules these are:dbgree of independence of the CA with respect to
political or economic interests;dlseparation between adjudicator and prosecutor; the quality of the
law on the books (i.e. how close are the rules thake the partition between legal and illegal
conducts to their effect on sociaklfare); the scope of investigae powers the CA holds; the level

of the financial loss (i.e. the ovdlraanction) that firms and the@mployees can expect to suffer as
a consequence of a convictionetlevel of activity ofa CA, and the amount and the quality of the

financial and human resources the €#n rely on when performing its tasks! In the case of

2 The reason why our indicators measure the deterrence effect, rather than the quality of a competition policy regime, is
because the latter increases with thellefieleterrence up to the ipbd when this becomes over-deterrence. However, it

is very hard to say when the level of deterrence engehtbgra competition policy regimeas reached the point when

it also starts to inhibit efficient behaviours. Hence, we iclemst more appropriate to limit our analysis to the level of
deterrence.

13 Becker G. (1968).

1 These errors weaken the level of deterrence a giveti@aoan induce. An enforcemiemgency can commit an error

when it convicts someone who has not violated the law (rlyrmeferred to as a type | error) or when it acquits
someone who is effectively guilty (normally referred to as a type Il error). The probability that someone may be held
liable even when she is adopting a legal behaviour redueas\trards that are obtainedrr respecting the law, thus
increasing the net gain from a breach of the law; simildwé probability of being acquitted although one is violating

the law renders the probability of being investigated amyicted lower, reducing the expected sanction. Hence, both
types of errors make the alternative of violating the lawenadtractive. See Polinsky aBthavell, (2000)Buccirossi et

al. (2006c), and Schinkel and Tuinstra (2006).

15 See also Buccirossi et al. (2009Db).

% There are of course other determinants of deterrence that do not fall among the cadésgurssed above. For
example, when a cartel is international in scope and leniency policies are not coordinated across countrizgesnd age
the risk for the first whistleblower in a country to be the second one (hence, obtaining reducédengency) in other
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merger control the features sekatiare slightly different, becauswestigative powers are not very
relevant in merger cases (as these are ex-amgstigations which do not involve infringement of
legal obligations, but rather @equest for approval for a business operation) and there are no

sanctions for potentially anticompetitive merd@rs
3 The structure of the Competition Policy Indexes

Each indicator has been obtained from the lireggregation of data on the competition policy

variables discussed abov&This aggregation followed a serigksteps, which are discussed below

and summarised in Table 1.

1. Each piece of information on each policy featwas assigned a score on a scale of 0-1
against a benchmark of generadlgreed best practice (from worst to best). In order to
assign scores we determined what couldcbesidered as best practice by relying on
scientific papers and booksn documents prepardyy international aganisations such
as the International Competition Netwakd the OECD, and on our judgement. These
references are cited below, when we diséossiore detail how each feature has been

scored, and are summarised in tables included in Appendix A.

2. All the information on a specific policy feamuwas summarised in a separate low level

index using a set of weights to aggregate it.

3. The low-level indexes were aggregated into two medium-level indexes for each of three
types of possible competition law infringemeaind for mergers, one which summarises
the institutional features of the competition policy and one which summarises the

enforcement features.

4. The medium-level indexes were then aggredgab form a number of different summary

countries because cartel partners reatbegour reporting the cartel by rushirio self-report elsewhere may clearly
hinder the deterrence effects of leniency programs. However, in this study we are focusing on crosdifferarices,
hence this kind of issues, though interesting, fall outside the scope of our analysis.

' The expected sanctions depend on both the types and the levels of the sanctions thahpasedeand the types
and the levels of the sanctions that are actually imposed.

18 |n the case of mergers, there areyaanctions for procedural violations.

¥ We are aware that there might be complementarities aditfagent aspects of competition policy that we may miss

by using this linearly additive specification. However, we believe that it would be difficult to choose a more precise
approximation of the relationship that could exist between these variables, hence we have des@lect this
aggregation form that has thévantage of being simple and at the same time rather complete.
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indexes, which we genericallyfez to as the CPIs. More spically we have calculated

(for each jurisdiction and each year in the sample):

- one index that measures the deterrenaecefif the competition policy with regard
to all antitrust infringements (the Antitru€PI1) and one that measures its deterrence
effect in the merger contrprocess (the Mergers CPI).

- one index that assesses the deterrence effect of the institutional features (the
Institutional CPI) and one that assesses dleterrence effect of the enforcement
features (the Enforcement CPI).

- asingle index that incorporates all the information on the overall deterrence effect of

the competition policy regime injarisdiction (the Aggregate CPI).

4 The construction and composition of the low-level indexes

The first two steps in the construction of the C&dssisted of calculating the low-level indexes.
Each of these indexes includes information on @inthe sets of policy véables discussed above

(in section 2.1), which we believe affect thedkeof deterrence engendered by the competition
policy of a jurisdiction, and hencesieffectiveness. We have calcuthseparate indexes for each of
the three possible competition lamfringements (i.e. hard-core cartels, abuses of dominance and
agreements other than hard-core cartels) and forarsgetg take into account the differences in the

legal framework and, where possible, in the enforceifent.

Each piece of information wassigned a score on a scale of 0-hiagt a benchmark of generally
agreed best practice (from worstliest). When a data entry wasantitative it was normalised by
dividing it by the highest coesponding value held by any CAs the sample, so that even
gquantitative information could assume a valueveen 0-1. More details on how the scores have
been assigned can be found in the following subsections.

When an index included more than one piece fofrination, these (or more precisely their scores)
were weighted and summed together to obtain a single value for each low-level index. The weights
used for the aggregation of the scores were based on our own evaluation of the importance of the
various data. Details on how tlsebjective weights were chosen can be found at the end of this

section (in subsection 4.9).

% This was not always easy. For example the CAs rarely have separate divisions that deal widrehe tgipes of
infringements, hence we could not obtain separdteatathe resources erogkd to police each one.
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In order to check whether our choice of the weididd a decisive influence on the results, we also
used a different set of weightgenerated by a statistical kexque: the factor analysis. This
robustness check has shown that tasults do not signdantly vary, even whean alternative set

of weights is employed (seecsien 8 for more details).

4.1 The structure of the low-level indexes

Table 1 below shows the contentezfch one of the low-level indexes we have built. The numbers

in brackets refer to the weights used tmsup the information contained in each index.



Table 1: The low-level indexes

Abuses Hard-core Cartels Other anti-competitive Mergers
agreements
Independence: Independence: Independence: Independence:

Nature of prosecutor
(2/2)

Nature of adjudicator and
role of government (1/2)

Nature of prosecutor
(1/2)

Nature of adjudicator and
role of government (1/2)

Nature of prosecutor
(1/2)

Nature of adjudicator and
role of government (1/2)

Nature of bodies involved in
Phase 1 and 2 (1/2)

Role of government in
decision (1/2)

Separation of powers:

Separation between
adjudicator and prosecuto
(2/3)

Nature of appeal court
(2/3)

Separation of powers:

Separation between
adjudicator and prosecuto
(2/3)

Nature of appeal court
(1/3)

Separation of powers:

Separation between
adjudicator and prosecuto
(2/3)

Nature of appeal court
(1/3)

Separation of powers:

Separation between
adjudicator and prosecutor
(1/3)

Separation between Phase 1
and 2 (1/3)

Nature of appeal court (1/3)

Quality of the law:

Standard of proof for
predation and goals that
inform decision (1/2)
Standard of proof for
refusal to deal and goals
that inform decision (1/2)

Quality of the law:
Standard of proof and goal
that inform decision

(1/2)

Leniency program (1/2)

Quality of the law:

s Standard of proof for
exclusive contracts and
goals that inform decision

Quality of the law:

Obligation to notify (1/2)
Efficiency clause (1/2)

Powers during
investigation:

Combination of powers
(3/4)

Availability of interim
measures (1/4)

Powers during
investigation:

Combination of powers

Powers during
investigation:

Combination of powers
(3/4)

Availability of interim
measures (1/4)

Sanction policy and
damages:

Sanctions to firms (1/3)

Sanctions to individuals
1/3)
Private actions (1/3)

Sanction policy and
damages:

Sanctions to firms (1/3)

Sanctions to individuals
(1/3)
Private actions (1/3)

Sanction policy and
damages:
Sanctions to firms (1/3)

Sanctions to individuals
(1/3)

Private actions (1/3)

Resources: Resources: Resources: Resources:
Budget (1/2) Budget (1/2) Budget (1/2) Budget (1/2)
Staff  (1/4) Staff  (1/4) Staff  (1/4) Staff  (1/4)
Staff skills (1/4) Staff skills (1/4) Staff skills (1/4) Staff skills (1/4)
Sanctions and cases: Cases:

Number of cases opened
(1/3)

Max jail term imposed

2/13)

Number of mergers examing




4.2  Independence of the competition authorities

An important determinant of the effectiveness of a competition policy regime is the independence
of the CA with respect to political or economidarests. A CA which takes into account interests
that are (potentially)n contrast with those #t should guide its activitis more likely to commit

errors when reaching decisiofts.

This index measures the independence of a CA byidenigy its institutional status, as well as the
role that the government plays in the adpadion of competition infringements and in the

assessment of mergers.

With respect to competition cases, in some jictgshs separate bodies are responsible for the

investigation of a case and for &djudication. Hence, this lolevel index has two components:

) the institutional nature of the bodlyat performs the investigation, and
ii) the institutional nature of thieody that makes the decision and the role of thergovent in this
decision-making process.

) A jurisdiction scoresl when the body thaierforms the investigation has total statutory
independence, because it is either a court or apémdient agency. It scores 0 if it is a ministerial
agency/department. An intermediate score ismgiteethe case in which the investigation can be
performed by either an independent agemicg ministerial agency/department.

i) A jurisdiction scores 1 when the body thtdkes the decisionhas total statutory
independence and the governmeahnot over-rule a desion by the relevant CA, it scores 0.5
when the adjudicator has tosthtutory independence but the gowvaeent can over-rule a decision,

and it scores 0 if it is a mistierial agency/ department.

We have given equal weights to each piece of information.

In the case of mergepantrol, there are jurisdictions in whicone body first performs a high-level

evaluation — also referred to as Phase 1 — anthar one undertakes, when deemed necessary by

1 See Genoud (2003), Majone (1996), Oliveira et al. (2009), OECD (2003); OECD (2005a), OECD (2005b), and Voigt
(2007). Gilardi (2003 and 2002) makes a slightly different argument in that he claims thpediexkeegulatory and
competition agencies are more protected from politicaleatarradl influence and thus they can adjust their regulatory
policies in the long term and create a mabdesand predictableytgatory environment..
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the first one, a more detailed exantion — also referred to as Phase 2.
Hence, in the case of mergers this index includes:

) the institutional nature of the bodigs/olved in Phase 1 and Phase 2; and

ii) the role of the government.

1) A jurisdiction scores 1 when the bodies thedah a decision in Phase 1 and Phase 2 (if these are
separate) are independent, O if both bodies arestairal agencies/departments, and 0.5 if one is
independent and the other is not. If there is onlylmay, the score is 1 if it is independent and O if

it is not.
ii) The score is 1 if the government cannot oude a decision on a merger, and O if it can.

We have given equal weights to each piece of information.
4.3  Separatiomf powers

A second relevant characteristic is the degreseparation betweendhbody that performs the
investigation on an allegedly anticompetitive babar (or merger) and the one which takes the
decision on whether the behavialrould be sanctioned (or the merdplocked). The stronger the
separation between prosecutordaadjudicator (e.g. when the viestigation is made by an
independent public body and the demmsby a court) the more balancéa decision idikely to be

and this, in turn, lowers éhprobability of an erro??

Similarly it matters whether the appeal coigta specialised body witcompetence only in
competition matters or whether it is tappeal body for all judicial decisioh¥*A specialised
body will be formed by individuals that hav@mpetence in those specific subjects and are
therefore better able to considalthe details and correctly evaluate all evidence when deciding on

a case.

This low-level index captures informati on these elements, more precisely on:

%2 See Block et al. (2000), Dewatripont and Tirole (1999), Neven (2006), Posner (1988) and Wils (2004).
23 By appeal court we mean the court thaeiponsible for reviewing the decision of the CA.
*See OECD (2007).
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i) the existence of a separation between thedichtor and the prosecutor, which in our view
reduces the bias in the decision,

i) the nature of the appeal body, and

iif) only in the case of mergerghether the body that decidesaiimerger should undergo a Phase 2

investigation and the body responsible for undertaking the Phase 2 investigation are separate.

i) A jurisdiction scores 0 when the same bodydijates and prosecutes, while it scores 1 if these
two activities are perfornteby separate bodies.

i) A jurisdiction scores 1 when the relevant appeal court specialises in competition matters and 0
when this court deals with appeals on all kinds of decigfns.

iii) A jurisdiction scores 0 when the same bodyfpens Phase 1 and Phase 2 investigations, and

scores 1 when two different bodiandertake the twactivities.

In the low-level indexes for the competition law infements we have givenweight of 2/3 to the
scores on the degree of separatietween adjudicator and prosecuamd a weight of 1/3 to the
nature of the appeal court. In the index for reesgwhere we have three elements, we have given
equal weight to each of them.

4.4  Quality of the law

We have defined deterrence ae firevention of conducts that reéusocial welfare, however the
latter may not always be the conducts that aotaded illegal by the competition legislation. Rules

are indeed imperfect as they can ban condues dre competitive, or allow conducts that are
anticompetitive, as they may not correctly refldat impact that specific conducts have on social
welfare. Hence, the third policy variable we needdasider is the definition of the quality of these
rules, i.e. the qualityof the law on the books. This & matter of judgement, which makes
measuring this policy variable extremely aifflt. However, we can observe whether the
competition legislation (and the soft law that gifioes its actual applicen, e.g. guidelines) has

rules that make the partition between legal and illegal conducts closer to their effect on social

welfare.

25 In most jurisdictions, all mergers that undergo some fofraontrol are first subject to a general investigation,
referred to as Phase 1. Those mergers that raise conndrttaamay be blocked or may require remedies, are subject

to a second more detailed analysis, called a Phase 2 intiestiga some jurisdictions the same body that decides on
whether a merger should undergo a Phase 2 investigation, also performs on this investigation. In other jurisdictions, a
separate body is responsible for undertaking the Phase 2 investigation. The decision ottaime of each
investigation can be made by the same body that investigates or from a separate one.
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In the case of antitrust infringements, this index focuses on:

) the standard of proof that is required widatiding on a specific typef violation, which
can be a per se prohibition @rule of reason approach; and

i) the goals that inform the decision-making process.

For abuses of dominance, we have considdier standard of proof required for a price
exclusionary practice, predationnan-price exclusionary practiceefusal to deal. If in assessing

each of these alleged abuses a jurisdiction appliese of reason standaeshd it considers only
economic goals it scores 1, because this means that the CA decides whether there has been an abus
on the basis of the effects of thehaviour rather thaloy relying on set rule€On the other hand, if

it imposes a per se prohibitionjarisdiction scores 0. An intermediate score applies if the CA
applies a rule of reason standard, but it aeonsiders non-economic dsavhen evaluating the

effects of the action (e.g. the effecttbé behaviour on the level of employmefit).

For anticompetitive agreements other than hard-careels, we have only considered the practice
of exclusive contracts, because this is verygnemn in most markets. If in assessing such an
infringement a CA requires thatelactual effects of the behavicane proved, and it considers only

economic goals when evaluating the effects, itexdr. If it also considers non-economic goals it

scores 0.5, and if it imposes a ge prohibition it scores%.

For hard-core cartels, irestd, a per se ban scores 1, whilthd imposition of aanction requires
showing that the cartel has had an effect on the market and the CA considers only economic goals,
the score is 0.5, otherwise, ifdbnsiders also non-economic gotide score is 0. The reason why

the scoring is reversed in the case of cartelsegthvity of this practicand of its consequences,

which, as is generally agrecalls for a stricter rulé.

The index for hard-core cartelsclodes also a second element: kgiency program. A CA that
has such a program is more likely to diger and deter a higheumber of cartelé’ Hence, a

%6 See Voigt (2007)
%" See Voigt (2007)
%8 See Voigt (2007), Motta (2004) and OECD (2002b).

29 See Aubert et al. (2005), Harrington (2008), ICN (2006), Motta and Polo (2003), Motta (2004), OECD (2002a),
OECD (2002hb), Spagnolo (2000), Spagnolo (2004), and Spagnolo (2008).
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jurisdiction scores 1 it has a leniency program for cartehistleblowers and O if it does not.
The merger control index has a differeomposition as it is based on:

I) the characteristics of the notification obligation, and

ii) the criteria used for assessing concentrations.

With regard to notification, the absence of anfigattion to notify is scaed 0, while a score of 0.33
is given to the CAs that impose such an obl@gatiut have no minimum threshold, since the lack
of such a limit renders it more difficult for comiigin authorities to focus resources on important
cases. Higher scores are given when there é¢b suthreshold: 0.66 igiven to a CA with a
minimum threshold based on market shares, aiedalCA with a minimum threshold based on the
firms’ turnover®® The reason why turnover ismsidered to be Is¢ practice is thait is easier to

apply and is less open to uncertainty.

The application of efficiency congdations in the evaluation ofdlpossible effects of a merger is
scored 1, because it allows taking into consideration all the economic consequences of the
concentration on the market and on consumerspanglst its effect on competition. The absence

of any efficiency defence is scored 0.

We have given equal weights to both elements.
4.5  Powers during investigations

This index, which is calculated only for comifien law infringements, measures the type of
powers a CA holds during the indigmtion phase. These include thewer to impose, or request,
interim measures, that allows preventing anycantipetitive behaviour from leading to serious and
irreversible damages while a final decision ismgaeached. Furthermore, they include the powers
to gather information by inspecting the premiséghe firms under invégation and the private
premises of their employees, as well as by tapping conversations. Th&tronger the latter
powers, the more and the better the informatiothatCA’s disposal is, and thus the higher the

probability of detection and the lower the proitigbof errors, especially type Il errors.

With respect to interim measures, a jurisdiction scarédst has interim meases and O if it does

%0See ICN (20086).
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not. With regard to information gathering powiea jurisdiction scoreg if both business and
private premises can be inspected, 0 if non¢hef can be inspected, and 0.5 if only business

premises can be inspected, as the wider the powers the more thorough the investigation.

We have given a weight of 1/4 to the availabilitiyinterim measures and of 3/4 to the types of

information gathering powers held by the CAs.

With respect to hard-core cartels, the power to irapoterim measures is not relevant. Hence, this
index only measures the types of powers to gather information.

The reason why we did not have this low-levalax for mergers is that investigative powers are
not very relevant in merger cases because thssex-ante investigationshich do not involve

infringement of legal obligations, but rather a request for approval for a business operation.
4.6  Sanctions and damages

One important element in deterring anticompetitbehaviours is the credibléhreat of financial
losses that firms (and their employees) can expect to suffer as a consequence of a criMsion.
low-level index considers: the nge of potential sanctions that offenders (both firms and their
employees) are faced with and whether affegadies can sue for damages. These losses are
determined by the sum of the sanctions that campesed by the CA, and/or the court, (e.g. fines,
imprisonment, disqualification, dames), to which it is necessaxy add any damage repayment to
the affected parties, because what determines trevioeir of a firm are the total losses imposed by

a given course of action.

It is important to highlight that the level of tfieancial loss depends dwo elements: the law on

the books and how this is enforced. For examiie,sanctions imposed by the CA (or a court)
depend: on the criteria set out in the law regaydhe type of sanctions and maximum level they
can reach, and on how these criteria are appliedtiiedr enforcement). If the monetary fine can
reach up to 10% of the turnover affirm, but no fine of this leel has ever been imposed, even
when a serious breach of the law took place, fiwilsnot expect to have to pay such a figure,
despite what the law says. This index only refergtiat is set out in the law. We have considered

separately the level that thenstions have effectively reached.

31 Landes (1983); Simon and Werden (1987), Craycraft et al. (1994), Craycraft et al. (1997), Connor (2005), Geradin
(2005), Kobayashi (2002), Buccirossi and Spagnolo (2007), Schinkel (2007).
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No sanctions are imposed following merger stigations, hence there is no such index for

mergers’?

With regard to the sanctionsathcan be imposed on firms, this index considers how the maximum
level of the fine is set: the scorel if this limit is expressed asproportion of the turnover of the
offending firm or of the illicit gan obtained from the finingement, 0.66 if the level of the fine is
left to the discretion of the adjicator, 0.33 if the maximum level dfie fine is set in absolute

terms, and O if no fines are impos&d.

For the abuses of dominance index we have aistuded the types of sanctions that can be
imposed. A jurisdiction sces 0 if neither monetary fines norwttural remedies can be imposed, 1
if both are allowed, and 0.75 if only monetary dams are possible. Tobtain a single score for
the sanction to firms we have giva weight of 1/3 to the type gbssible sanctions and of 2/3 to

the criterion for its calculatiof.

With regard to sanctions on the employees ef dffending firms, the index considers both the

types of sanctions and their maximum level:

- for monetary fines, the score is O if no suated can be imposed and 1 if there is no explicit
limit to this type of sanctions; instead, if thesea maximum value set by law, the score is the
normalisation of this value, which is obtainkey dividing this value by the maximum value in
the sample.

- for disqualification, the score is 1 if the emmypée can be disqualified from the position of
director and O if this is not possible.

- for jail sentences, the score is 0 if the indiddoannot be imprisoned; in all other cases, the
score is the maximum jail term that the cow#s impose, divided by the longest jail term

available in any jurisdiction enclosed in the sample.

To obtain a single score for thisealent of the index, we have giva weight of 3/10 to monetary

fines, a weight of 2/10 to disqualificatiamd a weight of 5/10 to imprisonment.

% There are fines only for breaching pedaral obligations, such as the dutyrtotify (when this exists), and for
completing a merger that was prohibited.

33 See OECD (2002a) and OECD (2002b).
34 See OECD (2002a) and OECD (2002b).
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With regard to private actions, the score is O ifpnwate actions are possible, while it is 1 if both
affected firms and affeetl individuals can appeal to a cbfor a damage payment and if class
actions are possible. The intermediate scores &1830.66 are given only if the affected firms, or
both the affected individuals and the affected firms respectivetyycdertake a private action, but

class actions are not available.

The overall index is composed in equaltpdy the scores of these three elements.
4.7 Resource

The effectiveness of the enforcement activity @A is likely to be affected by the financial and
human resources devoted to it. This index measwotsthe quantity of thesresources, i.e. budget

and total staff of the CAs, and their quality, more specifically the number of economists with a
relevant PhD and of qualified lawyers. Whejuasdiction has two CAs waave considered both
their resources jointly. Since all this data is gitatite we normalised the original data between 0-

1 in the following way:

- the budget was divided by the nominal GBPthe country (both expressed in US$
using PPP exchange rates), so as to allow a comparison between countries of different
sizes and levels of economic developmenis Talue was then divided by the highest
corresponding value held by any CAs in the sample.

- the number of staff members was dividedthe real GDP of # country, again to
allow a meaningful comparison between coiest This value wathen divided by the
highest corresponding value hdig any CAs in the sample.

- both the number of economists with a PhD and the number of qualified lawyers were
divided by the number of total staff. Thimlue was then divided by the highest

corresponding value held by any CAs in the sample.

We have given a weight of 1/2 to the budget dategight of 1/4 to the data on the total staff and a
weight of 1/4 to the data dhe composition of this staff.

This index has the same value for all the three plessifringements, as well as for merger control,
because we do not have separate data on the resdexcgsd to each type of practices. This is due
to many CAs not having separateidions that deal with differeriypes of behavias and/or not

keeping a record of the personneflaasources of different divisions.
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4.8 Sanctions and cases

How effective sanctions are as a deterrent dependsstain their type and level as set in the law,
but also on the strictness of saons that have actually been issu Unfortunately, data on this
subject are scaré@We managed to obtain only some dimahard-core cartels. These refer to the
maximum jail term imposed on the employees ef ¢iffending firms (fortiose countries in which
such a sanction is possible). In order to score this data we have divedezlevant figure by the

highest one imposed by any CAs in the sample.

The credibility of a CA in preventing anticgatitive behaviours/mergers also depends on how
active it is in assessing mergers and investigatingp&ants of infringements. This level of activity

has been proxied with the nummbef cartels investigations oped and the number of mergers
examined, each divided by the real GDP of tHeviant country, as the size of the economy can
have an impact on the absolute number of anticompetitive behaviours. We have normalised this
ratio by dividing it by the hjhest one in the sampl@When a country has two CAs we have

considered the number of cartel intigations performed by both of them.

For hard-core cartels we have giva weight of 2/3 to the datan the jail term and 1/3 to the

number of cases investigated.
4.9 Rationale behind the subjective weights

Above, we have indicated the weighhat we used to aggregate #iregle pieces of information to
construct the low-level indexes. Vilew explain how we selected them.

The general rule we have followed is a sortlfificiple of insufficient reasénwhereby whenever
we had no specific reasons to believe that @atufe mattered more than others, we gave equal
weights to all elements in the low-level ind&XThere are six cases in which this neutrality rule

was not applied. These are explained below.

% CAs do not keep easily accessible records of fines and séinetions, especially if one wants to relate them to
seriousness and the duration of the infringement or tondmnitude of the affected commerce. In addition, in most
instances, the CAs’ decisions have been appealed and fiigaltto track down the outcome of the appeal, which is
the one that really matters. This elementhefindicator could benefit from further work.

% The reason why we have not also included the numbensés of other types of antitrust infringements is that,
unfortunately, it has proved impossible to collect consistent data on the number ofjaiieesticarried out on abuses
and agreements other than cartels.

37 For a discussion of this principle in statistics in a historical perspective ségr §ii@66). The principle of
insufficient reason was renamed the “principle ofidifference” by Keynes (1921 A succinct source is
http://en.wikipedia.org/wikPrinciple_of indifference
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1) In the low-level indexes on thesation of powers foall antitrust infringements, “Separation
between adjudicator and prosecutor” is weaght2/3, while “Nature of appeal court” is
weighted only 1/3. The rationale behind this chascthat the appeal court does not intervene in
all cases, as the undertaking may not appeablditian the appeal decision is taken much later,
with respect to the decision of the CA. Henttee nature of an appeaburt should have a

weaker and less certain influence on the effectiveness of a competition policy regime.

2) In the low-level indexes on the powers tavestigate for abuses of dominance and for
agreements other than cartels, “Availabilityilmferim measures” has begiven a weight 1/4,
while “Combination of powers” has been givenvaight of 3/4. This lsoice rests on the fact
that, while the latter is cried for the CAs intervention sce it affects how thorough an
investigation can be, the formenly affects the timeliness ofdhintervention, budoes not alter

the probability of errors.

3) In the low-level indexes on sanctions and damdge abuses of dominance, the sanctions on
firms include two elements: the types of sanctitwas can be imposed atiteir level. To obtain
a single score we have given aigfe of 1/3 to theytpe of possible sanctiorand of 2/3 to the
criterion for its calculation, because we be# that the latter has a stronger impact on

deterrencé®

4) In the low-level indexes on sanctions and damaged)ave different types of sanctions that can
be imposed on offending individuals. To obtainregk score we have given a weight of 3/10 to
monetary fines, a weight of 2/10 to disqtiadition and a weight of 5/10 to imprisonment.
These weights are based on our view that monetary fines can be paid by the companies the
individuals work for, while prison sentenchave to be undergone by the individuals found

guilty.

5) In the low-level indexes on resaas we have given a weight bR to the budget data, a weight
of 1/4 to the data on the total staff and a weight/4 to the data on the composition of this
staff. The reason is that we believe that the rageesources are those that affect the most the

means that a CA has to undertakentgestigative and enforcement activities.

% The reason why we believe that the criterion for setting the level of the fine is so important is that this affects the
most the incentives faced by a firmtie course of its decision process.
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6) In the low-level indexes on cases fard-core cartels we have giva weight of 23 to the data
on the maximum jail term and 1/3 to the numbecades investigated, because we believe that

the former data is more important iigisalling the toughness of a competition regime.

5 The construction of the medium-level indexes

The next step in the construmti of the CPls consigleof vertically aggegating the low-level
indexes to obtain, for each type of infringememd for mergers, a medium-level index that
encompasses all the information on the institutideatures as well as a medium-level index that

encompasses all the information on the enforcement features.

The value of each of these eighédium-level indexes is given llye weighted average of the low-

level indexes they comprise. Thesdghs are shown in Table 2 below.

Table 2: The medium-level indexes

Abuses Hard-core Cartels | Other agreements Mergers
Independence Independence Independence Independence
(1/6) (1/6) (a/6) (1/3)
Separation of Separation of Separation of Separation of
powers (1/6) powers (1/6) powers (1/6) powers
(1/3)
- Quality of the law | Quality of the law | Quality of the law
Institutional (1/6) (1/6) (1/6) Quality of the law
features (1/3)
Powers during Powers during Powers during
investigation investigation investigation
(1/6) (1/6) (a/6)
Sanctions and Sanctions and Sanctions and
damages damages damages
(1/3) (1/3) (1/3)
Resources Resources
Enforcement (2/3) (2/3)
Resources Resources
features
Cases Cases
(1/3) (1/3)

The weights have been chosen so as to attrigrgater importance to the low-level indexes that
incorporate the most important policy features. Hemc#he institutional fature index for all three

antitrust infringements “sanctions and damages' Ibeen given a weightf 1/3, while the other
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features have a weight of 1/6. This is due tof#ue that sanctions seetm have a stronger impact
on deterrenc®. Whereas in the enforcement feature indeg,data on the number of cases, where
available, has been given a lower weight becausbeleve that the resources are better indicators
of how active a CA is in its eopetition enforcement activities.

6 The construction of the high-level indexes

The last step consisted of aggregating the medawalindexes in a set diigh-level indexes, the
CPIs, that incorporate all the information on tieterrence effect of the competition policy regime

in a jurisdiction in a specific year.

We have calculated one index, the Antitrust ClRat measures the deterrence effect of the
competition policy with regard to all antitrust imgement, which is given by the weighted average
of all the medium-level indexes relative to anitr infringements, and one, the Mergers CPI, that
measures the deterrence effect of the competition policy with regard to the mergers, which is given

by the weighted average of two medium-lewmelexes relative to merger control.

We have also calculated one index, the Instituti@fl, which measures the deterrence effect of
the institutional features of a competition policgiree, which is given by the weighted average of
the four medium-level indexes relative to thetitutional features. Further, we calculated one
index, the Enforcement CPI, which measures theridetee effect of the enforcement features of a
competition policy regime, which is given by theiglged average of four medium-level indexes

relative to the enforcement features.

Finally, we calculated an index thiacorporates all the information on the deterrence effect of the

competition policy regime in a jurisdiction a specific year (the Aggregate CPI).

Table 3 below shows these CPigldhe weights (in brackets) usedthe aggregation process.

39 See Levitt (2001), Levitt (1998) and Levitt and Miles (2006).
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Table 3: the CPlIs

Aggregate CPI
Antitrust CPI
(3/4) Merger CPI
Hard-core Cartels Abuses Other agreements (1/4)
(1/3) (1/3) (1/3)
L | Institutional Institutional Institutional Institutional
Instltutlzo/r;a CPI features of hard- | (. O oo | features of other features of
(2/3) core cartels agreements mergers
¢ Enforcement Enforcement Enforcement Enforcement
En orcer/nent CPl | features of hard- features of abusds features of other features of
(1/3) core cartels agreements mergers
7 The data

In the previous sections (froection 3 to 6) we describedettstructure of the CPIs and the
methodology we used for building theim this section we explain howe collected the data on the

relevant competition policy features that we have employed to calculate the CPIs.

Most of the data were obtainelitectly from the CAs operating ithe 13 jurisdiction included in
our sample®® We submitted a tailored questionnaire éach of them with questions on the
institutional framework of their competition poficegime and on how this evolved over time (to
capture any changes that happened over thgemnperiod 1995-2005). In addition, we asked them
about the quantity and quality of the resourcey gmployed to enforce the competition legislation
over that time period, as well as about the sanstimposed on firms and their employees and the
cases/mergers they have investglatThe data from this survey eeintegrated with information
derived from the country studiesrdad out by the OECD in the cant of its reviewg of regulatory
reforms, from the chapters on competitiord @conomic performance in the OECD Economic

Surveys and from the CAs’ own websites.

“OWe surveyed only the CAs which are either independent public bodies or ministerial agepai&sients, and did
not survey the courts (though we collected data on pusirers and activities). The bodies surveyed are: Competition
Bureau (Canada); Urad pro ochranu hospodarske souteze (Czech Republic); Directorate GeGerapédition
Affairs (European Union); Conseil de la Concurrence ri€e® Direction Générale de la Concurrence (France);
Bundeskartellaamt (Germany); Gazdaségiisenyhivatal (Hungary); Autorita Gnte della Concorrenza e del Mercato
(Italy); Japan Fair Trade Commission (Japan); Nederlandse Mededingingsautoriteit éddf)ebervicio de Defensa
de la Competencia (Spain); Tribunal de Defensa de la €mmgia (Spain); Konkurrensvetk(Sweden); Office of Fair
trading (UK); Competition Commission (UK), Federal Trademmission (US); Antitrust Division - Department of
Justice (US).
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7.1  Missingdata

Despite the active collaboration of most CAs,was not possible to collect all data on the
enforcement characteristics of the competition pohecessary to build the CPIs for the period
considered (1995-2005). Hence our dasagblaad some missing observations.

In order to fill them in, we asked the CAs poovide us with an imputation of the missing
observations based either on otlkata at their disposal or oneih historical knowledge of the
trends. When this was not pdslsi, we performed some limited imputation of the missing data,

whenever this was allowed by the caeristics of the other availaldata on that specific feature.

More specifically we performed twypes of imputation. The first nsisted of extendg a series of
data over time, if we had enoughtaldat least five obseations) and if it wa possible to trace a
clear trend in them. For example, if we hadadan the level of a CA’s budget from 1996 to 2000
(i.e. 5 years) and this was constantly grayy we could calculate the budget for 2001 and 2002
using the average growth rate observed in the available data. We would calculate only two of the
missing data because we believe that our intfjmutashould not exceed 50% (i.e. since we had 5
observations we could calculakemore, whereas if we had h&dobservations we could have
calculated 3 missing ones). The second consistexmbiting the information from other data to
impute a different, unavailable, series of daMe used this imputation criterion only for two
specific variables: the level of a CA’s budget émmpetition activities anthe number of its staff
devoted to competition activities. Where we onfd data on the budget for competition activities,
but not on the staff and had data on the overall dunfge CA and on thtotal staff employed by
the CA, we used the ratio beten the budget in competition atties and the total budget to

impute the fraction of the staff giloyed in competition activity.

Despite this work, we were not able to fill aletlexisting gaps. This means that in some cases we
did not have all the information necessary to catewaspecific index. Tavoid calculating indexes
whose value could be altered by the lack of infaiion, we decided not to calculate an index (both
at the low, medium and high level of the pyramid50% or more of the relevant information
content was missing. For example, the low-lemelex on resources inales information on the
CA’s budget with a weight of 1/2, on quality a6 staff with a weight of 1/4, and on the
composition of its staff with a weight of 1/4. If for a given coumtrya given year we did not have
the data on the level of the budget we would not tatleuhis index because half of the information

content was missing, whereas, if we had no inféionaon the composition of the staff, we would
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still calculate the index as only a quarter ofitifermation content woultiée missing, i.e. we would
be above the 50% threshold.

We have accepted only one exception to this ruléhabwe did not calculate the Aggregate CPI if
we could not calculate the relevant Enforcement, @Pen if this just accounted for 1/3 of the
overall information content of the Aggregate ovwe decided that in the case of the Aggregate CPI

it was important to have data on botktitutional and enforcement features.

7.2 TheEU

Our sample includes 9 European countries, which are part of the Europearf'thémice, in these
countries the EU competition pojiavorks alongside their nationabmpetition policy. This means
that, in order to correctly euste the effectiveness of thengpetition policy regime in each
Member State it is necessarydonsider both the national and tB& regime. Therefore for these
countries, we have also built a set of CPIsiciwhncorporate information on both the national and
the EU competition policy.

However, since we have no information on the Etbmement features, we have only been able to
calculate this set of index for the institutional features. These indexes have been calculated as the

simple average of the country’s Institutad CPI and the EU’s Institutional CPI.

8 Robustness of the indexes

The construction of the CPIs cants a crucial element of subjeet evaluation, which consists of
the set of weights employed to combine the infmion gathered at eadbvel of aggregation.
There is thus a risk that the value of the GRbsy be driven by the subjective weighting scheme

adopted.

In the previous sections we justified our choiceveights (see section 4.9). Nonetheless, to verify

if the CPIs are sensitive to the weighting schachepted, we have employadstatistical technique,

the factor analysis, to derive a new set of CPIs where the weights assigned to each piece of
information are totally driven by the characterisi¢ghe data themselves. The factor analysis is a
statistical method which groups together variaktes are highly correlatl (and thus, to some

extent, redundant) into a numberlafent factors. The most importaotitput of the factor analysis

“! These jurisdictions are France, Germany, Italy, the élgthds, Spain, Sweden, the UK and since 2004 also Czech
Republic and Hungary.
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is the matrix of loadings. The loadings measure the correlation between the variables and the
factors, and allow the assignment of each variéble given factor based on the strength of their
correlation. Different techniques can be used withi framework of factor analysis to compute

the loadings and to estimate factors. Our analysis is based on the methodology employed by the
OECD when calculating the PMR indicatéfs.

This methodology involves a number of steps:

1. The first step consists of grouping the variabdecording to differerdreas of the competition
policy: hard-core cartels, abuses, other agresnamd mergers, witho distinction between

institutional and enforcement features.

2. The second step consists of extracting theofa — i.e. identifying the number of factors
necessary to represent the original data irgughe principal component method. With this
method, the factors are chosentlsat the first one explains asuch information contained in
the original data as possibleetlsecond factor is orthogonal to the first and explains as much
residual information as possible, and so on. Tteeerumber of factors that should be retained
can be decided by the researcher. Yet, usually one keeps adding factors until the explanatory

power of the last factor includedmains above a certain thresHdld

3. The third step consists of the rotation of thetbrs, which permits a better interpretation of the
results. The rotation allows us to get loadings #natcloser to 1 or 0, thus allowing us to more
easily assign a selected variable to a unifaetor. We have used the varimax rotation

technique, which preserves the ogbnality between the factors.

4. The fourth step consists of tleenstruction of the factors. Weave constructed the factors as
the weighted average of the original variagblehere the weights are the normalised squared

factor loadings of each variables.

5. The fifth step consists of the aggregation @& thctors in order to have a single indicator for

each of the areas of the competition policy (hard-core cartels, abuses, other agreements, and

“2 Nicoletti et. al (2005)

“3The threshold is set with reference to the value of thenealue associated to each factor. The level of threshold is
set by default in most applications and statistical pack@ygsSTATA, which we used) thperform factor analyses to
the value of 1.
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merger control). The factors aneighted according to the propion of the overall variance of

the data explained by each cared summed one to the other..

6. Finally, we run the factor analysis on theser indicators again (repeating the procedure

described above) to calculate the aggregate CPI.

The following table shows the output of the factoralysis for one of the areas of competition

policy: hard-core cartels.
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Table 4: The output of the factor analysis fofeatures relative to one competition policy
area: hard-core cartels

Variable Factor 1 Factor 2 Factor 3 Factor 4

Factor Weights of variables Factor Weights of variables Factor Weights of variables Factor Weights of variables

Loadings in factor (2) Loadings in factor (2) Loadings in factor (2) Loadings in factor (2)

Nature of prosecutor -0.7047 0.1593 0.0749 0.0023  -0.0284 0.0004 0.5633 0.1704
Nature of adjudicator and role of
government -0.2838 0.0258 0.8378 0.2873  -0.0046 0.0000 0.1088 0.0064
Standard of proof and goals that
inform decision 0.0586 0.0011 0.0230 0.0002 -0.1206 0.0071 0.92 0.4546
Leniency program 0.3018 0.0292 0.4393 0.0790 0.5802 0.1648 0.1506 0.0122
Combination of powers 0.2794 0.0250 0.8177 0.2736 0.0708 0.0025 -0.1996 0.0214
Sanctions to firms -0.2737 0.0240 0.5991 0.1469 -0.3618 0.0641 0.1013 0.0055
Sanctions to individuals-monetary

0.3896 0.0487 0.3527 0.0509 0.2585 0.0327 -0.6135 0.2022
Sanctions to individuals-Jail 0.6711 0.1444 0.4951 0.1003  -0.0414 0.0008 -0.2531 0.0344
Sanction to individuals-Private
actions 0.9083 0.2646  -0.0011 0.0000 -0.0968 0.0046 0.0724 0.0028
Nature of appeal court -0.6444 0.1332 0.2780 0.0316 0.3240 0.0514  -0.0972 0.0051
Separation between adjudicator
and prosecutor 0.5056 0.0820 -0.2446 0.0245 0.5020 0.1234  -0.2603 0.0364
Budget -0.1888 0.0114  -0.0740 0.0022 0.8484 0.3524  -0.1684 0.0152
Staff -0.4 0.0513 0.0519 0.0011 0.6323 0.1958 -0.2493 0.0334
Weight of Factors in Summary
indicators(3) 0.3294 0.2581 0.2158 0.1967
Total variance explained by the
factors 0.7281

1) Based on rotated component matrix
2) Normalised squared factor loadings
3) Normalised sum of squared loadings

In the first column of Table 4, we report the enlise of variables on whiclthe factor analysis has
been performed. All the institutional and tkeeforcement variables have been included. The
principal component method allowss to identify fourseparate factors that@pture 73% of the
variability in the original data. The columns called factor loading show the loadings for each factor,
which measure the correlation tiveen each variable and thatesgic factor, while the third
columns, called weights of variables, show the weidiit each variable gatsthe computation of

the factor, based on the normalisseqguared of the factor loadings. The four factors are then
aggregated as a weighted sum, where the wésgptoportional to the»glanatory power of the
factor with respect to the original data, captl by the normalised sum of the squared factor

loadings.

A similar procedure is used for the other areas of competition policy: abuses, other agreements and
mergers. Then, we run the factor analysis @résults again to obtain the aggregate CPI.

9 Results

In the previous sections we analysed in someildéta structure of the CPls. Here we present the
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results we obtained when applyitigs methodology to our database.

We start by showing, in Figures 1 to 6, the valoethe Institutional CPIs and of the Enforcement
CPIs for the jurisdictions in our sample over the period 1995-2608 allow a clearer
interpretation of the results weve included only a limited numbef jurisdictions in each figure.
Yet, to allow readers to easily perform compams among them, we have reported the simple

average in each figure.

Figure 1 shows the Institutional CPls for the thodeCD countries in our sample that are not part
of the EU.

Figure 1: The Institutional CPIs for the non-EU countries in our sample: Canada, Japan

and the US
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The Institutional CPIs of the non-Etbuntries in our sample remad relatively stable over the
period under exam, but they differ considerablyoageach other: the one for the US has very high
values, which are constantly among the higheshénsample and well abotbe sample average;

the values for Canada are also above the saamplage, while Japan’s values are very low.

Japan consistently has the lowest Institutionds@& the entire sample period. The reason behind

“We were not able to collect any data on the enforcefestures for the Europeddnion, hence we could not
calculate the Enforcement CPI for this jurisdiction.
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Japan’s low performance is mandolFirst, Japan suffers from theck of a leniency program for
cartels’ whistleblowers. Second, dapan there is no separatiorivieen the body that prosecutes
violators of the antitrust law and the body thajuddtates such cases. Further elements are the
absence of the possibility to start a class actiwhthe fact that the Japanese competition legislation
envisages the consideration of retnictly-economic goals when asseng the effects of abuses of

dominance.

The index for Canada shows a rise between 1998 and 2000. This improwetientnstitutional
features of the competition polican be attributed to two majpolicy changes: the introduction in
1999 of the power to wiretap dog investigations on alleged tdrust infringements and the

introduction of a leniency program in 2000.

Figure 2 shows the Enforcement CPIs for the same countries.

Figure 2: The Enforcement CPIs for the non-EUcountries in our sample: Canada, Japan
and the US
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While the Institutional CPIs tend to be staloleer time, because institutional changes are less
frequent, the evolution of the Enforcement CPlstii@ three non-EU countries exhibits more cross-

time variation.

In addition the ranking is different, with respectRigure 1, as Canada is now the country with the
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highest values. The main reason why Canada hasrhighees than the US is due to the size of the
annual budget for competition actieis (relative to the countryGDP) and the number of the CA’s
employees (relative to the country’s GDP). Howetles gap tends to simk over time and, by the
end of our sample period, is almost closed.

Japan also shows very low values the Enforcement CPIs. This is due to the low level of the
human and financial resourcesadable to the CA. The drop thaan be observed between 1997
and 1999 is due to a strong reduction in the nurabarergers examined by the Japanese CA, due
to a change in legislation that modifigte criteria for the notification of mergers.

Figure 3 depicts the Institutional CPIs for the laEge member states in our sample and for the EU

itself.

Figure 3: The Institutional CPIs for the large EU countries in our sample: France, EU,
Italy, Germany, Spain and the UK
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As we can see, the CPIs for Spain, France aaly #re consistently below the sample average,
while Germany shows a much better performaiite. CPIs for the EU and the UK start below the

average, but over time grow enough to overcome it.

The most interesting features of this pictiaee the changes that characterise three of the
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jurisdictions. The CPI for the UK jumps from themest level to a level well above the sample
average. This is due to the major changesabadbmpanied the introduction of the Competition Act

in 2000. Both Spain and France experiencebatamtial improvement between 2000 and 2003. The
former benefited from the introduction of claastion in 2001 and of éhpowers to investigate
business premises in 2003. In the latter, the qualitize institutional CPI improved because of the
introduction of a leniency program for cartels’ whistleblowers and because of the obligation to

notify mergers.

Finally, the Institution CPIs for the EU shotweo upward jumps in 1996 and in 2004. The first one
in 1996 is due to the introduction of a leniempgramme for cartels’ wtleblowers, while the
second in 2004 is the result ofetlintroduction of the power to spect private mmises in the

investigation of hardare cartels and abuses.

Figure 4 depicts the Enforcement CPIs for theesgubset of jurisdictions. The figure does not

include the EU, as we were not ablectdlect data on its enforcement features.

Figure 4: The Enforcement CPIs for the large EU countries in our sample: France, Italy,
Germany, Spain and the UK
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The first element to notice in this figure is that the data for the first five years in the sample are
missing for Spain and France. This lack of information does not allow to have a clear picture of the
trend for these two jurisdictions. &lsecond is that, with respectth® enforcement characteristics
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of the competition policy, Germamow ranks well below Italy and the UK. This is partially due to

the fact that less financial resources are avaitabthe German CA, and also to its limited number

of employees (with respect to the UK) and their Iolesel of skills (with respect to Italy). A final
relevant aspect to notice is the consistent improvement in the overall deterrence effect of the
enforcement features of the competition policjthe UK, as the introduction of the Competition

Act in 2000 was accompanied by a steady growthénfinancial and human resources available to

the two CAs.

Figure 5 depicts the Institutions CPIs the small EU countries in our sample.

Figure 5: The Institutional CPIs for the smal EU countries in our sample: the Czech
Republic, Hungary, the Netherlands and Sweden

Sweden is consistently the countmth the highest Institutional CRialues not jusin this group

but in the whole sample. The institutional CPIs tlee other jurisdictions start below the sample
average. However, both the Czech Republic ldadgary improve over time and move above the
average. The Czech Republic experiences &, fosnsiderable shift in 1996, due to the CA
acquiring independence from the government — presly all decisions weraken by a ministerial
department. A further improvemetdkes place in 2004, when the power to investigate business
premises is introduced. In Hungary the major inadzppens in 2000, and da@ attributed to an
increase in the investigative powers of the CA and $bift in the criterion used to set the sanctions

for antitrust infringements, which changed from scdetionary decision left to the adjudicator to an
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approach based on the firm’s turnover.

The Netherlands did not have a CA before 1998 1ddeit was not possible to calculate a CPI until
that year. In subsequent years the index has bealestantially stable. It experiences only a small
jump in 2002, due to the introduction of ailency program for cartels’ whistleblowers.

Figure 6 depicts the Enforcement CPIstfte same subset of jurisdictions.

Figure 6: The Enforcement CPIs for the smalEU countries in our sample: the Czech

Republic, Hungary, the Netherlands and Sweden

Again, Sweden shows the highest values of thiarEeament CPI in the first half of the sample
period, yet these consistently deel over time. The main reason hathithis declie is a reduction,

in real terms, of the financial and human resegravailable to its CA.he Czech Republic shows a
constant pattern over the entire sample periodjtariEhforcement CPI is always below the sample
average, while Hungary showgghivalues and exhibits a subgial improvement in 2002, due to
an increase in the budg#tthe CA. The continuouspward trend for the Dutch Enforcement CPI is

related to a constant increase in the amaundtthe quality of its CA’s resources.

Figures 1 to 6 give a general idea of the deterrence effect of the competition policy in the
jurisdictions included in our sampbnd of the relevant changescarred over time. It is evident
from them that there is substehtcross-sectional and cross-timaia#on in both the Institutional

and Enforcement CPIs.
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In Figures 7, 8 and 9 below wahow the values of the Aggratg CPIs for the same group of
countries. We do not comment on thdgjures, as from the desation above it should be clear
why the indexes follow the patterns observed. Heweit should be stresdehat the institutional
component of the aggregate indelketa a greater weight/®, hence the evoliain of the Aggregate

CPlIs is mostly explained by the institutional features of the competition policy. It should once more
be stressed that we could notccdate the Aggregate CPI for tl&iropean Union, as we have not

been able to collect any data on théoecement features of this jurisdiction.

Figure 7: The Aggregate CPIs for the non-Elountries in our sample: Canada, Japan and
the US
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Figure 8: The Aggregate CPIs of the large EWnember states in oursample: France, Italy,
Germany, Spain and the UK

Figure 9: The Aggregate CPIs of the smaEU member states inour sample: Czech
Republic, Hungary, the Netherlands and Sweden
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Table 5 below shows the ranking of the 12 countries in our sample based on the average value of
their Aggregate CPIs over tlyears 1995 to 2005 and on its valn2005. Sweden and the US are
the best-scoring countries and this is true for each year in the sample, similarly France, Spain and
Japan constantly have the lowssbres. The UK and Canada are tountries that experience the

most marked change. Table 6 shows the rankingirdd when the Aggregate CPls is calculated
using the weights obtainedrttugh the factor analysis.

Table 5 : The ranking of the countrieson the basis of the Aggregate CPIs

Country Ranking based on average score Ranking based on 2005 score
Sweden 1 1
usS 2 2
Canada 3 6
Netherlands 4 3
Hungary 5 5
Germany 6 8
Czech Republic 7 7
UK 8 4
Spain 9 11
Italy 10 9
France 11 10
Japan 12 12
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Table 6 : The ranking of the countries on théasis of the factor amlysis Aggregate CPIs

Country Ranking based on average score Ranking based on 2005 score
Sweden 1 1
us 2 2
Germany 3 4
Canada 4 5
Hungary 5 6
UK 6 3
Czech Republic 7 7
Netherlands 8 8
Italy 9 9
France 10 10
Spain 11 11
Japan 12 12

The rankings resulting from these of the two weighting schemare broadly consistent. Sweden
and the US rank at the top whifgance, Spain and Japan lietla¢ bottom in both tables. Only
Germany and the Netherlankave a different ranking.

As a further check we have calculated the correlation coefficient between the values of the
aggregate CPIs built with our weights and the bu#t with the weights obtained from the factor

analysis. This coefficient is very high (equal t86).and it is significantly different from zero at the
1% level.

10 Comparisons with other similar indicators

In the literature, few indicators exist that, liketGPIs, try to measure the strength of competition
regimes.

The OECD, as mentioned in the introduction, hasligped a set of CPL indicators (only for the
year 2003) that try to measuthe strength of a country’s [i@es aimed at preserving and

promoting competition. These indicators measuré bwé competition policy, as we have defined it
in this paper, and the sectoral regulatory policies.
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The ranking of the CPL indicators, with respenty to the competition policy, differ from the one
of the aggregate CPIs. Several factors may deterthiese differences. Firshe CPL indicators do
not include information on some institutional characteristics which are included in the Aggregate
CPI, namely the extent of powers available fa @As during the investigians and the separation
of powers between the gsecutor and the adjudicat In addition, the CP indexes attribute a
relatively greater importance to the indeperwdenf the CA. Further, the CPL indexes do not
rigidly separate the institutional features of apetition policy regime from the enforcement ones.
For example, potential sanctions, that is, thecsans envisaged by the tranal legislation, are
included among the enforcement features of a editgn policy regime together with the actual
sanctions, whereas in the CPIs these data areskpprate. Another elenteihat might contribute

to the different rankings of the Aggregate CRid the CPL Indexes is thedlusion in the latter of
more detailed information on the enforcement festnf the competition policy regime. This is due
to the CPL indexes being constructed for a sipglar, which makes the collection of enforcement

data substantially easier.

Another set of indicators that haame similarities with the CP&e the four indicators developed
by Voigt.** These indicators focus on the institutiomsld enforcement features of competition
regimes, but they are less comprehensive tien CPIs. In addition they do not attempt to
summarise the key features of a regime in a simglex, but are more akin to the low-level indexes
discussed in section 4 in that each one includ@smation on a limited aspect of a competition

regime?®

Also Hilton and Deng have triei provide a quantitative summanyeasure of competition law.
Their objective has been to gauge the sifé¢he overall “competition law net” by collecting
information on the breadth of the law and onpénalty and defence provisions in 102 countries
over the time period January 2001 to December 200#eir scope index differs from the CPI in
that it tries to provide a summary descriptioritedf areas covered by competition law rather than an
evaluation of its quality. Indeed, the scope des not attempt to measure how the law is
effectively enforced, nor the degree of indegence of the CA or ehquality of the law/®

> See Voigt (2007).

6 One indicator evaluates the substantive content of the competition legislation, a second indicator evaluates to what
degree this legislation adopts an economic — as opposdéddala- approach, a third indicator reflects the level of the
formal independence of the CA and a fourth one measures its factual independence.

47 See Hylton and Deng (2006).

“8 The information collected concerns the geographical secbpempetition law, the remedies it allows, the type of
private enforcement available to the damaged parties, the merger notification andexgsgssradure, and the type of
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In addition to these indicators, which try teeasure the strength of competition regimes in an
objective manner by relying on hard data on thenmetition policy characteristics of a country,
there also exist other indicators which are basedubjective assessment of the effectiveness of
these policies. The best example of these subgeidexes is the onaiplished every year by the
World Economic Forum (WEF) in its Global Competitiveness Report. The WEF indicators score
the competition policies of 80 countries on the $asi the results of a survey of top business
executives, who are asked tank their country’s antimonopolgolicy between 1 (lax and not
effective at promoting competition) and 6 (effective and promotes competition). The strong
drawback of this type of indicat®is that they are not easily coanpble among each other, as they
are built on subjective survey answers. Inddedal businesspeople may not be familiar with
competition regimes in other countries andyntsave difficulties performing a meaningful
comparison. As a consequence tharss are likely to depend on peepl expectations with regard

to their country.
11 Conclusions

This paper presents a newly-designed set dicators for measuring the deterrence effect of a
competition policy regime, the CPI. These indicatembody both formal and practical aspects of

such a regime by combining key information oa tbgal framework, the institutional settings, and

the enforcement tools. This information is evaldagainst a benchmark of best practices and then
aggregated. The weights used for the aggregation are based on our own evaluation of the
importance of the various features of the contipetipolicy, as well as othe completeness of the

data we have managed to collect. We have assessed the sensitivity the CPIs by recalculating them

using a set of weights generated by a purealiistical technique, the factor analysis.

There is scope for further research and refimgntd the CPls. Firstlythe exercise could be
repeated so as to cover a longiene period, as well as mor@untries. Secondly there remains
room for expanding the database to include nuwtiled data on the enforcement features, in
particular the indicators would befit from the inclusion of me extensive information on the
level of the sanctions #b are effectively imposed on offendi firms and on the extent to which

offending firms are sued for damages

abuses of dominance and redivie trade practices prohibited.

39



Appendix A

Tables A.1 and A.2 summarise the scores givesatth feature of a competition policy regime in
building the low-level indexes (see section Al rovides reference to the sources on which we
have based our evaluation. For thasriables that could be measured on a meaningful quantitative
scale, e.g. those dealing with the amount of ressuor with the powers of the CAs, our scoring
approach was based on the simple assumption “the more, the Hdtterice, a jurisdiction obtains

a higher score if the releva@® is endowed with more ingéigative powers or resources.

9 This assumption reflects the view that the more poardsresources a CA has, the more accurate the decisions it
makes so that errors are less likelyislapparent that, if too much resouressl powers are employed to reach a given
level of deterrence, some issue on thecifficy of the CA may arise. However,this paper we are only interested in
measuring the effectiveness of competitpolicy, and not in its efficiency.
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Table A.1: References for questions relative to antitrust features.

ANTITRUST INFRINGEMENTS SCORES REFERENCES
Independence
Body that performs the investigation:
Independent agency 1 Voigt (2006), Section 3
Investigation splits between an independent and a ministerial 0.5 Oliveira. et al. (2009)
agency/department OECD (2005a, 2005b)
Ministerial agency/department 0
Body that takes the decision
Independent agency/Court and Gov. cannot over-rule decisions 1 )

Voigt (2007), p. 16

Independent agency/Court and Gov. can over-rule decisions 0.5
Ministerial agency/department 0

Quality of the law

Standard of proof for hard-core cartalsd goals that inform the decision

Per se prohibition 1
Rule of reason and only economic goals 0.5
Rule of reason and economic and other goals 0

Voigt (2007), p. 10 - 14
Motta (2004), p. 191
OECD (2002b)

Standard of proof for abuses and other agreements and goals pursued

Per se prohibition 0
Rule of reason and only economic goals

Rule of reason and economic and other goals 0.5

Voigt (2007), p. 10 -14

Leniency program
There is 1

There is not 0

OECD (2002a, 2002b)
ICN, (2006)
Motta (2004), p. 193
Spagnolo (2000)

Sanctions and damages

Sanction to firms and criterion for maximum fine

llicit gain/ turnover 1
Discretionary decision by adjudicator 0.66
Maximum value 0.33
No fine can be imposed 0

OECD (2002a, 2002b)

Separation of powers

Nature of appeal court
Specialised

Non-specialised 0

OECD (2007)

Separation between prosecutor and adjudicator
There is

There is not 0

Posner (1988)
Wils (2004)
Neven (2006)
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Table A.2: References for questionselative to merger control features.

MERGER CONTROL SCORES REFERENCES
Independence
The adjudicator is
Independent in phase 1 and in phase 2 1 Oliveira et al. (2009)
Independent in phase 1 (or 2) but not independent in phase 2 (or 1) 0.5 OECD (2005)
Not independent in phase 1 and in phase 2 0
Role of government in decision
Government cannot over-rule decision regarding a merger ICN (2006)
Government can over-rule decision regarding a merger 0
Quality of the law
Obligation to notify
Threshold is based on turnover 1
Threshold is based on market share 0.66 ICN (2006)
There is no threshold 0.33
There is no obligation to notify 0
Efficiency clause defence Motta (2004), p. 238
There is Williamson (1968)
There is not 0 Farrell et al. (1990)

ICN (2006)

Separation of powers
Nature of appeal court
Specialized OECD (2007)
Not specialized 0
Separation between prosecutor and adjudicator Posner (1988)
There is Wils (2004)
There is not 0 Neven (2006)
Separation between bodies that decide in phase 1 and in phase 2
There is
There is not 0
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