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1. INTRODUCTION

The telecom sector is not just one of the netwodustries that experienced a policy paradigm shift
over the last twenty years: it has been its cdveritory world-wide, and the one where the reforms
started earlier. If one had to pick up a singleryasthe turning point, 1984 would be the most
convenient, with the parallel divestiture of AT&il the US and of British Telecom in the UK. The
meaning of divestiture was however quite differaeioss the two sides of the Atlantic. AT&T was
a private regulated monopolist that was brokennugeiven regional Bell operating companies. BT
was a public corporation, that after privatizativas under a regime OF regulated duopoly along
with another privatized operator, Mercury. In bo#ises, institutional change, away from regulated
and integrated monopoly in the US, and from integtapublic monopoly in the UK, were
motivated by a willingness to establish competititwteological and political shifts under Reagan
and Thatcher governments also played a role, amthfluence of financial and industrial lobbies.

It has been widely acknowledged that to ensureffatteve transition to a competitive market,
however, divestiture policies need to be accomphhieregulatory reforms. The simple change of
the ownership structures , from public to privatefact, is not sufficient for the market to become
effectively opened, breaking up the monopolies, godranteeing better conditions for private
investors to enter the market. In most countrieseghments surrendered their powers to National
Regulatory Authorities, with the aim of overseeiagd regulating the interactions between
incumbents and entrant firms (see Edwards and Wearer2006), protecting the consumers, ensure
adequate infrastructure investments. The courte &iso involved in various ways.

At the same time, a dramatic process of technadbgicange reshaped the industry, and regulators,
law-makers had to frequently adjust their viewsause of entirely new developments.

Some international organizations, notably the OEGEe Conway and Nicoletti (2006), or the
Copenhagen Economics (2005), have identified aalideform paradigm a tried to measure the
progress of countries toward its full implementatiahis has been translated into ‘regulatory
indicators’ (OECD) and ‘market opening mileston¢guropean Commission, 2005). Both are
policy ratings, based on a number of specific cgudata, such as the share of public enterprises
over the industry turnover, the market share ofeens, the year of establishment of an independent
regulator, etc. These indicators are than aggrdgatsome way and the country is then evaluated
as having made a fair or insufficient progress towhe achievement of the overarching policy
objective of establishing the industry reform pagad

In this paper we want to test whether the reformgpess, as measured by summary regulatory
indicators, is correlated with benefits to the aoners. After all the final evaluation of the refam
should be based on testing what it delivers toubers of the service, and this is our research
motivation. Ideally one would look to detailed cdsstories, considering long time series (Florio,
2003; and Florio and Puglisi, 2006 do this for BJewoforty years). A complementary approach
would be to consider cross-country evidence. Utigedatter perspective, the EU offers something
near to a natural experiment. On one side, thevaespolicy actor, the European Commission, who
pushes towards one reform paradigm, as embodigelanom directives; on the other sides there
are the Member States that, while more or lessomptiance with the EU legislation, show big
differences in reform design, sequencing, timingykat structures. Another attractive aspect of a
cross-country empirical study is that, differerfilgm other network industries, such as electricity,
countries are not exogenously constrained in tdolgyo adoption by intrinsic geographic
characteristics. This allows us to focus on owngrshstitutions, competition, and other industry
features.

In this paper we focus on prices and productivigndls in the EU-15 (i.e. before accession in 2004
and 2007 of mostly transition countries), and comsis satisfaction with prices and quality of fixed
telephone service. A similar study in this contdxs been conducted by the Copenhagen



Economics (2005) for the European Commission. In study, however, we use different data
sources in order to enlarge the dataset and ireitb@snumber of observation. Moreover, we also
investigate the impact on the other prices bornecbgsumers, such as monthly telephone
subscription and connection charge. Furthermoféerdntly from this study, we use the REGREF
indicators for market regulation, as proposed by @ECD. For customers’ satisfaction we use
three waves of the Eurobarometer survey (2000-2004), while for prices and other industry
features we use Eurostat and Itu data.

Our main findings offer only mixed support to tleéetom reform paradigm. Privatization, while it
seems to be correlated with higher consumers’faatien, is rejected as a determinant of the price
they pay. Regulatory variables do not play any imleonsumers’ satisfaction with quality. Their
impact on productivity is modest, while in turn guativity change has a substantial impact on
prices, along with entry conditions. These findisgggest that first, the available summary reform
indicators, and the comparable statistical inforamabn the telecom industry, does not offer an
adequate evidence for cross-country policy evatnatThus, as far as we can see, the EU law-
makers and regulators are in fact relying more emectures and fragmentary evidence than on
tested and verifiable empirical models. Second|enpme of the estimation results confirm the
positive role of competition, other empirical finds contradict some of the mainstream
prescriptions. As a consequence, the main mesdathe aper is that, while further research is
needed on the impact of reforms, any strong cldiat the standard telecom reform package,
including privatization, unbundling, incentive régtion, liberalization, is always beneficial to
consumers should be dismissed. Our results sudbastthere is scope for a lot of welfare-
improving national variations. What is probably dosomewhere, is not necessarily good
elsewhere. Giving policy ratings to countries, fahieére were just one avenue to welfare improving
reforms, seems to be far from evidence-based dgagand therapy.

The structure of the paper is the following onee Hext section presents our research motivation;
we move then to an overview of telecom reformdm EU; section 4 presents our data sources and
some descriptive statistics; section 5 is aboutetiog) price and productive dynamics; section 6
offers probit estimation of consumer satisfactiathvprices and quality; the last section concludes
with suggestions for further research and policplioations.

2. RESEARCH MOTIVATION

According to Laffont and Tirole (2000), before ti®80s the telecom industry was almost
everywhere considered a natural monopoly becauselaafe fixed costs. Consequently,
governments did not allow competition, that wassidered wasteful, and in most countries the
industry was either nationalized or, as in the B®yrivate monopoly under strict regulation. The
latter was in the form of cost-plus pricing rulesth wide scope for cross-subsidies. Basically, the
business users’ tariffs had a high mark up to allomlong-run marginal cost pricing rules applied
to residential users; international and long-distamational paid for losses in the local calls
segment of the business; accession charges weranldwniform, to offer universal access to rural
users, and so on. These pricing rules distorteeniinges for allocative and productive efficiency.
Consequently the level and structure of prices wereng’. This picture was said to motivate
divestiture of incumbents, incentive regulation &meg the use of price caps instead of rate-of-
return), and liberalization. At the same time, ¢hevas the perception that new technologies,
particularly the diffusion of microwave communicatj could weaken the traditional case for
natural monopoly.

The new paradigm that emerged was in favour ofkdimgaup the incumbent, privatizing it when a



public corporation, or otherwise force it to divesirt of its capacity in favour of entrants or ®rc
them to allow access to competitors to their nekworestablish independent regulators to
administer new licenses and design price caps,neehaompetition everywhere. In some more
extreme views, after a transition period under amgtnic regulation to protect entrants, full
liberalization could be applied, and sector regulabolished, surrending their residual powers to
generic competition offices.

Along this line of thinking, some international argzations, such as the World Bank and the
OECD, and the EC (with some variations among thetayted to build something as a consensus
telecom reform package, and advised governmentywhere to apply it. For example, the OECD
and the EC started to define regulatory indicatamsl reform milestones, and to evaluate
governments as frontrunners or laggards in impleémgihe policy changes. Minority views, often
coming from within the industry, e.g. Harper (199%ho had reservation about full privatization
and liberalization because of technological argushemre dismissed without much consideration.
With the benefit of hindsight, twenty years on, ean see that the reform approach was often based
on strong assumptions and an over-simplificatioma ofiuch complex story. The newly established
regulators, the courts, governments, and manadpd to learn a lot from real world evolution, and
there were a number of unexpected evolutions.

There are three issues that we want to emphasiezgdenotivate our research interest in testing the
reform paradigm instead of just assuming it: teébgy ownership, and regulatory issues.

The traditional technology of the industry was lghsm first, switching, second, transmission
capacity, third network software.

Switching basically shifted from analogical codedligital ones before reform, in the 1970s and
early 1980s, and the change in general was sucdlgssfanaged by state-owned companies in
Europe (Millward, 2005), who were able to self fica the necessary investment. The continuous
digital technological progress world-wide was sublat productivity increase was fast almost
everywhere. The number of lines per employee, ar yn@t of invested capital, increased
dramatically under public monopoly. For examplele€em Italia, a listed public corporation with
the Italian Treasury as the majority stakeholded, 997 was the best in Europe as for switched lines
per employee; for British Telecom, productivity nds were higher in the two decades before
divestiture than after it (Florio, 2003, 2007). §was linked to high growth of demand and high in-
house research. While the integration between ibemnthoperating companies and their technology
suppliers (for instance between AT&T and Bell laiories) was widely criticized as anti-
competitive, the internalization of R&D was in falsigh under monopoly, for a well known
Schumpeterian argument (Sterlacchini, 2006 obsdhatshe divested telecoms are now investing
in research much less than they used &.do

Moreover, while it is not self-evident that divéste was needed to foster the adoption of thealigit
technology opportunities, the case for the decth@atural monopoly in transmission was even
more exaggerated. The expectation in the mid 19&GBsthat microwaves would imply much less
sunk cost than wires, i.e. the traditional twistedr of copper wires. In fact, cellular telephony
boomed, and offered the welcome opportunity of iitgltio users. However, it was soon realized
that the key issue here was the interconnectiomir@less and wired transmission, with the former
shifting to new systems of data compression, suclsymmetric digital subscriber lines, or of
transmission hardware, as optical fibre. To thegsse of many (including the US regulators), the
fixed line transmission under the new technologvas much more effective in carrying advanced
services, including data and images, so that therrat revolution happened through the wired
transmission, and only to a limited extent, untiltg recently, through the wireless. This evolution
re-establishes a core natural monopoly elementtenirtdustry. The third factor, the evolution of

2 According to Sterlacchini (2006) the drop in R&Btiween 2000 and 2005 was 57% for Deutsche Telek88n, for
Telefonica, 20% for BT, 12% for Telecom lItalia, VehiFrance Telecom increased its R&D expenditur@Tsp.
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advanced software to optimize signalling, combimeth the new role of networks, in a sense
reinforces the case for decreasing average costs.

These trends pose a number of difficult problemsetulators. While type of services increased,
and the distinction between the telecoms, the miediastry, and other activities becomes blurred,
there was a multiplication of networks. Providefsetectricity, water, gas, railways, highways,
cable television are all possible network investbrg to invest they need mutual access, and some
stability of revenues. Moreover, the local loog. ithe final connection of the fixed line with the
user, is still the crucial bottleneck, becausepbssibility to offer competing physical connections
to the end user is out of question. Thus liberéibra i.e. allowing the entry of a plurality of
players, is far from decreasing the role of requkgtbecause they should try and find solution to
complex two-ways access between networks. The -wédearising in this context are huge. The
entry in the local market can happen in differerstysy through facility-based entry, resale of
services, unbundling. Each of the solutions hadscasd benefits, and in some case promoting
competition, paradoxically, can be expensive, ansl mot clear its final impact on prices, because
in a sense competition can be rather artificiataose it is supported by heavy-handed regulation.
Establishing access pricing in this context givesregulators extremely wide power, they literally
can decide about long term profits and losses etiip companies, and in some cases one can
think that we are full circle, to a sort of imptigiate of return regulation, when network owners
have to show their ‘costs’, under a number of g@esaccounting definitions.

A rather premature announcement of the death afraamonopoly and of public regulatory
powers, sheds new light on the issue of ownersgits. While only minority views support re-
nationalization of the industry (a vague concepfaat), public ownership of some parts of the
networks is no more as out of question as it usedihe EU is neutral on this point, and asks for
‘separation’ of the network for operations, andeguiation that offers access to everybody. In fact,
France and Germany are reluctant to sell theirrobehares in the incumbents. BT has been forced
to establish a separate manager for the netwotk, avspecial equality of access board, and more
than 200 binding regulatory undertakings. In Itahe government has recently given the regulator
wide powers on the networks.

To sum up, instead of assuming that one reform misdibe right one, it seems sensible to learn
from experience and testing the welfare impacteédnms. Ideally we would like to have for each
country a set of counter-factual histories, wheeecmmpare the ‘with’-‘without’-‘with a different
one’ reform scenarios, and test the impact on mibdty, prices, and social welfare. This is a
daunting task. We suggest here a shortcut apprdsehexploit country variability in Europe and
test empirical models where features of the refaresamong the explanatory variables. In the next
section we briefly review some of the reforms ia ElJ countries we consider.

3. THE PROCESS OF LIBERALIZATION: AN OVERVIEW

The transformation of the regulation environmenivhiich European telecommunications industries
used to operate has been a complex process legdin Commission that has included several
different moves with complementarity between sespucific regulation and competition policy as
well as interaction between European institutioms member states.

We can identify a common liberalization path in Elg, with the Commission that strongly pushed
to promote competition while several countriesstesl and often delayed the implementation of
regulatory measures.

During the 1980s, a working group on telecommurocatwas created and later transformed in DG
XIII Information Society. In 1987 the Green Papastituted a legislative programme that included



full liberalization of the equipment sector and gnessive opening of services, in conjunction with
harmonized European measures in respect of netagméss, interoperability and interconnection.
In 1990 the market for private networks and ledsess was opened and few years later the same
happened for mobile communication.

Other Green Papers, first on satellite communioatim 1990 and then on mobile and personal
communications in 1994 extended the same regulgongiples in these two areas. In 1996 the
Full Competition Directive paved the way to theeliélization of fixed telephony from 1998.

Spain, Portugal, Greece and Luxemburg obtained layde implement the Full Competition
Directive and adopted new competition policy soraaryg later, while few countries anticipated the
Commission pressure and began to open telecomntiomicaarket during the 1990s.

UK is the most obvious example of a reform frontren but also Finland, Sweden and in part
Denmark adopted a similar approach. UK startedibtralization process ahead of all European
Countries. After the decision in 1980 to liberaliteetelecommunication sector, the UK government
proceeded cautiously, granting only to Mercury {drCable&Wireless group, privatized before
British Telecom) the right to compete first only mational calls and two years later also on
international basis, thus creating a close duogdalyparallel from 1983 onward cable TV operators
were granted the right to use their television mekwmo provide telecommunication services in
conjunction with BT or Mercury, and in 1985 twoditces to provide mobile services were granted
to Racal and to the incumbent BT (OECD 2002). Diegpie focus on a more appealing market and
the strong protection, Mercury’s market share gseawly and in 1995 it was just 10% of the total
revenues. In 1984 BT was privatized, floating oe tharket 51% of capital previously owned by
the state. It was also appointed the sector regylauthority, Oftel, to be later transformed in
Ofcom, with the broadening of the activities ttewsion.

The Duopoly policy was abolished in 1991 and sithes UK implemented an increasing number
of EU telecommunication directives. Thus, althouple UK’'s telecommunications policy was
initially developed independently of other Govermtseand institutions, it has later been adapted to
meet external obligations. However with few exocepsi UK has led rather than followed EU
liberalization measures. With its pioneering palitiK opened the telecommunication market 18
years before the majority of European countriestardactors gained a valuable experience both in
competing and in regulating.

Removing the legal barriers to market entry andaldisthing pro-competitive regulation at
European level was a crucial step. Moreover in fimase prior to 1998 policy and legal
coordination across countries with substantialfedent starting point in the liberalization proses
had been achieved (Cawley, 2003). The establishroerEU legislation and translation into
member state law was, however, only the beginnireglong process.

At European level the Commission was engaged ilovieup work on checking and enforcing
implementation both on the regulatory side andritrast decisions.

The 1999 Telecommunication Regulatory Review aitodaring all communication infrastructures
and services into a single framework and to improgeperation between the Commission and
national authorities. The result was a proposah afecision and five directives that were finally
adopted in 2003. Following the idea to move fronayeex-ante regulation to lighter ex-post
antitrust decisions, the three core topics werdhaization, access and interconnection. The
framework directive deals with aspects common toastas and the data protection directive
extended the coverage of data protection and gyirgeasures to internet.

The basis of the regulatory framework was instdwgea time when telecommunication was not the
mainstream of European policy (Cawley,2003). Howgetlee year 2000 saw the emergence of
European integration as a major item on the Eurmopeditical agenda and the growing competition
in telecommunication became part of a broader etimrsustain the diffusion of internet and
electronic commerce. The focus was shifted morecontent related issue such as security,
intellectual property and privacy.



With the liberalization of fixed telephony many newners entered the voice market but in each
country only a handful of operators gained a sigaift position and the incumbents loose only very
slowly market shares.

Telecommunications are complex systems where diffeelements interact each other and on the
whole exhibit significant network economies. Therefthere is not a single act or passage that
opens the market, but a set of measures and anaons policy carried out both by governments
and national authorities that enable new operatoo$fer competitive services.

The organisation, span of control and independé&oce the political power of national authorities
are a major factor in implementing competitionrdgent years the area of interconnection and local
loop unbundling have gained importance. And finétlg lowering of switching cost, as in number
portability, can improve the competitive outcome.

Table 1: Formal entry and market position

Number of mobilgOperators Incumbent Incumbent
operator (1999) |offering long | market sharg market share
distance calls (1999) (2006)
(1999) % %
Austria 4 20 99 68
Belgium 3 10 NA
Denmark 4 11 97
Finland NA NA 93
France 3 31 98 98
Germay 4 47 65 57
Greece 3 NA 100 73
Ireland 2 6 99 63
Italy 4 12 95 71
Luxemburg 2 6 100 NA
Netherland 5 24 90 75
Portugal 3 NA 100 79
Spain 3 10 93 75
Sweeden 4 22 70
United Kingdom 4 26 72

elaboration on: European Electronic Communicatiegi®ation and Market Report

Number portability enables subscriber to retainrthember when they move from one operator to
another. Fixed number portability has continuedptay an important role in encouraging
competition. In October 2006, 31 million mobile sabbers and 15 million fixed subscribers
ported their number since the introduction of gassibility.

Unbundling the local loop refers to a series olutatpry measures aimed at providing access to the
incumbent’s local network, the less duplicable pédrtelecommunication infrastructure. A trade off
can emerge. On one side the availability of logainection at a controlled price enables new
competitors to offer telecommunication service ipafarly broadband access with DSL
technology; on the other side, unbundling couldieimental to competition by retarding the roll
out of competing infrastructure inefficiently (Bees and Bourreau 2005)



In Europe it may appear that local loop unbundhiag failed to give a strong push to competition
in market for fixed voice telephony. Competitiam fixed voice is still mainly based on carrier
selection (that requires less investment) probbbbause the profitability in this area is too low.
Unbundling however has a large potential as a séamffer broadband access to end users for
entrants without local networks. Moreover as neshim®logy like VolP gains ground the intensity
of competition in voice telephony can be expecteih¢rease (de Bijl and Peiz, 2005).

How far as the European consumer benefited frometlehanges in the regulatory and market
environment?

Table 2: Thelimited weight of unbundling

PSTN local lines| Total supply| Unbundling
(millions) of unbundled, penetration
lines %
Austria 2.99 117 3.9
Belgium 4.5 93 2.1
Denmark 2.11 136 6.4
Finland 2.73 158 5.8
France 33.83 1584 4.7
Germany 37.5 1628 4.3
Greece 5.6 22 0.4
Ireland 1.59 12 0.8
Italy 26.6 1447 5.4
Luxemburg 0.24 2 0.9
Netherlands 7.8 321 4.2
Portugal 3.99 37 0.9
Spain 16.88 538 3.2
Sweden 5.5 102 1.8
United Kingdom 29.6 238 0.8

European Commission 10th Report, 2004

4. DATA AND DESCRIPTIVE STATISTICS

As already mentioned above, the empirical analysisists in two distinct parts. In the first one we
model prices and productivity of the telecommunaratsector in order to verify the impact of
liberalization process. The investigation concdires 15 EU Countries for the period 1975-2005,
although, due to missing values, the effective darapproximately reduces to the last 15 years.
Almost all the information concerning the teleconmaation sector comes from the ITU World
Telecommunication Indicators (2006) dataset. Thtaldese contains time series data, mainly
collected from an annual questionnaire sent outhieyTelecommunication Development Bureau
(BDT) of ITU, for the years 1960, 1965, 1970 andually from 1975-2005 for around 100 sets of
telecommunication/ICT statistics covering telephoeévork size and dimension, mobile services,
quality of service, traffic, staff, tariffs, revemand investment.



The indicator we use to describe the dynamics igkpris the price of a 3-minute fixed telephone
local call (peak rate). We recognize that the ahatlocal call prices is rather questionable iat th
the great part of variability in prices is shownnational and international prices. Our choice,
however, is based on the fact that, to our knowdedg comparable long time series for national
and international call prices are available for tin@st part of the EU15 Countries. Short time series
for all prices are however available from the Etabdataset, and have been used in the consumers’
satisfaction analysis. In Table 3, we report loceltional and international call prices for 1997,
2001 and 2005, for all EU15 Countries.

Table 3 about here

Figure 1: Trends of regulatory indices across saftd&5 (source: OECD)
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The policy indicators come from REGREF, an OECDulapry database (Conway and Nicoletti,
2006) which collects some indicators of privatiaati disintegration, liberalization of several
services of general interest across some OECD gesntocussing on the telecommunication
market, we use the variahpeiblic ownershipwhich measures the degree of public ownership and
is coded from O (private ownership) to 6 (publicn@nship), the variablmarket structurewhich is

an indicator of the market share of new entrantsiarcoded from O to 6 (6 being the smallest
market share and O being the largest), and theablarentry regulation which is a weighted
average of legal conditions of entry in a market encoded from O (free entry) to 6 (franchised to
one firm). Although in some cases these variabidg ke discrete variables, they are allowed to
take any value in the 0-6 range and at presertrtieeseries starts in 1975 and ends in 2003.

In Figure 1 we report, for some EU countries, tlypainics of the three indicators we use for
investigating the impact of deregulation policiestbe telecommunication market. From the figure,
it is clear that the trend has been, since thenégy of the 1990s, towards a marked reduction of
public ownership, a less integrated industry stmecaind a less regulated access to the market.

The second part of the empirical analysis, instead¢centrates on the relations between consumers
subjective satisfaction, prices of the telecommatnn services and market liberalization.
Consumers’ subjective satisfaction is measuredha Eurobarometer data set, which collects
information about approximately 1,000 people inhreBaropean countries in 2000, 2002 and 2004
(for a thorough analysis of the Eurobarometer @dsasoncerning satisfaction with some services
of general interests, see Fiorio et. al., 2007)thRes sample reduces to three years, we are able to
include in the information set more detailed measuor prices, such as prices for local calls, for
national calls and for international calls, togetiveh connection charge and monthly subscription.
Such information concerning the price of differeatls come from the already mentioned Eurostat
dataset, and are available for the period 1998-2005

5. EXPLAINING TELECOMMUNICATION PRODUCTIVITY AND PRCE DYNAMICS

The empirical analysis consists in the specificatand estimation of equations for prices,
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subscriptions, connection charges, and productiigch of these equations includes, among the
explanatory variables, aggregate or detailed measafrthe level of market opening of the sector.
The econometric model consists of four equatioashef which explains the dynamics of average
prices of fixed telephone calls, monthly telephsnbscriptions, telephone connection charges and
productivity. The analysis has been performed bpguslynamic panel data models, where the
dynamics mainly concerns lagged dependent variablesder to explain the strong persistence
involving both productivity and prices measures.

Let p, be a measure of telecommunication prices (or pdty) for countryi at timet, R, the

vector of regulatory variables for countryat timet, which includes entry regulation, public
ownership and market structure, a&d matrix of control variables, we estimate the alod

Pi=c+Rdf+ X'y + eit (1)

wherec, £, andy are parameters to be estimated andhe error term. As the models do include
lagged dependent variables, in order to avoid stersty problems, we use the Arellano-Bond
estimation procedure. Moreover, as some explanat@iables can not be considered as
exogenous, they need to be instrumented in thenastin procedure. As an example, consider the
case of the price equation. One of the explanatariable for the price dynamics is the investment
in the telecommunication sectoEspecially for the period preceding the denatfization policies,
both prices and investments were fixed by the sameopolistic enterprise, making clear the
necessity to treat the explanation variable as geous.

Prices, monthly subscriptions and connection charge

We estimate distinct equations for the three coreptsof price for the final consumers. Our
choice is based on the fact that, in many casesyigent decreasing in the price of the service, is
followed by a more masked raise of other items. [@gnthly subscription and connection charge).
All the equations, however, have the same structure

In the first part of the analysis, we include agragate indicator of regulatory conditions while th
subsequent step is to investigate which, among siadfe indicators, mainly contribute to explain
the dynamics of productivity, prices and the otbests of the telephone bill. We thus repeat the
econometric analysis by substituting the aggregattor indicator with the indicator for the entry
regulation, for the amount of the public ownerslaipd for the market structure, as described above.
In Table 4 we report the estimates for differenécsfication of the price equation. As already
mentioned, the dependent variable is the price ®hanute fixed telephone local call (peak rate).
The set of explanatory variables, other than th6&REF measures of the regulatory reforms, also
includes control variables such as costs, techimdbgrogress and macroeconomic indicators.

Table 4 about here

In the first two equations we simply include an @&ggte indicator of the market opening. Both
coefficients are positive but when controlling father variables, the relation between prices and

% On the relationship between regulation and investrsee Alesina et al. (2005).
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market deregulation becomes significant. In paldicithe relation between prices and productivity
seems to be strong and extremely robust. Highetustévity contributes at reducing priée§he
variabledensity which is the number of inhabitants per sq. knm Easonably be considered as a
proxy for the costs of building and manage thedikgephone network. This variable enters with a
negative sign and is significantly different fromra.

The other three equations, instead, investigateffeets of each single market condition indicators
on prices. The results are quite clear. Once cbetrdor costs, productivity and other effects, it
becomes evident that the effects of liberalizatearter only through the market structure. All
coefficients are positive but only the one refertedhe market structure is significantly different
from zero. Instead, the change of the ownershim fpablic to private and the entry conditions do
not matter at reducing prices. These results ateeraely robust and do not change for all the
different specifications.

Table 5 about here

In Table 5 we report the estimation results fofeddnt specifications of the telephone connection
charge equation. The specifications are very simdahose for prices. The aggregate indicator of
the market opening is never significant while, wireeluding the single REGREF indicators, only

the market structure, although with a very smalgnitude, seems to play a positive role. The
technological progress, as expected, enters witkgative sign, while, the number of telephone
lines variable enters significantly and with a pe@si sign. An interesting result concerns the
negative and significant relationship between cotioe charge and local call prices. The third set
of equations are related to the residential montalgphone subscriptions. All the estimates are
presented in Table 6.

Table 6 about here

The aggregate indicator of the market opening Meneignificant, even when controlling for
productivity, costs and other effects, but diffeaherfrom the previous case, neither the single
indicators, significantly enter the relation. Thezdl call prices, although weakly, are negatively
related to the monthly subscription charge.

Productivity

In this part of the analysis, we specify and estiamtéhe impact of privatization and market
liberalization on the productivity performancegioé telecommunication sector.

In Table 7 we report the estimated coefficientdoair different specifications for the productivity
equation. What is extremely clear from the resufighat none of the market opening indicators
significantly contributes at explaining the depemderiable. In other words, both privatization and
market liberalization do not have any impact on theductivity performances of the
telecommunication sector. One possible explanaigothat the privatization and liberalization
process mainly act in lowering the markup, leavinghanged the productivity levels.

Table 7 about here

* As we intend to model the effects of market delaipn on productivity, we consider this variabkeendogenous and
have been instrumented in the estimation procedure.
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6. CONSUMERS’ SATISFACTION WITH TELECOM PRICES

In the previous section we analyzed whether anctibge measure of an important element of
consumers’ welfare, such as the market price thay for telecommunication, is strongly
influenced by regulatory variables and what is $ign of this relationship. In this section we
deepen the analysis by investigating whether stibgecmeasures of satisfaction with
telecommunication prices and quality are influenlbgdnarket reforms and prices.

As satisfaction to different SGI is coded with owi variables, analogously to Eurobarometer
(2004), we dichotomize consumers’ satisfaction, areswers to questions about prices and quality
of SGI are classified into “satisfied” and “not iséied”. In particular, the consumer price
satisfaction variabl&is recorded equal to 1 if the respondent stataistkie price he pays for fixed
telephone services is fair, and is recorded equdl otherwise. The consumer quality satisfaction
variable is recorded equal to 1 if the respondé¢ates that the quality of the fixed telephone
services used is very good, and is equal to Geifatiswer is fairly good, fairly bad or very bad.

The analysis has been conduced by using a prolaehaod the form

Pr(S=1[x)=PrS> 0k F Pree—xp % ¥ 2P X FP xp F pX (2)

where S’ is the unknown exact level of individual satisfast x is a matrix of regressors,is the
vector of related coefficient® is a symmetric and continuously distributed vdeabdependent of

x and @ is the standard normal cumulative density functibhe matrix x includes individual
characteristics (i.e. sex, occupation) accountargrfdividual observed heterogeneity, time-varying
country macroeconomic variables (i.e. GDP level eatd of growth) accounting for time-varying
heterogeneity, a time fixed-effects to capture amg trend and some time-invariant country-fixed
effects to capture any country-specific effects.

The partial effect ofx; on p(x) depends ornx through the standard normal density function,

@(xB) , asop(x)/ 9%, = AxB) B, . The average partial effect (APE) for a continueasable x; is:
_ IS
APE, =3 Eéqa(x B) 3)

where ndenotes the number of observations, afl the value of the linear combination of
parameters and variables for thi observation. The APE for a dummy variable is:

APE, ==Y [0(XB|X, =1)-P(Xp [¥, = O]

which avoids the problem of setting the dummy Jdado means.

All estimates to follow present results in termsA®fE. As controlsx, we used a set of individual
characteristics (including sex, age, marital staage when finished education, occupation, politica
views, contribution to household income, and hoakkhncome, respondent’s cooperation as

® Some readers might be puzzled by the fact thaheleade among the non-satisfied those who decldradquality of
SGl is fairly good, however this is due simply mariease variability. In fact, only about 5% of com®rs across
services rate quality of SGI as fairly or very bad.
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assessed by interviewer), of country fixed-effectggar dummies, some country-level
macroeconomic variables (population density, GDP gapita, GDP growth rate, employment
growth rate, Gini index) and some regulatory intbes: of entry regulation, public ownership, and
market structure and vertical integration.

As mentioned above, we include also telecommuminatinarket prices among independent
variables of model (2) to verify whether subjectisatisfaction depends on actual prices and
whether the relationship between subjective sati®ia and regulatory variables is at all driven by
the relationship between regulatory variables aadkat prices.

In Table 8 marginal effects for price (columns Ald) and quality (columns C and D) satisfaction
are reported. In columns (A) and (C) no marketgrgcincluded while in columns (B) and (D) both
first differences and levels of prices are inclided

Concerning the consumers’ satisfaction about prittesregulation variables appear to be important
in explaining the probability of being satisfiedtwithe price of telecommunication service. When
prices are not included, the entry variable isstiaally significant with a positive coefficienthile,
including the price variables, market structure godlic ownership become significant but with
opposite sign. The percentage of the public owmerghnegatively related to the probability of
being satisfied while for the market structure aador, when significant, is exactly the opposite.
The smaller is the market share of new entrangshifher is the probability of being satisfied abou
the price.

The effect of price indicators in the explanatidrconsumers’ satisfaction is as expected for local,
national and international calls prices but onlg fivst and second are significant. The monthly
subscription variable enter positively but not gigantly.

Finally, as 2000 is the base year, there is noifgggnt evidence towards a significant increase of
consumers’ satisfaction.

Table 8 about here

The same model structure has been used for ine#istigthe satisfaction about the quality of the
service. As already mentioned, all results are mtedoin columns (C) and (D) of Table 8.
Differently from the previous case, the regulati@riables seem to be irrelevant in explaining the
consumers’ satisfaction.

The impact of the price variables is concentratedhe monthly subscription, which is the only one
to enter significantly. In particular, monthly sebgtion enter with a positive sign, which might be
explained by the fact that consumers interpreteases in prices to accompany better quality of the
service. The trend over the three years considesieolvs a slight decrease in the satisfaction,
although not statistically significant.

In Table 9 we report all the results of the estioraprocedures, including thus the coefficients for
the individual effects and the macroeconomic cdstro

® As the correlation between monthly subscriptiod eannection charge is 0.97, we decided to onstltiter variable
in order to avoid collinearity problems.
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7. CONCLUDING REMARKS

We have tested the role played by the OECD regylatalicators in explaining consumers prices

and satisfaction in the EU 15. Our findings carsbemarized as follows:

- the main drivers of pushing downwards prices oélaalls for fixed telephony are productivity,
lines density, and market shares of new entrarid$? Ghange tends to increase prices, through a
demand effect. Ownership and entry regulation dgtay a statistically significant role.

- Connections charges are also decreased by teclcadl@gogress, and marginally by market
shares of new entrants, while the number of ma@pk®ne lines, perhaps surprisingly, increase
them. There exists also a negative relation betvpgimes and connection charges. Ownership
and entry regulation are again not significant.

- Regulatory variables and ownership do not influesgbscription rates, that respond only to
productivity, with the expected negative sign.

- Productivity, in turn, is not influenced by any thie three OECD regulatory indicators, and it
seems influenced only by its past trend, pointsmtethnological factors.

- When we consider subjective data from Eurobarom#terconsumers’ satisfaction about prices
is negatively influenced, as expected, by objectivielence about prices. When prices are not
included, the market entry variable is statisticalignificant with a positive coefficient.
Including the prices in the models, the share dilipuownership is negatively related to the
probability of being satisfied, while the largertie market share of new entrants, the higher is
the probability of being satisfied about the pri€ountry fixed effects dominate the other
factors as explanatory variables, with consumerfialy, Belgium, Portugal, Greece and the
Netherlands less satisfied than in the UK (our bemark).

- Regulatory variables play no role in explainingsfattion with quality, and higher prices seem
to increase satisfaction (perhaps in recognitiobeatfer service?).

While our empirical analysis is severely constrdibg data limitations, it is new and it has a much
wider scope than any other previous empirical wairEU level. It suggests that ownership change,
from public to private, plays no role in explainipgices of local calls, connection charges and
subscription rates, productivity, and perceivedligpdt has a positive impact (negative sign i th
estimated coefficient) on consumers’ perceptiontled price they pay, but this seems to be
contradicted by the objective evidence on priceusThone key item of the standard reform
paradigm, privatization, is far from being suppdrby empirical analysis.

The market share of entrants seems to play a nmsigiye role, as one would expect in a more
competitive environment, but the result is not vetmong. The indicator for entry regulation has
very limited explanatory power. Overall, it seerhatttechnology and demand factors, combined
with unidentified country features, have much mexplanatory power than other variables.

We do not interpret our results as an outrightateya of the standard reform paradigm. Perhaps the
dynamics of international and long distance caltsyroffer a picture more consistent with it, but
long term comparable series are not available t¢*aghaps the OECD regulatory indicators fail to
capture the subtle details of the reforms, but k@ket Opening Milestones data used by
Copenhagen Economics (2005) in an important stuwgneissioned and frequently cited by the
European Commission do not seem to add much tOHEED indicators. Future research should try
to expand the empirical analysis by type of sesjidechnology, demand variables, and better
regulatory variables.

Having said this, we must conclude that up to nowauld be less than prudent to state that in the
EU 15 the reform experiment is supported by cleadesnce. It is probably too early to discern
policy implications from our findings, but we wousdiggest two of them for future investigation.
First, the role of privatization per se has propdixen exaggerated. There is some evidence that
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market shares of new entrants is welfare improving,the positive impact of competition does not
seem to be affected by public ownership: this figdshould be considered in the recent debates
about who should own the main telecom networksuhownership separation of the network be
implemented, public ownership is an option to beorsidered. Moreover, if the network is not
going to be separated from the incumbent, a pwitdike into the incumbent is an alternative option
to be considered as well.

Second, technological factors are key drivers,and in the R&D budget of privatized telecoms is
bad news. It seems that there is still wide scapahfe EU governments to think about their active
role in the design of a telecommunication policheTEuropean Commission should pay more
attention to the strategic objectives, includingtpction of consumers from market power, and less
to the details of the reform. Country institutiorclaracteristics do matter, and a unique reform
approach is not warranted.
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APPENDIX A: TABLES

Table 3: Price indicators for international, natiband local 10 minutes calls for the three years
1997, 2001 and 2005. All prices are in Euro (SO@ELD).

Countries 1997 2001 2005
International calls to USA (10 minutes) 0.389583 0.188889 0.101389
Austria Local calls (10 minutes) 0.034028 0.047917 0.034028
National calls (10 minutes) 0.185417 0.053472 0.040972
International calls to USA (10 minutes) 0.326389 0.1 0.109722
Belgium Local calls (10 minutes) 0.03125 0.0375 0.0375
National calls (10 minutes) 0.100694 0.0375 0.039583
International calls to USA (10 minutes) 0.3 0.133333 0.109722
Denmark Local calls (10 minutes) 0.03125 0.028472 0.025694
National calls (10 minutes) 0.068056 0.028472 0.025694
International calls to USA (10 minutes) 0.354861 0.222222 0.229167
Finland Local calls (10 minutes) 0.014583 0.015972 0.016667
National calls (10 minutes) 0.058333 0.061111 0.065278
International calls to USA (10 minutes) 0.304167 0.150694 0.102083
France Local calls (10 minutes) 0.03125 0.027083 0.022917
National calls (10 minutes) 0.09375 0.067361 0.057639
International calls to USA (10 minutes) 0.320139 0.057639 0.057639
Germany Local calls (10 minutes) 0.029861 0.029861 0.027083
(including ex-GDR from 1991) National calls (10 minutes) 0.144444 0.057639 0.034028
International calls to USA (10 minutes) 0.314583 0.146528 0.147917
Greece Local calls (10 minutes) 0.011111 0.025 0.021528
National calls (10 minutes) 0.176389 0.068056 0.051389
International calls to USA (10 minutes) 0.209028 0.104861 0.104861
Ireland Local calls (10 minutes) 0.040278 0.035417 0.034028
National calls (10 minutes) 0.136806 0.065278 0.056944
International calls to USA (10 minutes) 0.309722 0.138194 0.091667
ltaly Local calls (10 minutes) 0.015972 0.017361 0.015278
National calls (10 minutes) 0.106944 0.072222 0.052083
International calls to USA (10 minutes) 0.317361 0.072222 0.067361
LUXembOUrg Local calls (10 minutes) 0.025694 0.021528 0.021528
(Grand-Duché) National calls (10 minutes) . . .
International calls to USA (10 minutes) 0.366667 0.054167 0.059028
Netherlands Local calls (10 minutes) 0.023611 0.022222 0.022917
National calls (10 minutes) 0.065972 0.033333 0.034028
International calls to USA (10 minutes) 0.350694 0.145139 0.132639
POrtUgal Local calls (10 minutes) 0.01875 0.020833 0.025694
National calls (10 minutes) 0.140972 0.050694 0.045139
International calls to USA (10 minutes) 0.261806 0.184028 0.078472
Spain Local calls (10 minutes) 0.013889 0.019444 0.019444
National calls (10 minutes) 0.140972 0.083333 0.058333
International calls to USA (10 minutes) 0.226389 0.048611 0.045833
Sweden Local calls (10 minutes) 0.019444 0.020139 0.020139
National calls (10 minutes) 0.056944 0.020139 0.020139
International calls to USA (10 minutes) 0.159722 0.159722 0.088889
United Kingdom Local calls (10 minutes) 0.045139 0.040278 0.030556
National calls (10 minutes) 0.073611 0.053472 0.030556
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Table 4: Price equation estimates

Dep.Var.: D.fixed local price (log) P1 Pla P2 P2a P2b
D.telecom liberalization indicator 0.087 0.081***
0.162 0.000
D.entry regulation 0.017 0.013 0.012
0.69 0.081 0.104
D.public ownership 0.046 0.006 0.004
0.378 0.498 0.713
D.market structure 0.032 0.133**  (0.124***
0.708 0.000 0.000
LD.fixed local price (log) 0.835*** 0.042** 0.833**  0.044* 0.039*
0.000 0.009 0.000 0.006 0.019
L2D.fixed local price (log) 0.031 0.031* 0.034 0Q9 0.025
0.684 0.012 0.663 0.124 0.054
D.productivity (log) -0.967*** -0.988***  -0.979***
0.000 0.000 0.000
D.telecom inv st line (log) -0.028 -0.004 @0
0.311 0.898 0.782
D.mob subscribers st line (log) 0.036*** 0.035%**
0.000 0.000
D.isdn channels st lines (log) 0.004* 0.000 0.002
0.016 0.879 0.315
D.tel lines st pop (log) 0.410* 0.286
0.011 0.095
D.density (log) -5.798*** -7.330***  -6.154***
0.000 0.000 0.000
D.pc_gdp 0.816*** 1.190***  0.668***
0.000 0.000 0.000
Constant 0.044 0.002 0.045 0.033**  2Btr
0.086 0.835 0.09 0.000 0.006
N 173 155 173 156 155

* p<0.05, ** p<0.01, ** p<0.001

st lineandst popstay for standardized by main telephone linestgnpopulation, respectively
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Table 5: Telephone connection charge equation atsn

DepVar: D.tel connection charge (log) C1 Cla c2 C2a C2b
D.telecom liberalization indicator 0.005 0.011
0.738 0.499
D.entry regulation -0.011 -0.007 -0.008
0.275 0.473 0.413
D.public ownership 0.007 0.004 .0
0.619 0.760 0.771
D.market structure 0.033 0.040* 0.044*
0.107 0.030 0.034
LD.tel connection charge (log) 1.165** (0.907**  1.146***  0.896*** (0.889***
0.000 0.000 0.000 0.000 0.000
L2D.tel connection charge (log) -0.254** -0.127 -0.249** -0.115 -0.108
0.001 0.115 0.001 0.156 0.181
D.fixed local price (log) -0.046*** -0.051**  -0.045***
0.001 0.000 0.001
D.telecom inv st line (log) -0.037 -0.025 o4
0.393 0.560 0.581
D.mob subscribers st line (log) -0.006 0[5}
0.567 0.468
D.isdn channels st lines (log) -0.003 -0.004 -0.004
0.139 0.075 0.081
D.tel lines st pop (log) 0.644** 0.560* 0.639**
0.005 0.017 0.009
D.density (log) 0.583 0.427 0.465
0.479 0.606 0.575
D.pc_gdp -0.175 -0.227 -0.237
0.368 0.233 0.230
Constant -0.005 -0.001 -0.003 0.004 0.007
0.589 0.926 0.64 0.760 0.562
N 185 167 185 168 167

* p<0.05, ** p<0.01, ** p<0.001.

st lineandst popstay for standardized by main telephone linestgngopulation, respectively.
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Table 6: Telephone subscription equation estimates

DepVar: D. tel subscription (log) S1 Sla S2 S2a S2b
D.telecom liberalization indicator -0.001 0.002
0.839 0.836
D.entry regulation 0.001 0.003 0.005
0.749 0.495 0.325
D.public ownership -0.005 -0.003 -0.005
0.452 0.636 0.485
D.market structure 0.000 -0.005 -0.005
0.970 0.630 0.610
LD.tel subscription (log) 0.809*** 0.698*** (0.801*** 0.757*** (0.690***
0.000 0.000 0.000 0.000 0.000
L2D.tel subscription (log) 0.031 0.117 0.036 0.064 0.119
0.602 0.127 0.549 0.340 0.119
D.fixed local price (log) -0.010 -0.013* -0.009
0.125 0.039 0.163
D.telecom inv st line (log) -0.001 -0.004 005
0.970 0.863 0.803
D.mob subscribers st line (log) 0.008 0.00
0.143 0.097
D.isdn channels st lines (log) -0.001 -0.001 -0.001
0.611 0.576 0.601
D.tel lines st pop (log) -0.003 0.040 -0.028
0.980 0.738 0.823
D.density (log) 0.812 0.800 0.885
0.129 0.150 0.101
D.pc_gdp -0.040 -0.007 -0.024
0.711 0.951 0.827
Constant 0.007* 0.005 0.007* 0.004 03.0
0.035 0.373 0.045 0.513 0.607
N 177 155 177 156 155

* p<0.05, ** p<0.01, *** p<0.001.

st lineandst popstay for standardized by main telephone linestgnplopulation, respectively.
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Table 7: Productivity equation estimates

DepVar: D. fixed productivity average L1 Lla L2 L2a
(log)
D.telecom liberalization indicator -0.041 -0.035
0.52 0.622
D.entry regulation -0.001 0.001
0.979 0.99
D.public ownership -0.044 -0.038
0.429 0.531
D.market structure -0.002 -0.003
0.981 0.973
LD.productivity (log) 0.833** (0.841*** (0.832*** (.838***
0 0 0 0
L2D.productivity (log) 0.012 0.011 0.014 0.015
0.886 0.899 0.86 0.86
D.telecom inv st line (log) -0.117 -0.118
0.49 0.493
D.isdn channels st lines (log) 0.01 0.009
0.339 0.406
D.tel lines st pop (log) -0.547 -0.619
0.466 0.436
D.density (log) -1.104 -0.839
0.809 0.859
Constant -0.033 -0.024 -0.035 -0.022
0.203 0.612 0.188 0.663
N 161 153 161 153

* p<0.05, ** p<0.01, ** p<0.001.

st lineandst popstay for standardized by main telephone linestgngopulation, respectively.
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Table 8: Price and Quality satisfaction: main eation results from the probit model.

Marginal effects: Price

Marginal effects: Quality

A B C D
Regulation variables
Public ownership -0.007 -0.040**| -0.003 0.003
Market structure 0.017 0.100%*** 0.002 0.002
Entry regulation 0.027*** 0.016 -0.007 -0.006
Price variables
Iparice local -0.419%** -0.117
Iprice national -0.351*** -0.007
Iprice international -0.128 -0.021
Itel subscription 0.131 0.197**
Dlprice local 0.079 0.154***
Dlprice national 0.000 -0.034
Dlprice international 0.000 0.008
Dltel subscription 0.000 -0.187**
Individual characteristics Yes Yes Yes Yes
Macroeconomic controls Yes Yes Yes Yes
Year dummies
year=2002 -0.026 0.002 -0.016 0.016
year=2004 0.191**+* 0.020 -0.016 -0.059
Country fixed effects
Austria -0.304 0.403** | 0.087 0.057***
Belgium -0.375** -0.597*** | -0.715*** -0.965***
Denmark -0.261 0.405*** 0.082 0.049
Finland -0.308 0.401** 0.081 0.065***
France -0.364 0.289 0.209*** 0.087
Germany -0.219*** -0.164 0.003 -0.143
Greece -0.494** 0.392** | 0.094 -0.918***
Ireland -0.263 0.401** 0.078 0.062***
Italy -0.570*** -0.636** 0.084 -0.998***
Luxemburg
Netherlands -0.380 -0.590*** | -0.888*** -0.978***
Portugal -0.482** 0.388** | 0.087 -0.948%**
Spain -0.490** 0.371** | 0.155* -0.725
Sweden -0.269 0.409*** | 0.093 0.071*+*
Constant 2.087 -10.943**| -4.052 -21.855**
Observations 38479 35831 38847 36180
Pseudo-R2 0.081 0.078 0.051 0.044
Log-Likelihood -23054720 -21358410 -8027321 -801%79

Robust p values in brackets - * significant at 10%significant at 5%; *** significant at 1%
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Table 9: Price and Quality satisfaction: completgneation results from the probit model.

Marginal effects: Price

Marginal effects: Quality

A B C D
Regulation variables
Public ownership -0.007 -0.040*** -0.003 0.003
[0.454] [0.000] [0.660] [0.632]
Market structure 0.017 0.100*** 0.002 0.002
[0.191] [0.000] [0.805] [0.886]
Entry regulation 0.027*** 0.016 -0.007 -0.006
[0.000] [0.122] [0.109] [0.309]
Price variables
Iprice local -0.419*** -0.117
[0.000] [0.125]
Iprice national -0.351*** -0.007
[0.000] [0.826]
Iprice international -0.128 -0.021
[0.158] [0.717]
Itel subscription 0.131 0.197**
[0.103] [0.007]
Dlprice local 0.079 0.154***
[0.247] [0.000]
Dlprice national 0.000 -0.034
[0.999] [0.198]
Dlprice international 0.000 0.008
[0.993] [0.619]
Dltel subscription 0.000 -0.187**
[1.000] [0.016]
Year dummies
year=2002 -0.026 0.002 -0.016 0.016
[0.369] [0.961] [0.414] [0.454]
year=2004 0.191**+* 0.020 -0.016 -0.059
[0.000] [0.753] [0.313] [0.256]
Country fixed effects
Austria -0.304 0.403*** 0.087 0.057***
[0.411] [0.000] [0.395] [0.001]
Belgium -0.375** -0.597*** -0.715%** -0.965***
[0.044] [0.000] [0.006] [0.000]
Denmark -0.261 0.405**+* 0.082 0.049
[0.419] [0.004] [0.284] [0.294]
Finland -0.308 0.401** 0.081 0.065***
[0.579] [0.019] [0.424] [0.000]
France -0.364 0,288888880.209*** 0,0875
[0.173] [0.134] [0.000] [0.176]
Germany -0.219*** -0.164 0.003 -0.143
[0.000] [0.218] [0.938] [0.312]
Greece -0.494** 0.392*** 0.094 -0.918***
[0.037] [0.002] [0.507] [0.000]
Ireland -0.263 0.401** 0.078 0.062***
[0.573] [0.014] [0.429] [0.000]
Italy -0.570*** -0.636** 0.084 -0.998***
[0.000] [0.041] [0.144] [0.000]
Luxemburg
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Netherlands -0.380 -0.590%** -0.888*** -0.978***
[0.378] [0.000] [0.000] [0.000]
Portugal -0.482** 0.388*** 0.087 -0.948%**
[0.016] [0.000] [0.416] [0.000]
Spain -0.490** 0.371** 0.155** -0.725
[0.013] [0.004] [0.011] [0.375]
Sweden -0.269 0.409*** 0.093 0.071*+*
[0.630] [0.003] [0.323] [0.000]
Individual characteristics
sex=2 -0.014* -0.011 0.007 0.003
[0.057] [0.138] [0.179] [0.368]
age -0.007*** -0.007*** -0.000 -0.000
[0.000] [0.000] [0.698] [0.662]
age squared 0.000*** 0.000*** 0.000 0.000
[0.000] [0.000] [0.304] [0.201]
Civst=2 0.004 0.003 -0.012 -0.011*
[0.689] [0.788] [0.160] [0.058]
Civst=3 -0.045%** -0.045%** -0.019* -0.016***
[0.000] [0.000] [0.082] [0.006]
age when finished education 0.009*** 0.008*** 0.000 -0.000
[0.000] [0.000] [0.996] [0.694]
(age when finished education)
squared -0.000%*** -0.000*** -0.000 0.000
[0.000] [0.000] [0.817] [0.628]
occup8=2 -0.019 -0.020 0.001 -0.003
[0.229] [0.214] [0.859] [0.734]
occup8=3 -0.015 -0.008 0.008 0.010
[0.301] [0.610] [0.356] [0.152]
occup8=4 -0.021 -0.016 0.009 0.008
[0.138] [0.270] [0.264] [0.186]
occup8=5 -0.010 -0.009 0.004 0.003
[0.518] [0.599] [0.635] [0.689]
occup8=6 -0.069*** -0.067*** -0.012 -0.011
[0.000] [0.001] [0.305] [0.244]
occup8=7 -0.030* -0.031* 0.002 -0.004
[0.066] [0.066] [0.851] [0.662]
occup8=8 0.129*** 0.122%** 0.020 0.014
[0.000] [0.000] [0.241] [0.276]
PoliticsLR=2 0.021** 0.024*** 0.011 0.011***
[0.014] [0.009] [0.134] [0.008]
PoliticsLR=3 -0.002 0.002 0.010 0.011**
[0.875] [0.877] [0.181] [0.019]
PoliticsLR=4 -0.013 -0.010 -0.002 0.000
[0.277] [0.359] [0.683] [0.985]
RespCoop2=2 -0.025** -0.023* 0.006 0.002
[0.028] [0.061] [0.404] [0.673]
Macroeconomic controls
PopDens 0.000 0.020*** 0.004 0.005*
[0.939] [0.000] [0.293] [0.072]
RealGDPgrothRate -0.013 -0.006 0.001 0.012*
[0.120] [0.664] [0.905] [0.080]
InfIRate 0.029*** 0.078*** 0.006 0.008
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[0.001] [0.000] [0.300] [0.144]
Icpi 0.005 -0.006 -0.015 -0.008
[0.597] [0.556] [0.255] [0.333]
GDP_PER_CAPITA -0.001 0.011** 0.000 0.003
[0.551] [0.004] [0.964] [0.189]
EmplGrowthTotalm1 0.012%** -0.051*** 0.001 -0.014**
[0.007] [0.000] [0.821] [0.027]
GINI -0.012** -0.007 -0.003 0.006*
[0.033] [0.309] [0.308] [0.069]
Constant 2.087 -10.943** -4.052 -21.855***
[0.321] [0.012] [0.267] [0.002]
Observations 38479 35831 38847 36180
Pseudo-R2 0.081 0.078 0.051 0.044
Log-Likelihood -23054720 -21358410| -9273422 -801%79

Robust p values in brackets - * significant at 10%significant at 5%; *** significant at 1%
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