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Abstract

The aim of this paper is to describe in detadet of newly developed iwadtors of the qualityf
competition policy, Competition Policy Indexes, or CPIs. The CPIs measurdeteerence
propertiesof a competition policy in a jurisdiction, where for competition policy we mean the
antitrust legisléon, including the merger control provisions, and its enforcement. The CPlIs
incorporate data on how the key features of a competition policy regime score against a
benchmark of generalggreed best practices and summarise them so as to allonwcourgs
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jurisdictions over the period 199%)05.
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1 Introduction

The aim ofthis paper is tantroducethe Competition Policy Indess,f r o m h@Pis @gnovel i

set of indicators of the quality/intensity of competition pafijhe CPIs measurghe deterrence

effect of acompetition policy in a jurisdictigrwhere 6r competiton policy we mean the antitrust
legislation, including the merger control provisions, andeit§orcement. The CPIs incorporate

data on how the key features of a competition policy regime score against a benchmark of
generallyagreedbest practice and sunmarise themso as to allow crossountry and crosme

comparisons.

The CPIs are based on a bottemp appr oach, i n whi sdanbe selathdtq ur i
specific features of its competition poliddpplying a consolidated methodology, @éped by the

OECD for theindicators of product market regulations (PMR) and the competition law and policy
indexes (CPL)the CPIs have goyramidal structure which encompasses a large number of sub
indicators that are progressively aggregated usiegtaf weights at each level of aggregatin.

We first useda weightingschemen which the weightswere assigned according to the relevance
that each itemin our view desems Subsequently & adoptedan alternative scheme which
aggregate the different features of a competition policy regime using factor analysjsas a

robustness check.

As mentioned abovehé methodology herein proposed for building ®BIs is akin to the one used

by the OECD for building th®€MR indicatorsand theCPL indexesHowever,the former aim at
measuring restrictions to competition due to inappropriate regulations (e.g. on entry or business
activities) and thdatterconsider both policies that enhance the general level of competition {i.e. ex
post policies implemented biype Competition Authorities, from heren CAs) and policies that
encourage and promote competition in deregulated network industries (anteexpolicies
implemented by sector regulatorg)hereasthe CPIs focusonly on thepolicies that enhance the
general lgel of competition In addition,while the PMR indicatorfiave been calculated only for

two years (1998 and 20038ndthe CPL indexes only for one yef003) the CPIs have both a

!The CP$ have been used in the recent paper by Buccirossi et. al. (2009a) to estimate the effects of competition policy
on the growth of total factor productivity.

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

% See Hgj, J. (2007).

* See Boylaud O. G. Nicoletti and S. Scarpetta (2006jway, P. VJanod and G. Nicoletti (20053onway, P. and G.
Nicoletti (2006).



crosscountry and a crosiime dimension, as &calculated them for 13 OEQDrisdictions over a
period of ten years (199%005)>°

The next sectionliscusseshe featuresof a competition policy regimthat we have included in the
CPIs on the grounsl that we believethese are the ones thaffect its effectivenessSection 3
explains how the CPIs are structuredwhile sectios 4, 5 and 6 explainin more detail thesteps
followed in theér constructionSection7 describes the data we have used to calculat€fe over
our sample. Section &xplainshow we derived the weightingchemedasd on factor analysis
Section 9 illustrates how well competition policy works in the jurisdictions in our sampie
examining thepatternof some of theCPIs over the relevant perio®ection D compars the CPIs
with other indicatorsof a simlar kind that have been developed by other economigte. last

sectioncontains some concluding remarks.
2 What makes competition policy work?

In this paperthe term competition policy refers to the competition legislation (incluttiagnerger
control povisions) and its enforcement. All other forms of competigohancing policies, such as
the reduction of th&entybf newafipme aondurhea protettiany aompetgion
advocacy, state aid controls ex-ante sectoralregulation are rot included in our definitiorof
competition policy Hence, for the purpose of this paper a competition policy includes a set of
prohibitions and obligations that firms have to comply with to ensure that competition is not
reduced or altered, together wdh array of tools for policing and punishing any violation. We will

generically refer to these #ee features of a competition policy regime

Many economistshare the view that the ultimate aim of competition policy should be to maximise
social welfarewhere social welfare is given by the-weighted sum of the profits of all the firms
and of aggregate consumer surpfu®ther alternatives have been proposed, where a lower weight
is given to the welfare of the firms with respect to that of the consumewhere the welfare of
society is identifiedonly with that of the consumePsThe objective function ofhe 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 notarcessivelypourden the CAs who had @apted to help us in colleting the information.

® The 13 jurisdictions included in our sample are: Canada, Czech Republic, European Union, France, Germany,
Hungary, Italy, Japan, Netherlands, Spain, Sweden, UK, US. Originally we had planned to indu@eeaelse 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 general discussion of the objective of competition policy
8 SeeKaplow and Shavell (2002).
° See Neven ahRéller (2005), who considers the political economy environment that an antitrust agency is operating
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Commissionas well asthoseof manynationalCAs, incorporate a definition of social welfare that

includes only tshe consumerso6 sur pl

Wear e not going to di s cus sdefiniton ef sosidl welfarestied u | d
competition policy should prote@nd enhanceand we shall take as givehe way in which each
jurisdiction has designedand eachCA has implementedts competition policyover the years

consideredn our sample

Given the above definitignt becomes clear that thele of a CA consistsof using the powers and
the resources conferred on it by the law to ensure that fapesating within its jurisdictin
undertake the least possible number of behaviours rd@ice social welfare bympairing

competitbn. This implies thathe aim of aCA consistf deterring anticompetitive behavioufs

It follows that themost effectivecompetition policy regime isne in which theCA achieves total
deterrenceand, hence, nevdras to blocka merger, nevehas to uncovern cartel or any other
anticompetitive agreement, and netias to condema firm for abusing its dominant positidhin

an ideal regimdirms do na dare to propose an anticompetitive merger, do not attempt to form a
cartel, never entanto an anticompetitive agreement and do not even conaslgy their market
power with the aimof excludng rivals and reduag social welfare. In addition, in thaleal
competition policy regime, firms never refrain from attempting a merger, concluding a contract or

undertaking a unilateral conduct, if these actions improve social welfare.

In this papemwe evaluatea competition policy regime on the basis of itslity to deter all those

in and considers how this impacts on the choice of the appropriate welfare standard in merger control. The authors show
that, when the antitrust agencgrcbe influenced by third parties and it is imperfectly monitored, neither a consumer
surplus standard nor a welfare standard dominates, whereas, when lobbying is efficient, when accountability is low,
where mergers are large and when a marginal increaserger size is highly profitable, a consumer surplus standard

is more attractive. The authors do not discuss whether their analysis can or should be extended to other competition law
infringements. See Salop (2005).

%1n order to avoid confusion we waitt stress that the form of deterrence we refer to here is the one generally called
ex-ante, or general, deterrence, which congi§greventing agents from undertaking illegal behaviours by threatening
violators with sufficiently heavy and prompt sancBohere is also a second form of deterrence, called specific
deterrence or desistance, which takes plaeposx (i.e. after an unlawful behaviobad alreadytakenplace and was
discovered or when an anticompetitive merger is blocked) and works thraagheative change in behaviour induced

in the economic agents prosecuted and convicted for the detected violation (or whose merger was stopped). Specific
deterrence is less important, as general deterrence should prevent all socially harmful pratiicstd] plays a role

for those complex behaviours where mistakes in the forecast 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 idealegime, even if it were feasible, would entail very 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 oa.



market conducts thatharm social welfaré” To do so we have identified those features of a
competition policy regime that we belieliave the strongest impact the level of deterrere it can
engender. We based our choice of éhisaturen the economic theory of the public enforcement

of law. This theory originates from Becker's seminal pap#iich shows that entry into illegal
activities can be explained by the same model of choice that economists use to explain entry into
legal activities, and which applies the economic approach to incentive design to address the legal
problem of deterring unlawful behavioursThis theory claims thathe level ofdeterrence depegd

on: 1) the level of the punishment wrongdoers can expesutfer if they are convicted relative to

their expected gain from the violatio2) the perceived probability of being caught and convicted,
and3) theperceived probability of errors in the investigation and evaluation of the violatfons.

Si nce Rentibkuion, @snpetition law enforcement has become a specific research subject,
which has gone well beyond extendimmy adaptingresults in the economic theory of the public
enforcement of law. Building on all this literature we have identified thepdlicy
variables/dimensions that are most likely to affect the three key determinants of detehrendke
relevant lawis the competition legislatigrand, thus, make the policy more or less effectiWith

regard to violation of antitrust rulesetbe ag: the @gree of independence of tG& with respet to

political or economignterests; the separation betweshudicator and prosecutdhe quality of the

law on the books (i.e. how close are the rules that make the partition between legal and illegal
conducts to their effect on social welfari)e scopeof investigative powers théA holds;the level

of the financial loss (i.e. the overall sanction) that firms and their employees can expect to suffer as
a consequence of a convictjdhe level of actiity of a CA, and the amount and the quality of the

financial and human resources tBa can rely on when performinigs 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 latténcreasesvith the level of deterrence up to the point when this becomesdeterrence. However, it

is very had to say when the level of deterrence engendered by a competition policy regime has reached the point when
it alsostarts to inhibitefficient behaviours. Hence, we consider it more appropriate to limit our analysis to the level of
deterrence.

13 Becker G(1968).

1 These errors weaken the level of deterrence a given sanction can induce. An enforcement agency can commit an error
when it convicts someone who has not violated the law (normally referred to as a type | error) or when it acquits
someone who isfiectively 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 reduces the rewards that are obtained from respecting the law, thus
increasing the net gain from a bchaof the law; similarly the probability of being acquitted although one is violating

the law renders the probability of being investigated and convicted lower, reducing the expected sanction. Hence, both
types of errors make the alternative of violatihg taw more attractive. See Polinsky and Shavell, (2000), Buccirossi et

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

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

% There are of course other determinants of deterrence that do not fall among the categorissddigmme. For
example, when a cartel is international in scope and leniency policies are not coordinated across countries and agencies,
the risk for the first whistleblower in a country to be the second one (hence, obtaining reduced or no leniergy) in oth
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merger control théeaturesselectedare slightly differentbecausenvestigative powers are not very
relevan in merger cases (as these areapte investigations which do not involve infringement of
legal obligations, but rather a request for approval for a business opel@tidrthere are no

sanctions for potentially anticompetitive merdérs
3 The structure of the Competition Policy Indexes

Eachindicator has been obtmed from thelinear aggregationof dataon the competitionpolicy
variablesdiscussed abov& This aggregation followed series of stef) which arediscussed below

andsummarised iMable 1.

1. Each piece oinformationon eachpolicy featurewas assigned a score on a scdl6-1
against a benchmark of generaligreed best practice (from wote best) In order to
assign scores we determined whatld be considered as best practice by irgyon
scientific papers and books, on documents prepared by international organisations such
as the International Competition Network and the OECD, and on our judgement. These
referencesare cited belowwhen we discusg more detailhow each feature hdseen

scoredandaresummarised itwo tablesincluded inAppendix A.

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

index using a set of weights to aggregate it

3. Thelow-level indexesvereaggregated intbwo mediumlevel indexedor eachof three
types of possibleompetition law infringemestand for mergersone whichsummariss
the institutional feature®f the competition policyand one which summarisethe

enforcement features

4. Themediumlevel indexesverethenaggregated to forra number of different summary

countries because cartel partners reacted to your reporting the cartel by rushingdposeklsewhere may clearly
hinder the deterrence effects of leniency programs. However, in this study we are focusing-oowrogdifferences,
hence this kid 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 that can be imposed and the types
and the levels of the sanctions that are actually imposed.
181n the case of mergerthere are only sanctions for procedural violations.

¥We are aware thahere might be complementarities among diffe@spect®f competition policy that we may miss

by using this linearly additive specification. However, we beliew ithwould be difficult to choose a more precise
approximation of the relationship that could exist between these variables, hence we have decided to select this
aggregation form that has the advantage of being simple and at the same time rather complete.
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indexes, which we generically refer totae CPIs. More specifically we have calculated
(for each jurisdiction and each year in the sample)

- oneindex that measurdbe deterrence effectf the canpetition policy with regard
to all antitrust infringemest(the AntitrustCPI) and one that measures disterrence
effectin the merger control process (the Merger).

- one index that assesseghe deterrence effect ahe institutional features (the
Institutional CPI) and one thatssesesthe deterrence effeaif the enforcement
features (the Enforceme@Pl).

- asingle index that incorporates all the informatiorttenoverall deterrence effeat

the competition policy regime in a jurisdiction (tAggregateCPI).

4 The construction andcomposition of the lowlevelindexes

The first two stegs in the construction of th€PIs consistedof calculating the lowevel indexes.

Each of these indexes includes informationome of theset of policy variabésdiscussed above

(in section 2.1)which we believe affect the level of deterrence engendered by the competition
policy of a jurisdicton, and hence its effectivene®¥ée have calculated separate indexes for each of
the three possible competition lawnnfements (i.e. hardore cartels, abuses of dominance and
agreements other than harare cartels) and for mergexstake into account the differences in the

legal frameworkand, where possiblén the enforcemerf?

Each piece of infortionwas assigad a score on a scabé 0-1 against a benchmark of generally
agreed best practice (from wote best).Whena data entrywasquantitative it was normaied by
dividing it by the highest corresponding value held by #@¥s in the sampleso thateven
gquartitative informationcould assume aalue between-Q. More details on how the scores have

been assigned can be found in the following subsections.

When an index includemore than one piece of information, these (or more precisely their scores)
were weidited and summed together to obtain a single value for eacleV@vindex. The weights

used for the aggregation of the sconesebased on our own evaluation of the importaaté¢he
various dataDetails on how the subjective weightere chosen can b&und at the end of this

section (in subsection9).

% This wasnot always easy. For example the CAs rarely have separate divisions that deal with the different types of
infringements, hence we could not obtain separate data on the resources employed to police each one.
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In order to chek whether our choice of the weightad a decisive influence on the results,alg®
used adifferent set of weights generated bya statistical technique: thiactor analysis This
robustness chedkasshown that the results do naignificantly vary, even wheran alternativeset

of weightsis employedsee sectioB for more details)

4.1 The structure of the lodevel indexes

Table1 below shows the content of each one of the-lllewe! indexeswe have built. The numbgr

in brackets refer to the weights used to sypthe 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 proscutor
(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 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
(213)

Nature of appeal court
a/3)

Separation of powers:

Separation between
adjudicator and qfpsecutor
(213)

Nature of appeal court
1/3)

Separation of powers:

Separation between
adjudicator and prosecuto
(213)

Nature of appeal court
1/3)

Separation of powers:

Separation between
adjudicator and prosecutor
(1/3)

Separation between Phase
and2 (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 goa|
that inform decision

2/2)

Leniency program (1/2)

Quality of the law:

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:

Combinaton of powers
(3/14)

Availability of interim
measures (1/4)

Powers during
investigation:

Combination of powers

Powers during
investigation:

Combination of powers
(3/14)

Availability of interim
measures (1/4)

Sanction policy and
damages:
Sanctions to fins (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 individual
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
(2/3)

Max jail term imposed
(213)

Number of mergers examing




4.2  Independence of the competition authorities

An important determinant dhe effectiveness of a competitigpolicy regime is the independence
of the CA with respect to political or economic interestsCA which takes into account interests
that are (potentially) in contrast with those that should guide its actsvityore likely to commit

errorswhen reachig decisiong*

This index measures the independenca ©A by consideringts institutional statusas well as the
role that the government plays in the adjudication of competitinfringementsand in the

assessment of mergers.

With respect to compéitbn casesin somejurisdictions separate bodies are responsible for the

investigation of a case and for its adjudicatidencethis low-level index has two components:

i) the institutional nature of the body that performs the investigation, and
i) the institutional nature of the body thatkes the decision and the role of the government in this

decisionmaking process.

i) A jurisdiction scores 1 when the body thagrforms the investigation has total statutory
independencgebecause it igithera cairt or an independent agency. It scoresi0ig a ministerial
agency/department. An intermediate score is given to the case in which the investigation can be

performed by either an independent agencyrirasterial agency/department.

i) A jurisdicton scores 1 when the body th#éhkes the decisionhas total statutory
independence and the government cannot-nyera decision by the releva@A, it scores 0.5
when the adjudicator has total statutory independence but the government eareoaeateision,

and it scores O if it is a ministerial agency/ department.

We have giverqual weights to eagbhieceof information

In the case ofmerger contrglthereare jurisdictios in which one bodyfirst performs a higHevel

evaluationi also referredo as Phase 1l andanotherone undertakesvhen deemed necessary by

%L see Genoud (2003), Mne (1996), Gveira et al.(2009), OECD (2003); OECD (2005a), OECD (20Q%tn)d Voigt
(2007). Gilardi (2003 and 2002) makes a slightly different argument in that he claims that indepgdketibry and
competition agencies are more protected from political andatledtoence and thus they can adjust their regulatory
policies in the long term and create a more stable and predictable regulatory environment..
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the first onea more detailed examinatid also referred to as Phase 2.
Hence, in the case of mergénss index includes:

i) the institutional nature of the bodies involved in Philasad Phase 2; and
i) the role of the government

i) A jurisdiction scores 1 when the bodies thedich a decision in Phase 1 and Phase 2 (if these are
separate) are independent, O if both bodies are ministerial agencies/departmentsfandeOi$
independent and the other is not. If there is only one body, the score is 1 if it is independent and O if

it is not.
i) The score is 1 if the government cannot eée a decision oamerger, and O if it can.

We have given equal weights to each piefcaformation.
4.3  Separation of powers

A second relevant characteristic is the degree of separation between the body that performs the
investigation on an allegedly anticompetitive behaviour (or merger) and the one which takes the
decision on whether theehaviour should be sanctioned (or the merger blocked). The stronger the
separation between prosecutor and adjudicator (e.g. when the investigation is made by an
independent public body and the decision by a court) the more balanced the decisiontis hkely

and this, in turn, lowers the probability of arror.??

Similarly it matters whether the appeal court is a specialised body with competencen only
competition matters or whether it is the appeal body for all judicial deci&f6ns specialised
body will be formed by individuals that have competennethose specific subjects and are
therefore better able to consider all the details and correctly evaluate all evidence when daciding

a case

This lowlevel index captures informatian theseelemens, more precisely an

%2 gee Block et al(2000), Dewatripont and Tirole (1999), Neven (2006), Posner (1988) and Wils (2004).
% By appeal court we mean the court that is responsible for reviewing the decision of the CA.
#See OECD (2007).
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i) the existence of a separation between the adjudicator and the prgsedutbr in our view
reduces the bias the decision

ii) the nature of the appeal body, and

iii) only in the case of mergers, whether the body tleaidesf a merger should undergo a Phase 2

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

i) A jurisdictionscores 0 when the same baajjudicates and prosecuteghile it scores 1if these
two activities are pgormed byseparat bodes.

i) A jurisdiction scores 1 when theelevantappeal court specialis&s competition matters and 0
whenthis court deals with appeals on all kiwf decisions”

iii) A jurisdiction scores 0 when the same body perfofPhsasel and Phase 2 investigatiorssd

scores 1 when twdifferentbodiesundertake the two activities

In the lowlevel indexes fothe competition law infringements we have given a weight of 2/3 to the
scores on the degree of separation between adjudeadoprosecutor ana weightof 1/3 to the
nature of the ppeal courtin theindex for mergerswhere we have three elemenis have given

equal weight teeach of them
4.4  Quality of the law

We have defined deterrenas theprevention of conducts tha¢duce social welfare, however the
lattermay not always be the conducts that are declared illegal by the competition legislation. Rules
are indeed imperfect as they can ban condtias are competitivepr allow conductghat are
anticompetitive as theymay notcorrectlyreflect the impact that specific conducts have on social
welfare Hence, the third policy variable we need to consider is the definition of the quality of these
rules, i.e. the quality of the law on the books. This is a matter of juddemdich makes
measuring this policy variable extremely difficult. However, we can observe whether the
competition legislation (and the soft law that disciplines its actual application, e.g. guidelines) has
rules that make the partition between legal dledjal conducts closer to their effect on social

welfare.

25 In most jurisdictions, all mergers that undergo some form of controfiratesubject to a general investigation,
referred to as Phase Thosemergers that raise concerns and that may be blocked or may require remedies, are subject
to a second more detailed analysis, ca#léthase 2 investigation. In some jurisdicBdhe same body that decides on
whether a merger should undergo a Phase 2tigatien, also performs on this investigation. In other jurisdictions, a
separate body is responsible for undertaking the Phase 2 investigation. The decision on the outcome of each
investigation can be made by the same body that investigates or fromaeepea.

12



In the case of antitrust infringementisis index focuses on:

i) the standard of proof that is required when deciding on a specifimfypelation, which
can be a per se prohibition or a rufee@ason approacland

i) the goals that inform the decistiomaking process

For abuses of dominance, we have consideredsthadard of proofrequired for a price
exclusionary practicegredation a nonprice exclusionary practiceefusal to deal. If irassessing
each of these alleged abusegirgsdiction applies a rule of reason standard and it considers only
economic goals it scores 1, because this means th@®tlkecides whether there has been an abuse
on the basis of the effects of the behaviotingathanby relying on set rules. On the other hand, if
it imposes a per se prohibitionjarisdiction scores 0. An intermediate score applies if @&
applies a rule of reason standabdt it also considers neeconomic goals when evaluating the
effects of the action (e.gheeffectof the behaviour on the level of employmefit)

For anticompetitive agreements other than ek cartelswe have only considered the practice
of exclusive contracisbecause this is very common in most markdtsn assessingsuch an
infringement aCA requiresthat theactual effect of the behaviouareproved and it considers only
economic goalsvhen evaluating the effectt scores 1If it alsoconsiders nowconomic goals it

scores 0.5, and if it imposes erfseprohibition it scores 6’

For hardcore cartels, instead, a per se ban scores 1, while if the imposition of a sanction requires
showing that the cartel badhal an effect on the market and @@ considers only economic goals,

the score is 0.5, otherwisi,it considers also neeconomic goals the score is 0. The reason why
the scoring is reversed in the casecaftelsis the gravity of this practice and of its consequences,

which, asis generally agreedalls for a stricter rulé®

The index for hargtore cartels includes also a second element: the leniency progr&A. that

has such a program is more likely to discover and deter a higher number of’Categise, a

% see Voigt (2007)
2’ See Voigt (2007)
% 5ee Voigt (2007), Motta (2004) and OECD (2002b).

2 SeeAubert et al. (2005), Harringto(2008), ICN (2006), Motta and Polo (2003), Motta (2004), OECD (2002a),
OECD (2®2b), Spagnolo (2000), Spagnolo (2004nd Spagnolo (2008).
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jurisdiction scores 1 if it has a leniency program for cartel whistleblowers anddoés not.
The merger control index has a differenmposition as it is based on:

i) the characteristics of the notification obligation, and

i) the criteria used for assessing concentrations.

With regard tanotification, the absence of any obliiga to notify is scored 0, whila score 00.33

is given to theCAs that impose such an obligation but hageminimum threshold, since the lack
of such a limit renders it more difficult fmompetition authorities to focus resources on important
cases Higher scores are given when there ighs a threshold0.66 is given to aCA with a
minimum threshold based on market shares, and XCi&y with a minimum threshold based on the
fir mso6 4Therreason why turnover is considered to be best prastitei it iseasierto
apply and is less open to uncertainty.

The application of efficiency considerations in the evaluation of the possible effects of a merger is
scored 1, because it allowtaking into consideratiorall the economic consequences of the
concentration on the market and on consumers, and not just its effect on competition. The absence

of any efficiency defence is scored 0.

We have giverequal weights to both elements.
4.5  Powers during investigatian

This index which is calculated only focompetition law infringementaneasures the type of
powers aCA holds during the investigation phase. These include the power to impose, or request,
interim measureghat allowspreventing anyanticompetitive behaviodrom leadng to serious and
irreversible damages while a final decision is being reached. Furthermore, they ithedyolewers

to gather informatiorby inspecting the premises of the firms under investigation and the private
premises of their employees, as well as by wiretapping conwarsalihe stronger the latter
powers, the more and the better the information alCthé s d i is pnd shaslthe higher the

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

With respect to interim measuresjurisdiction scores 1 if it has interim measures andl i does

30See ICN 2008.
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not. With regard to information gathering powersjuasdiction scores 1 if both business and
private premises can be inspected, O if none of them can be inspected, and 0.5ifsordg

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

We have givena weight of 1/4 tahe availability ofinterim measures and of 3/4 to the types of

information gatheringpowers held by th€As.

With respect tdhardcore cartels, the power to impose interim measures is not relevant. Hence, this

index only measures the types of powers to gather information.

The reason why we did not have tlhisv-level indexfor mergersis that investigave powers are
not very releant in merger cases becaubeseare exante investigatiomwhich do not involve

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

Oneimportant element in deterring anticompetitivehaviours is the credible threat fofancial

losses that firms (and their employees) can expect to suffer as a consequence of a ctrilfision
low-level index considers: the range of potential sanctions that offenders (both firms and their
employees)are faced with and whether affected parties can sue for danmBuyese losses are
determined by the sum of the sanctions that can be imposed GAttand/or the court, (e.g. fige
imprisonment, disqualification, damages), to which it is necessarydtaraddamage repayment to

the affected parties, because what determines the behaviour of a firm are the total losses imposed by

a given course of action.

It is important to highlight that the level of the financial loss depends on two elements: the law o
the books and how this is enforced. For example, the sanctions imposed @4 {oe a court)
depend: on the criteria set out in the law regarding the type of sanctions and maximum level they
can reach, and on how these criteria are applied (i.e. thi@rcement). If the monetary fine can
reach up to 10% of the turnover of a firm, but no fine of this level has ever been imposed, even
when a serious breach of the law took place, firms will not expect to have to pay such a figure,
despite what the law sayThis index only referso what is set out in the lavwWe have considered

separatelyhe level that the sanctions have effectively reached

31 Landes (1983)Simon ad Werden(1987), Craycraft et al. (1994), Craycraft et al. (19€0nnor (2005)Geradin
(2005), Kobayashi (2002), Buccirossi and Spagnolo (2007), Schinkel (2007).
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No sanctions are imposellowing merger investigations hence there is no such index for

mergers>?

With regardto the sanctions that can be imposed on firms, this index considers howxineuma
level of the fine is sethe score is 1 if this limit is expressed as a proportion of the turnover of the
offending firm or of the illicit gain obtained from the infringent, 0.66 if the level of the fine is
left to the discretion of the adjudicator, 0.33 if the maximum level of the fine is set in absolute

terms, and O if no fines are impos&d

For the abuses of dominance inder have also includethe types of sanctis tha can be
imposedA jurisdiction scors 0 if neither monetary fines nor structural remedies can be impbsed,
if both are allowedand0.75 if only monetary sanctions are possifile obtain a single score for
the sanction to firms & have given a vight of 1/3 to the type of possible sanctions and of 2/3 to

the criterion for its calculatiotf

With regard to sanctionsn the employees of the offending firmshe index considerboth the

types of sanctions and their maximum level:

- for monetary fingsthe score i€ if no such fines can be imposed and there is no explicit
limit to this type of sanctions; insteaiflthere is a maximum value set by laive score is the
normalisation ofthis value, which is obtained by dividing this value by thaximum value in
the sample.

- for disqualification the score is 1 ithe employeecan be disqualified from the position of
director and 0 if this is not possible.

- for jail sentenceghe score is 0f the individual cannot be imprisonedn all other caseshe
score is the maximum jail term th#te courtscanimpose, divided by the longest jail term

available in any jurisdiction enclosed in the sample.

To obtain a single score for this element of the indexhaegiven a weight of 3/10 to monetary
fines a weight of 2/10 to disqualification and a weight of 5/10 to imprisonment.

% There are fines onlyor breaching procedural obligations, such as the duty to notify (when this)exsisd for
completing a merger that was prohibited.

%3 See OECD (2002a) and OECD (2002b)
3 See OECD (2002a) and OECD (2002b)
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With regard to private actions, the score is O if no private actions are possible, while it is 1 if both
affected firms and affected individuals can appeal to a court for agdapayment and class

actions are possible. The intermediate scores 0.33 and 0.66 are givéntbelgffected firms, or

both the affected individuals and the affected firms respectively, can undertake a private action, but
class actions are navailable.

The overall index is composed in equal parts by the scotbssdthree elements.
4.7 Resource

The effectiveness of the enforcement actiatya CA is likely to be affected by thegnancial and
human resources devoted to it. This index measutbstbe quantity of these resources, i.e. budget
and total staff of theCAs, and their quality, more specifically the number of economists with a
relevant PhDand of qualified lawyersWhen a jurisdiction has twGAs we have considered both
their resourcepintly. Since all this data is quantitative we norreadi the original data between 0

1in the following way:

- the budgetwvasdivided by the nominal GDP of the country (both expressed in US$
using PPP exchange rates), so as to allow a comparison betaggries of different
sizes and levslof economic development. This valwasthen divided by the highest
corresponding value held by any CAs in the sample.

- the number of staff membergas divided by the real GDP of the country, again to
allow a meaingful comparison between countries. This val@sthen divided by the
highest corresponding value held by any CAs in the sample.

- both the number of economists with a PhD and the number of qualified |awgess
divided by the number of total staff. iEhvalue 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 data, a weight of 1/4 to the data on the total staff and a

weight of 1/4 to the data on the composition of this staff.

This index has the same value for all theee possibléenfringementsas well agor merger contrgl
because we do not have separate data on the resources devoted to each type of practices. This is du
to manyCAs not having separate divisions that deah different types of behaviou@nd/or not

keeping a record of the personnel and resources of different divisions
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4.8 Sanctions andases

How effective sanctions are as a deterrent depends not just on their type and level as set in the law,
but also @ the strictness of sanctions that have actually been issued. Unfortudatalyn this

subject are scaréd@ We managed to obtaionly some data for hardore cartels. These refer to the
maximum jail term imposed on the employees of the offending fifanrgl{ose countries in which

such a sanction is possible). In order to score this data we have divided the relevant figure by the

highest one imposed by afAs in the sample

The credibilityof a CA in preventing anticompetitive behaviours/mergers aspends on how
activeit is in assessing mergers and investigating complaints of infringements. This level of activity
has been proxied with the number of cartels investigations opened and the number of mergers
examined, each divided by the real GDP of ithlevant country, as the size of the economy can
have an impact on the absolute number of anticompetitive behaviours. We have ssdrmédi

ratio by dividing it by the highest one in the samplevhen a country has twGAs we have

considered the numbef cartel investigations performed by both of them.

For hardcore cartels we have given a weight of 2/3 to the data on the jail term and 1/3 to the

number of cases investigated
4.9 Rationale behindhe subjectiveneights

Above, we have indicated the weigtihat we usetb aggregat the single pieces of information to

construct the lowevel indexes. We now explain how we selected them.

The gener al rul e we Pinapleefinsulfitidntoreasmd, ivwsh ear esboyr tw hoe
we had no specificeasons to believe that one feature mattered more than others, weqgale
weights toall elements in théow-level index.*” There aresix cases in which this neutrality rule

was not applied. Tlseare explained below.

% CAs do not keep easily accessible recordsimésf and other sanctions, especially if one wants to relate them to
seriousness and the duration of the infringement or to the magnitude of the affected commerce. In addition, in most

i nstances, the CAs® deci si on strak dowrethelbaetcmme ohatipepappaathiehds a nd i
the one that really matters. This element of the indicator could benefit from further work.

% The reason why we have nalsoincluded the number of cases of other types of antitrust infringements is that,
unfortunately, it has proved impossible to collect consistent data on the number of investigations carried out on abuses
and agreements other than cartels.

37 For a discussion of this principle in statistics in a historical perspective see Stigler (196Q)riridigle of
i nsufficient reason wa s renamed t he Aprinciple of i
http://en.wikipedia.org/wiki/Principle_of indifference
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1)

2)

3)

4)

5)

In the lowlevel indexes on the paration of powersofr a | | antitrust infri
bet ween adjudicator and while fodetcwrteor of iis p pved |
weightedonly 1/3. The rationale behind this choice is that the appeal doeg nointervene in

all cases, as the undertaking may not appeal. In addition the appeal decision is taken much later,
with respect to the decision of tl@A. Hence, the nature adn appeal court should have a

weaker and less certain influence on the effectiveness of a compptiionregime.

In the lowlevel indexes on the powers to investigdite abuses of dominance aridr
agreements other than cartel s, A Aaweight a/d,i | i t
whil e @A Cmomdfi nphasibeen given a weight 8f4. This choice rests on the fact

that while the latter $ crucial forthe CAs interventionsince it affects how thorough an
investigation can hehe former only affects the timeliness of the intervention, but does not alter

the probability of errors.

In the lowlevel indexes on sanctions and damages for abuses of dominance, the sanctions on
firms include two elements: the types of sanctions that can be imposed and their level. To obtain
a single score we have given a weight of 1/3 to the type of possibigions and of 2/3 to the
criterion for its calculation, because we believe that the latter has a stronger impact on

deterrencé?®

In the lowlevel indexes on sanctions and damages, we have different types of sanctions that can
be imposed on offendingdividuals. To obtain a single score we have given a weight of 3/10 to
monetary fines, a weight of 2/10 to disqualification 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 sentences have to be undergone by the individuals found

guilty.

In the lowlevel indexes on resource®wave given a weight of 1/2 to the budget data, a weight
of 1/4 to the data on the total staff and a weight of 1/4 tal#te on the composition of this
staff. The reason is that we believe that the monetary resources are ditcsitettt the moghe

meanghat aCA has to undertake its investigative and enforcement activities

% The reason why we believe that the criterion for setting the level of the fimeiigp®rtant is that this affects the
most the incentives faced by a firm in the course of its decision process.
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6) In the lowlevel indexes on casésr hardcore cartels we have given a weight of 2/3 to the data
on the maximum jail term and 1/3 to the number of cases investigated, because we believe that

the former data is more important in signalling the toughnessai@etition regime

5 The construction ofthe medium-level indexes

The next step in the construction of the CPIs consisfedertically aggregating the lovevel
indexes to obtain, for each type of infringement and for mergers, a méglreimindex that
encompasses all the information on thstitational features as well as a mediexel index that

encompasses all the information on the enforcement features.

The value of each of these eight medilavel indexes is given by the weighted average ofdhe

levelindexes they comprise. Theweghts are shown in TabZbelow.

Table 2: The medium-level indexes

Abuses Hard-core Cartels | Other agreements Mergers
Independence Independence Independence Independence
(1/6) (1/6) (1/6) an)
Separation of Separation of Separation of Separation of
powers (1/6) powers (1/6) powers (1/6) powers
(2/3)
P 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 Powersduring
investigation investigation investigation
(1/6) (a/6) (a/6)
Sanctions and Sanctions and Sanctions and
damages damages damages
(1/3) (1/3) (1/3)
Resources Resources
Enforcement (2/3) (213)
Resources Resources
features
Cases Cases
(1/3) (1/3)

The weightshave been chosen so as to attribute greater importance to thevevindexes that
incorporate the most important policy featuddsnce,in the institutional feature indefor all three

antitrust infringementsisanctionsa n d d a ma lpensgivenalwaight of 1/3, while the other
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featureshave a weight of 1/6This is due to the fact that sanctions seem to hatenger impact
on deterrenc®. Whereas in the enforcement feature indée data on the number of cases, where
available has been given awer weight because we believe that the resources are better indicators

of how active a&CA is in its competition enforcement activities.

6 The construction ofthe high-levelindexes

The last step consistedl aggregating the mediuavel indexes ira setof high-level indexes the
CPIs, that incorporatell the information on theleterrence effeatf the competition policy regime

in a jurisdictionin a specific year

We have calculated one index, the Antitr@®l, that measureshe deterrence effeaf the
competition policy with regard to all antitrust infringement, which is given by the weighted average
of all the mediurdevel indexes relative to antitrust infringements, and one, the Me@j&rshat
measureshe deterrence effecf the competition plicy with regard to the mergerwhich is given

by the weighted average of two medulenel indexes relative to merger control.

We have also calculated one index, the Institutional @Rich measures the deterrence effect of
the institutional featuresf a competition policy regime, which is given by the weighted average of
the four mediurdevel indexes relative to the institutional features. Further, we calculated one
index, the Enforcement CRAhich measures the deterrence effect of the enforcereatires of a
competition policy regime, which is given by the weighted average of four mddueghindexes

relative to the enforcement features.

Finally, we calculated an index that incorporates all the informatioth@mleterrence effedf the

compettion policy regime in a jurisdiction in a specific year (the Aggre@:4é.

Table3 below shows theeCPls and theweights(in brackets) used in the aggregation process.

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

AggregateCPI
Antitrust CPI
(3/4) Merger CPI
Hard-core Cartels Abuses Other agreements (1/4)
(1/3) (1/3) (1/3)
o Institutional Institutional Institutional Institutional
Institutional CPI features of hard | (= o (| features of other features of
(2/3) core cartels agreements mergers
Enforcement Enforcement Enforcement Enforcement
EnforcementCPI | taatyres of hard features of abusd  features of other features of
(1/3) core cartels agreements mergers
7 The data

In the previous sectionffrom section 3 to6) we described the structure of tiéPls and he
methodologywe usedor building them. In this section we explain how eglecied thedata on the
relevant competition policy featurdsat we have employed to calculate @iels.

Most of the datavere obtained directly from th€As operating in thel3 jurisdiction included in

our sample®® We submitted a tailored questionnaire to eafhthem with questions on the
institutional framework of their competition policy regime and on how this evolved over(tiime
capture any changes that happened ovetetihgear period 1998005. In addition, we asked them
about the quantity and quality of the resources they employed to enforce the competition legislation
over that time perigdas well asabout the sanctions imposed on firms and their employeegshe
cases/mergers they have investigafBuoe data from this survey were integrated with information
derived from the country studies carried out by the OECD in the context of its reviews of regulatory
reforms, from the chapters on competition and economifonoeance in the OECD Economic
websites.

Surveys and fromth€As 6 o wn

“OWe surveyedonly the CAs which are either independent public bodies arsterial agencies/departmenssd did

not survey the courtshoughwe collected data on their powers and activities). The bodies surveyed are: Competition
Bureau (Canada); Urad pro ochranu hospodarske souteze (Czech Republic); Directorate GenerapdtitidDo

Affairs (European Union); Conseil de la Concurrer(eance); Direction Générale de la Concurrence (France);
Bundeskartellaamt (Germany); Gazdasagi Versenyhivatal (Hungary); Autorita Garante della Concorrenza e del Mercato
(Italy); Japan Fair Tde Commission (Japan); Nederlandse Mededingingsautoriteit (Netherlands); Servicio de Defensa
de la Competencia (Spain); Tribunal de Defensa de la Competencia (Spain); Konkurrensverket (Sweden); Office of Fair
trading (UK); Competition Commission (UK), Feadé Trade Commission (US); Antitrust DivisionDepartment of
Justice(US).
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7.1  Missing data

Despite the active collaboration of most CAs, it was not possible to collect all data on the
enforcement characteristics of the competition policy necessary to buildRtseforthe period

considered (1992005). Hence our database had some missing observations.

In order to fill themin, we asked theCAs to provide us withan imputationof the missing
observationsasedeither on other data at their disposal or on thastorical knowledge of the
trends When this was not possibleje performed soméimited imputation ofthe missing data,

whenevethis was allowed byhe characteristics of thatheravailabledataon that specific feature

More specifically we perfored wo types of imputation. fie first consistedf exterding a seriesof
data over timgif we hadenough data (at least five observatioasyl if it was possible to trace a
clear trend in the. For example, ifwe haddataon the level of &£A0 s b u angl896 to 200D
(i.e. 5 yearsiandthis was constantly growingye couldcalculatethe budget for 2001 and 2002
usingthe average growth rate observed in the availdata. We wouldcalculate only two of the
missing data because Vbelieve thatour imputaion should not exceed 50% (i.e. since we had 5
observatios we could calculate 2 more, whereas if we had had 7 observati®rcould have
calculated 3 missing onesjhe second consisteaf exploiting the information fromother datato
impute a differentunavailable seriesof data We used this imputation criterion only féwo
specific variables: thievel of aCAd budgetfor competition activitieandthe number of itstaff
devoted to competition activitie¥herewe only had dateon the budget for ampetition activities,
but not on the staff and had datatba overall budget of th€A and on the total staff employed by
the CA, we used the ratio between the budget in competition activities and the total budget to

impute the fraction of the staff empied in competition activity.

Despite this work, we were not alitefill all the existing gapsThis meas that in some cases we
did not have all the information necessary to calculate a specific.ihdewoid calculating indexes
whose value could bdtared by the lack oinformation we decidedot to calculatean index (both
at the low, medium and high level of the pyramiidb0% or more of the relevant information
content was missing-or example, thdow-level index on resources includes informati on the
CAO dudget with a weight of 1/2on quality of itsstaff with a weight of1/4, and onthe
composition of itsstaff with a weight of 1/41f for a given country in a given yeare did not have
the data on the level of the budget we would notutate this index because half of the information

content was missing, whereas, if we had no information on the composition of the staff, we would
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still calculatethe index as only a quarter of the information content would be missing, i.e. we would
be aboe the 50% threshold

We haveaccepted only one exception to this rule, in thatdid not calculate thaggregateCPI if
we could not calculate the relevaahforcementCPI, even if this just accounted for 1/3 of the
overall information content of th&ggregateone We decided that the case ofhe AggregateCPI

it was important to haveata on both institutional and enforcement features

7.2 TheEU

Our sample include8 European countries, whidne partof the European Unioff.Hence in these
countres the EU competition policy works alongside their national competition policy. This means
that, in order to correctly evaluate the effectiveness of the competition policy regime in each
Member State it is necessary to consider both the national and thegiuk. Therefore for these
countries, we have also built a setGRIs, which incorporate information oboth the national and

the EUcompetitionpolicy.

However, since we have no information on the EU enforcement features, we have only been able to
cdculate this set of index for the institutional featurésese indexeblave been calculatess the
si mpl e aver aglastitotibnalCH and thedEld mnstitutyoBasCPI.

8 Robustness of the indexes

The construction of th€PIs contains a crual element of subjective evaluatiomhich consiss of
the set of weights employed tocombinethe information gatheredt each level of aggregation.
There is thus a risthat thevalue of theCPIs may be driven by thsubjective weighting scheme

adopted.

In the previous sections we justified our choice of weights (see section 4.9). Nonetheless, to verify
if the CPIs are sensitive to the weighting scheme adopted, we have employed a statistical technique,
the factor analysis, to derive a new set of CPIs whieeeweights assigned to each piece of
information are totally driven by the characteristics of the data themselves. The factor analysis is a
statisticalmethod which groups togetheanables that are highly correlated (and thus, to some
extent, redundant) into a number of latent factors. The most important output of the factor analysis

“I These jurisdictions are France, Germany, Italy, the Netherlands, 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 allowthe assignment afach variable to a given factor based on the strength of their
correlation. Different techniques can be used within the framework of factor analysis to compute
the loadings and to estimate facta@ur analysis is based onetinethodology employedly the

OECD when calculating the PMR indicatdfs

This methodtngy involves a number of steps:

1. The firststepconsistsof grouping the variables according to differanéas of the competition
policy: hardcore cartek, abuses,ther agreementgnd mergers, with no distinction between

institutional and enforcement features.

2. The second step consisté extracting the factor$ i.e. identifying the number of factors
necessary to represent the original datasing the principal @amponent methodwith this
method, the factors are chosen so that the first one explains as much information contained in
the original data as possible; the second factor is orthogonal to the first and explains as much
residual information as possible, asmlon. The exact number 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 included remains above a certain thré&hold

3. The third step consistd therotationof the factors, whiclpermitsa better interpretation of the
results The rotation allowsisto get loadingghat areclose to 1 or 0, thus allowingisto more
easily assigna selected variable to anique factor. We haveusa the varimax rotatio

technique, which preserves the orthogonality between the factors.

4. The fourth step conssbf the construction of thdactors We have constructed thactors as
the weighted average of theriginal variables, where theeightsarethe normaked squasd

factor loadings of each variables.

5. The fifth stepconsiss of the aggregabn of the factorsn order to have a single indicator for

each of theareasof the competition policy ljardcore artek, abusesother agreementsand

“2Nicoletti et. al (2005)

3 The thresholds set with reference to the value of the eigenvalue associated to each factor. The level of threshold is
set by default in most applications and statistical packages (e.g. STATA, which we used) that perform factor analyses to
the value of 1.
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mergercontrol). The fadors areweighted according to the proportion of the overall variance of

the data explained Bach one and summede to the other.

6. Finally, we runthe factor analysis on thes®ur indicators again (repeating the procedure

described above) tralculae the aggregat€PI.

The following tableshows the output dthe factor analysifor one of the areas of competition

policy: hardcore artek.
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Table 4: The output of the factor analysis forfeatures relative to onecompetition policy
area hard-core cartels

Variable Factor 1 Factor 2 Factor 3 Factor 4

Factor Weights of variable Factor Weights of variable Factor Weights of variable Factor Weights of variable

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 o
government -0.2838 0.0258 0.8378 0.2873 -0.0046 0.0000 0.1088 0.0064
Standard of proof and goals tha
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 columrmof Table 4 we report the entire list of variables on whibke factor analysis has
been perform& All the institutional andthe enforcement variables have been included. The
principal component method allewusto identify four separate factors that capture 73% of the
variability in the original datarhe columis called factor loading shotle loadingdor each factgr
which measue the correlation between each variable dhdt specificfactor, while the third
columrs, calledweights of variablesshowthe weighs that each variable gets in the computation of
the factor, based on the nornsall squared of the factor loadingBhe four factorsare then
aggregated as a weighted sum, whbeeweightis proportional tothe explaratory powerof the
factor with respect to the original data, captured by the nosethlsum of the squared factor

loadings

A similar procedures usedfor the other areas of competition policyauses other greementand

merges. Then we run the fadr analysis on theesultsagainto obtain the aggregaP|.
9 Results
In the previous sections we analysed in some detail the structure of the CPIs. Here we present the
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results we obtained when applying this methodology to our database.

We start by sbwing, inFigures 1 to 6the valuesof the Institutional CPIs and of the Enforcement
CPIs for the jurisdictions in our sample over the period 19985.* To allow a clearer
interpretation of the results we have included only a limited nunfgerisdictions in each figure.
Yet, to allow readers te@asily perform comparisonamongthem we have reportedhe simple

averagen each figure.

Figure 1 shows the Institutional CRts the three OECD countries in our sample that are not part
of the EU.

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

and the US
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The Institutional CPI®f the noREU countries in our samplemained relatively stable over the
period under exam, but they differ casiablyamong each othethe one for theUS ha very high
values, which are constantly among the highest in the sample and well above the sample average;

the values for Canada are also above .the samp

Japan onsistentlyhasthe lowest Institutional CP®r the entire sample period@he reason behind

“\We were not able to collect any data on the enforcement features for the European Unionwtecoeld not
calculate the Enforcement CPI for this jurisdiction.
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Japanodos | ow per fFRrst depancudfers from tivealack df @ lendency program for
cartel s6 whi stinJapan tbevedsrne sepaftiostveeendthe body that prosecutes
violators of the antitrust law and the body that adjudicates such cases. Further elements are the
absence ofhe possibility to start a class action and the fact that the Japanese competition legislation
envisages the comeration of non strictheconomic goals wheassessinghe effects of abuses of

dominance.

The index for Canada shows a rise between 1998 and 2000. This improvement in the institutional
features of the competition policanbe attributed to two majorglicy changes: the introduction in
1999 of the power to wiretap during investigations on allegetitrust infringementsand the

introduction of a leniency program in 2000.

Figure 2 shows the Enforcement CPIs for the same countries.

Figure 2: The Enforcement CPIsfor the non-EU countries in our sample: Canada, Japan
and the US
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While the Institutional CPIs tend to be stable over filbecause institutional changes are less
frequent, the evolution of the Enforcement Cielsthe three notEU countriesexhibitsmore cross

time variation.

In addition the ranking is different, with respect to Figure 1, as Canada is now the counthewith
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highestvalues. The main reason why Canada has higher values than the US is dusiztothiie
annual budget for competition activiti €€As(rel
empl oyees (relative to the countryds GPtRe . Ho

end of our sample periots almost closed.

Japanalso shows very low valuefor the Enforcement CPIsThis is due to the low level dhe
human and financial resources available toG#e The drop that can be observed between 1997
and 1999 is due to a strong reduction in the number of mergersrecaby the Japane§#, due

to a change in legislation that modified the criteria for the notification of mergers.

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

itself.

Figure 3: The Institutional CPIs for the large EUcountriesin our sample: France, EU,

Italy, Germany, Spain and the UK
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As we can seethe CPIs forSpain, France and ltaly are consistently below the sample average,
while Germany shows a much better perforngafitie CPIs forhe EU and the UK start below the

averagebut over time grow enough to overcome it.

The most interesting features of this picture are the changes that characterise three of the
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jurisdictions. TheCPI for theUK jumps from the lowest leVieto a level well above the sample
averageThis is due to the major changes that accompanied the introduction of the Competition Act
in 2000. Both Spain and France experience a substantial improvement between 2000 and 2003. The
former benefied from the ntroduction of class action in 2001 and of the powers to investigate
business premises in 2Q08 the latter the quality of the institutional CPIl improved because of the
introduction of a | eni ency pbewgseofathe oligation t@ ar t e
notify mergers.

Finally, the Institution CPIs for the EU shows two upward jumps in 1996 and in 2004. The first one
in 1996 is due to the introduction of a | eni
second in 2004 is the result the introduction of the power tmspectprivate premises in the

investigation of hargore cartels and abuses.

Figure 4 depicts the Enforcement CPIs for the same subset of jurisdictions. The figuretdoes

includethe EU, as weverenot able to collectlata on its enforcement features.

Figure 4: The Enforcement CPIsfor the large EUcountries 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 firstyfears 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. The second is that, with respect to the enforcement characteristics
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of the competition policyGermanynow ranks well below Italy and the UK. This is partially due to
the fact that less financial resources are available to the G&aand also to its limited number

of employees (with respect to the UK) and their lower level of skills (withertdp Italy). A final
relevant aspect to notice is the consistent improvement in the odetalirence effecof the
enforcement features of the competition policy in the UK, as the introduction of the Competition
Act in 2000wasaccompanied by a steadyowth in the financial and human resources available to
the twoCAs.

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

Figure 5: The Institutional CPlIs for the small EUcountries in our sample: the Czech

Republic, Hungary, the Netherlands and Sweden
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Sweden is consistently the country with the highest Institutional CPI values not just in this group
but in the whole sampléhe institutional CPIs for thether jurisdictions start below the sample
average. However, both the Czech Republic and Hungary improve over time and move above the
average. The Czech Republic experiences a first, considerable shift in 1996, dueQA the
acquiring independence from the governniepteviously all decisions wertaken by a ministerial
department. A further improvement takes place in 2004, when the power to investigate business
premises is introduced. In Hungary the major increase happens in 2000, and can be attributed to an
increase in the investigative poweifgloe CA and to a shift in the criterion used to set the sanctions

for antitrust infringements, which changed from a discretionary decision left to the adjudicator to an
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approach based on the firmdéds turnover.

The Netherlands did not haveC# before 1998Hence it was not possible to calculate a CPI until

that year. In subsequent years the intlag beersubstantially stable. It experiences only a small
jump in 2002, due to the introduction of a |e
Figure 6 depts the Enforcement CPIs for the same subset of jurisdictions.

Figure 6: The Enforcement CPIsfor the small EU countries in our sample: the Czech

Republic, Hungary, the Netherlands and Sweden

0,8

0.7 /\/

0,6 /

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

—4— Czech Republic —#—Hungary —<Netherlands Sweden Sample Avaerage

Again, Sweden shows the highestiwas of the Enforcement CPI in the first half of the sample
period, yet these consistently decline over tiifige main reason behind this decline is a reduction,

in real terms, of the financial and human resources available to its CA. The Czech Repwdia sh
constant pattern over the entire sample period, arithittrcemenCPI is always below the sample
average, while Hungary shows high values and exhibits a substantial improvement in 2002, due to
an increase in the budget of the CA. The continuousaugbivend for the Dutch Enforcement CPI is

related to a constant i ncrease in the amount

Figures 1to 6 give a general idea of the deterrence eftédcthe competition policy in the
jurisdictions included in our sangland of the relevant changes occurred over time. It is evident
from them that there is substantial crgsestional and crossme variation in both the Institutional

and Enforcement CPIs.
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In Figures 7,8 and 9 below we show the values of the Aggregd®és Gor the same group of
countries. We do not comment on these figures, as from the description above it should be clear
why the indexes follow the patterns observed. However, it should be stressed that the institutional
component of the aggregate indekds a greater weight (2/3), hence the evolution of the Aggregate
CPIs is mostly explained by the institutional features of the competition policy. It shrocédmore

be stressed thate could not calculate the Aggregate CPI for the European Union, haweenot

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

Figure 7: The Aggregate CPIdor the non-EU countries in our sample: Canada, Japan and

the US
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Figure 8: The Aggregate CPIs of the larg&EU member states in our sample: France, Italy,
Germany, Spain and the UK

Figure 9: The Aggregate CPIs of the small EU member states in our sample: Czech
Republic, Hungary, the Netherlands and Sweden
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