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Preface

As second pillar of the ECORYS Research Project thig/ssualbbout competitiveness of
the financial sector in the EU and the Harmonic Mass Intle&. first stage of the
Research Project involved writing an article on impactsssents. After a list with all
existing impact assessment methods was made a few metboglshosen to elaborate
on further in the article. The end result of this staghesarticle ‘Structured Overview
Impact Assessment Methodologies’ (ECORYS (2008)).

In the second phase a study was performed for each pillivg, each with its own
subject or impact assessment. For the second pillawvésighe HMI. The first pillar is
about CGE modelling, the third pillar about gravity modellihg, fiourth and the fifth are
the social and environmental pillars. During the second stagésaevent to the
ECORYS office in Brussels to present our study propo3éis third stage of the ERP
will consist of a symposium where all studies will bespraed.

Competitiveness of EU financial sector and the harmonic mass index 7
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Introduction

For several decades, GDP per capita of EU countries comiwaseldeen in the order of
only 70% of GDP per capita of that of the US and thesedggseem to be worsening
instead of improving. On top of that, EU productivity grbvias been slowing down in
recent years as welllt makes sense, therefore, that the EU is trying tothitsosconomic
growth by introducing several policy changes, like the introdoatf the euro, and
reforms, by means of the Lisbon Agenda. With these chahgdsU tries to achieve its
goal of becoming one of the most competitive powers on the waailet. When the EU
is able to compete with the US and fast growing coesiin Asia, its economic growth
will increase and this will secure the position of the &an economic power in the
future. But do the earlier mentioned policy changes andmefarctually contribute to the
competitiveness of the EU and do they lead to stronger ecogpaowth? Or should
policy makers take a different direction?

The financial sector is one of the most importantiafidential sectors in an economy. It
distributes money from where it is abundant to where it idetteand so increases
efficiency of an economy. The extend of influence the tr@rsector has on the
economy is demonstrated by the Financial Crisis thafesting the world these past few
months. Stock exchange indices have been falling to rémardand large parts of the
economy have come to a stand still, partly because bankse #oeger willing to lend to
each other (inter-bank loans). When a badly performiran@ial system has such
negative influences on the whole economy, imagine the positivetefi¢op performing
financial system can have. A highly competitive finansedtor in the EU can not only
compete with other financial sectors in the world, bso &las the power to create the
circumstances for other EU businesses to exerciseftifigiotential (High Level Group
(2004)). What were the effects of recent changes in therBUe financial sector? Did its
competitiveness improve indeed? Public policy is not the only ¢onddr a successful
sector. A government can try to create better circurossafor economic growth, but, in
the end, it is up to businesses to seize the opportunitienalkel it work. Did the
financial sector use the policy changes to their advantBigese are some of the
guestions that will be addressed in this study.

A lot has been written on competitiveness, the EMU, anfiribacial sector already. In
this study a relatively new impact assessment methotevillsed, the Harmonic Mass
Index. It was developed by Hinloopen and Van Marrewijk in 20@blas, up until now,
only been used to research what happened to the comparhiargage of OECD

countries and China, through time. What is differarthis approach, is that by using a
new impact assessment method a different perspective beesaiable. Now the trend

* Grilo and Koopman (2006).

Competitiveness of EU financial sector and the harmonic mass index 8
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of what happened between 1990 and 2005 with the competitivenésarmiidl sectors in
EMU and non-EMU countries becomes visible, also showingutimeng points and
linking them to specific policy changes. Demonstrating whati¥ié can do and how it
can be used is a second object of this study.

Two research questions have been formulated to adtheeggsiestions that were asked in
the sections above. They will be answered by means ofahradtic Mass Index impact
assessment method in later sections of this study. idtedsearch question is:

Is the distribution of competitiveness of the financial secttteoEU significantly
different after the adoption of the EMU from that in the years before

By comparing before and after competitiveness data, waetédedo tell whether the
introduction of the euro has had an impact and thus wheticéra policy change is
useful in the future. The second research question is:

Is the distribution of competitiveness of the financial sectoEMU countries
significantly different from the distribution of non-EMU EU countadter the adoption
of the EMU?

By comparing before and after data of EMU countrietiat of non-EMU countries we
are able to tell whether the change in competitiveness rmi@ddl EU countries, or that
there is a difference in the effect on EMU countried an non-EMU countries.

The topics that were mentioned above will be elaboratdd the rest of this study. In
chapter 2 the developments in the EU of the past yearssatessied, the concept of
competitiveness is defined and several ways to measure ttvepess are given. The
theoretical framework is discussed in chapter 3, explaihiadpasics of the impact
assessment method that is used later on in this studiapter 4 the methodology used
to perform the HMI-test is described, explaining what éasured and how this is done.
The results of this test are described in chapter Sleedssed in chapter 6, followed by
a conclusion in chaptét.

Competitiveness of EU financial sector and the harmonic mass index 9
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Literature Overview

A brief description of what happened in the EU since the 199@govided in the next
section. The role of the financial sector in the econohtlie@EU is taken into
consideration as well. In the second section the concepngfetitiveness and several
ways to measure it will be discussed.

EU
EU since the 1990’s

Even though the EMU started officially in 1999, the caitad financial markets of the
EU started integrating already before this year aads#lt integrating further today. An
example of the fact that the process of integratiotiligleepening is the announcement
of the EMU-member states plus the UK, on th8 aBOctober 2008, of their combined
effort to support the financial sector. According to Breopean Commission (2005) the
integration of capital and financial markets in theiEWdot an end in itself, but a means
to achieve an improved financial system that will ultiehatead to higher productivity
and economic growth. In his article, Tumpel-Gugerell (20Gtestthat not only is the
integration of the financial market beneficial for tlr@eomy of the EU, it is also
beneficial for its financial sector, due to an incesgsthe sector’'s competitiveness. This
will be achieved by increased competition, created tigcaease in entry barriers. These
improvements of the EU financial sector are necessdmyhinof the Lisbon agenda,
which will be discussed in the next section. In the end, ngttbelfinancial sector of the
EU will benefit from integration of the financial markbyt all sectors in the economy,
because with a more competitive financial sector adoesapital will be less costly.

In 1992 an important step was taken into the direction aitagrated EU financial
system by the signing of the Maastricht Treaty (also knasvthe Treaty on European
Union) which came into force in 1993. With this treaty BMU was a fact. This EMU
implied an internal market by forming an Economic Uniom a single currency by
means of the Monetary Union. But, before the Maastrichttyf teecame effective,
integration of the capital market had already begun in 1®886n the last barriers for
capital movements were removed. In 1994 the EMU countries stittethe
coordination of their monetary policies and in 1999 the exchitge of the members of
the EMU were fixed to the euro and the ECB became irgehaf the monetary policies
of the area. The euro was introduced in 2002 as common monayri€s that adopted
the euro in 2002 as their currency are Austria, Belgiumm@ey, Finland, France,

Competitiveness of EU financial sector and the harmonic mass index 10



Greece, Luxembourg, Ireland, Italy, Netherlands, Poriuge Spair’r.ln the rest of this
study, with EMU is meant the fixing of the exchange ratel999 by euro adopting
countries of the EU.

For the moment the EU is preoccupied with the Lisbon Ageord&t(ategy), which
expresses the goal of the EU to become the best knowledgedmasetbst competitive
economy in the world by 2010 (Grilo and Koopman (2006)). In 2006i&aels of State
of the different Member States of the EU presented fhais to achieve this, consisting
of several ambitious reforms. During past decades, thede@bdomy has become more
and more services oriented. The share of the seserter in EU’'s GDP is now 70%,
however, its share in intra-EU trade is only 20% (High L&&up (2004)). The first
part is in line with the strategy to become more comipetdn the world market, because
the competitive advantage of the EU lies with the serviee®is(Yokoi-Arai and

Yoshino (2006)). Competitiveness of the services sector cemgoeved by decreasing
barriers for intra-EU trade, so the share of 20% carasa. Reforms that will have the
biggest impact on the services sector by affecting the alterarket for services, are
capital market reforms, investments in knowledge, and labotketmeforms (Grilo and
Koopman (2006)). By creating an open EU market in whiclettsea free movement of
services, competitiveness of the EU services sectomeikkase due to more competitive
pressure (EC (2002)).

That the effects of the integration of capital and fimainoarkets in the EU were present
before the adoption of the euro in 1999 becomes clear from Higtirt shows that the

interest rates of Germany and Italy started to convergend 1996/1997.

Figure 2.1  Three month interbank interest rates (LDN:BBA) in Germany and Italy between 1992 and 2004
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2 Molle (2006).
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2.1.2 Financial sector in the EU
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The financial sector is defined, according to the NAER&ssification 2007, as financial
intermediation, except insurance and pension funding, @®A&le 65). Services are
becoming more and more important in the EU economy. Inlzatizing world, countries
are moving towards their comparative advantage, whichiliebe case of the EU, for an
important part with services. Nowadays, nearly 70% of@P and employment can be
attributed to the services sector and the expectatitiatighis share will become even
larger in the futuré.Within this services sector an important part is playgthe

financial sector. According to José Manuel Gonzaleaimé, Member of the Executive
Board of the ECB Ronda, financial and business servicesiactor the largest part of
total value added in the euro-area in 2005, out of all sargieetors. Its share in
employment is also quite large, although, due to compehatiigh productivity
numbers, somewhat smaller than its GDP shaifeese higher productivity numbers are
caused by several factors, according to Gonzéalez-P&Farstly, the financial sector
faces more and higher international competition, becaumi&e most services sectors, its
products can easily be provided outside of the home countripdbe internet. Just
recently Dutch savers got worried whether they would seerback the money they put
into a savings account with an Iceland bank. This brrsg® the second reason for
higher productivity, which is a relative high use of Informatmad Communication
Technologies, compared to other services sectors. On tbhptpthe EU began to
deregulate the financial sector before other servicersegroviding financials with
more room to improve on productivity. Because of its attributoitie euro-zone
economy, the financial sector can greatly influence wel§ as has become apparent in
the prevailing Financial Crisis. Besides influencing tbenemy by its share in GDP or in
employment, the financial sector makes another contribuitimeteconomy; by
providing finances to investments that are the mostiefii and profitable at the
appropriate cost. In this way the financial sector makes that the economy functions
as good as possibleDr as stated in the report from the High Level Groupretaiy

Wim Kok (2004):

“Dynamic and highly competitive financial markets are not only desirable in themselves — they are an
essential driver of growth in all other sectors of the economy and must be a cornerstone of efforts to

boost the EU’s economic performance.”

All the above form key factors for the performance of theopean financial sector.
Being competitive is an important one of them, esplgat@ncerning the international
market.

Nomenclature statistique des activités économiques dans la Communauté européenne.
Commission of the European Communities (2002).

From his speech on 11 July 2008.

Speech Gonzalez-Paramo (2008).

o a ~ w
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2.2 Competitiveness

Section 2.1.2 already mentioned that part of the high prodycti/the financial sector,
relative to other services sectors, can be attributdtktéact that this sector has been
deregulated earlier. Arnold, Nicoletti and Scarpetta (2668} that regulation can harm
especially those sectors and firms that are mostipnagin making it on the
international market. This shows that productivity and cditipeness are intertwined.
Both issues will be elaborated on in this section, aleitiy their definitions and best
ways to measure them.

2.2.1 Concept of competitiveness

Competitiveness has not always been an important topofiticians. Only since it
became discussed more in the empirical literature, hditeipos developed an interest
in the matter. Neo-Schumpeterian theories of growtte Ipgayed an important part in this
increased interest. The focus was on what would hajgpgroductivity growth when
competitors would enter the market (Arnold, Nicoletti &vadrpetta (2008)). That
productivity and competitiveness have become such impossus in the EU has,
according to Grilo and Koopman (2006), a lot to do with étatively low economic
growth of the EU these last few years. Instead of deetkdhe difference in annual GDP
growth with the US and Asia has increased (High Levelu® (2004)).

Nowadays, competitiveness in general receives a lotesftath, there is the annually
published Global Competitiveness Report by the World Econonmign,dhe European
Competitiveness Report of the EC, the World Competitive¥easbook by IMD, etc.
Competitiveness can be looked at from different levels iecanomy. On
competitiveness at the sectoral level, the level of aisalyat is chosen in this study,
quite some literature already exists. The EC, for exanhas published competitive
analyses on different sectors to keep track of progressaate regarding the Lisbon
Agenda (EC (2007)). The EMU is a new and interesting phenorsertihat a lot of
research has been done on the subject is not surprisgig)gbiappears from Spiegel
(2008).

In the literature several definitions of the concept ‘conipeness’ are available. Below
are those used by internationally important instituticated:

EU; “A competitive economy is an economy with a sustained high rate of productivity growth. The
Union's competitiveness is determined by productivity growth and thus depends on the performance
and the future of European industry, and especially on its capacity for structural adjustment. To be
competitive, the Union must outperform in terms of research and innovation, information and

communication technologies, entrepreneurship, competition, education and training.””

IMD; “Competitiveness analyses how nations and enterprises manage the totality of their competencies

to achieve prosperity or profit.”8

" EU Glossary.

& world Competitiveness Yearbook 2008.

ECORYS A Competitiveness of EU financial sector and the harmonic mass index 13
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OECD; “Competitiveness (in international trade) is a measure of a country's advantage or disadvantage

in selling its products in international markets.”

World Economic Forum; “We define competitiveness as the set of institutions, policies, and factors that

determine the level of productivity of a country.”*

Most of these definitions refer to the competitivenesswiiae country, instead of

giving a definition that is useable for different entitiBsit they can also be viewed as
describing the characteristics of competitiveness, andhtes be applied to sectors,
firms, regions, etc., as well. Since we are lookingoatpetitiveness from an international
trade point of view the definition of the OECD will be usedhis paper from now on.
Instead of country, sector can be read. So, the &d\e@mpetitiveness of the financial
sector depends on the ability of underlying financial firmsdll their products on the
international market.

There are several drivers behind competitiveness; factrfale a positive influence on
the competitiveness of an industry or a country. In titeirature survey about
competitiveness, ECORYS (2008) lists these different drivesording to them
competitiveness is driven by, among others, technological pspgrescation, innovation
and infrastructure. Infrastructure involves the obvious,ridesls and railways, but can be
seen in a wider perspective as well, namely as a wholoriebf services, including the
internet and financial networks. The EMU creates a radvanced financial
infrastructure and thus has the potential to boost cttimgaess, not only of the financial
sector, but also for other sectors.

Competitiveness and the financial sector

Not only do the characteristics of the firm determineatsgetitiveness, it is also
determined by the regulatory climate of the home countpgagslly so for financial
institutions. That regulations are important has becqparant now that we are in a
credit crisis. However, they do affect the degree of coithmness of a country’s
financial sector. Yokoi-Arai and Yoshino (2006) provide some@ents. For one,
regulation about entrance and exit of the market hasflaremnce on the level of
competition in a country, since free entry and exarie of the conditions of perfect
competition. The stricter the entrance rules, theddgsn has to worry about new
entrants. This causes the financial sector to tead wigopoly. Past research on
competition among financial institutions in the EU find4 tha prevailing market form
for its financial sectors is monopolistic competitionisTéutcome did not hold for all EU
countries, for example the Netherlands has a very ditmpdinancial sector (Claessens
and Laeven (2005)). Which might explain why Dutch banks aretaloperate on such a
large international scale. Another condition of perfect agitipn is complete and perfect
information. Something that does not hold for the finan@eal® due to information
asymmetries. Further more, there is regulation on theiainad capital financial
institutions need to have (solvability), which conflictshwperfect competition. This

°  OECD Glossary of Statistical Terms.

" Porter and Schwab (2008).

Competitiveness of EU financial sector and the harmonic mass index 14
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affects their external competitive position, compareateifn financials that need a
lesser amount of capital. Fourthly, the total amoumegtilatory burden a financial
institution needs to comply with plays an important ioleternational competition. The
higher this burden, the lower an institutions international @itiye position. These
special characteristics make the financial sectorréiffiefrom all other sectors when it
comes to competitiveness. This sector is so importarthé functioning of an economy,
that it is being more protected. Regulation provides dtahihd creates trust. That this is
for a reason is shown by the current credit crisiso$ts governments very large amounts
of money to rescue banks from their perdition. And when tie i gone, the economy
comes to a hold. Claessens and Laeven (2005) concluderipaper that a competitive
financial sector is better at providing finances teeotfirms in the economy than less
competitive financial sectors, which is another wawlinch the financial sector
influences the economy. That a competitive environment fdirthacial sector not
necessarily mean a lot of institutions is stated ire§dans and Klingebiel (2001).

Competitiveness measures

Several different measurements of competitiveness ailalalean the literature.
ECORYS (2008) mentions productivity, a measure that is higdtlygmmended by Porter
(1998). The fact that productivity is used in some of tmapetitiveness definitions
underlines the connection between the two. Another measur&ES@efers to in its
article is the employment rate. This measure is well kniowalation to competitiveness,
but more regarding a country than an industry or seGiora more micro economic level
competitiveness can be measured by means of profitdirithevith the highest profits is
considered the most competitive. Another measure of coimpatiss is the market share
of a firm.

Productivity is not a specific measure of competitivenedself, it is a collective noun
that can be divided into several sub-measures, like tatirfproductivity, labour
productivity and value added (Grilo and Koopman (2006))advantage of these
measures is that they can be calculated at firm,lewalistry level or national level. They
describe the relationship between the amount that is peddgoods or services) and the
amount of resources that was needed (Henricsson as$dir (2005)). Oster and
Antioch (1995) provide some productivity measures that can bdarstige financial
sector. These are the ratio of operating costs to geerssets, ratio of operating income
to costs, and ratio of operating income to staff expenWith these measures the relation
between input and output becomes apparent. How much inputs do@pany or sector
need to produce a certain level of output, or what aredses to keep a certain amount of
assets.

Since competitiveness is a widely interpretable conceigtniit always easy to measure.
Especially in cross-country comparisons a measurementaraoccur, due to
differences in definition of measures, differences ita dallection and differences in data
estimations (Wolfl, A. (2004). In her article Wolfl gives smexamples; the choice
between measuring in current or in constant prices camdmeffect on outcomes,
differences can also occur when aggregate productivityasumed, due to possible
differences in the relative weights of the components tleatised in the aggregation.

Competitiveness of EU financial sector and the harmonic mass index 15
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Calculating productivity of a service industry is more diffichan calculating that of a
manufacturing industry, with the latter the outcome is prexddfby the number of
goods that has been produced. A specific problem with megspmoductivity of the
financial services sector is the division between prodoof intermediate and of final
services, which can be different across countries.

Competitiveness of EU financial sector and the harmonic mass index 16



3 Theoretical Framework

To determine what happened with the productivity of the filgsector in EMU and
non-EMU countries of the EU after the adoption of the esgegral impact assessment
methods can be used. For example via a regression analyssurvey. Here we chose to
use a relatively new method; the Harmonic Mass Index (HNMijch is described by
Hinloopen and Van Marrewijk (2005), because of its specifaracteristics and to give
an impression of how this impact assessment method workstatdt can do.

3.1 Percentile-Percentile plot

The HMI is related to the Percentile-Percentile pfoP plot). This statistical method is
used to show the correlation between two different vasablesamples, graphically.
Firstly, the probability distribution function of the first vesle/sample, for example X, is
displayed in a quantile-percentile space. This meanshéalifferent values of X are
displayed on the horizontal axis and for each value of Xéhesponding amount of
values of X that are below this certain value as agm¢age on the vertical axis. When
this is done for all values of X the probability distributfonction is visible. We call the
probability function of X;F, (q) . The same is done for the second variable/sample, in

this case Y with probability distribution functidf, (q) . The result is represented by the

graph on the left in Figure 3.1. The next stepisdnvert the two distribution functions
into one function in the percentile-percentile gpakhis is done by taking a random g
value and use the corresponding percentiles offootttions as inputs for the P-P plot.
Put in a different wayF, () is a function of the inverse df, (), resulting in a new

- _l . . . . . .
function F, (F,~(q)) . This new function is shown in the right part adfe 3.1. The

diagonal represents all points for which the hariabpercentiles and vertical percentiles
are equal. So whek, (F, '(g)) coincides with the diagonaF, (q) and F,(q) are

identical.

ECORYS A Competitiveness of EU financial sector and the harmonic mass index 17



Figure 3.1

Computation of the P-P plot
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The P-P plot is convenient for showing the comjparisf two variables or samples
graphically, due to the fact that it representsui@erlying values of the probability
distributions in percentages, which makes it stadariant. Another important plus of the
P-P plot is its characteristic of being influencedre by the majority of observations than
by outliers, supporting its representational valiext to these advantages the P-P plot
also has a downside. In case of a linear transtamaf one of the variables/samples,
the plot will not remain linear, in other wordsetR-P plot is not linear-invariant. This is
a disadvantages according to Wilk and Gnanade$i&68), because linearity seems to
be a geometric configuration that humans are abbpetceive most easily.

Harmonic Mass Index

In the preceding section the P-P plot has beemisigd as a tool to present graphically,
the extend to which two distributions are identice¢ach other. However, what this
method lacks, is the ability to provide a numeriodexation of the extend of the
difference between the two distributions. Thisxaatly what the HMI does, quite in the
same way the Gini coefficient provides an indextfar Lorenz curve.

Definition of the HMI: HMI(F,,F,) =2 | p- F,(F,(p))dp

When the two distributions differ from each otitee P-P plot will differ from the
diagonal and in the special case that they areigdéthe P-P plot will coincide with the
diagonal. All of this within the [0,1] to [0,1] spe, since the range of the P-P plot is from
0 to 100%, which translates into the square spetveden 0 and 1. Because the P-P plot
is drawn in the [0,1] to [0,1] space, it begingha bottom left corner and ends in the top
right corner, as does the diagonal. So when thedeMiates from the diagonal there will
always be a closed space between them (or separes), like in Figure 3.2. The surface
of this space, times two, is used to calculatéHii. In the extreme case that the two
distributions are totally different the space betwéhe plot and the diagonal will be half

Competitiveness of EU financial sector and the harmonic mass index 18
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of the total [0,1] to [0,1] space, so a correspogdialue of 0.5. To realize that the HMI
will be a value between 0 and 1, with 0 meaning tifva two distributions are completely
identical (in this case there is no space betweeplot and the diagonal), the surface
between the two curves is multiplied by two. F@ tomputation of the area between the
two curves Lerman and Yitzhaki's (1989) way of catipg the Gini coefficient can be
followed.

Graphical representation of the HMI

1

F (77 aD

HMI is twice the shaded area)

The HMI has important favorable characteristicagsact assessment method. Where
most impact assessment methods require a lot afigadits, the HMI test can be
performed even with a limited amount of data. Sdbgrithe variables that are used as
input are continuous, so there is no need to coemgigtrete approximations. The HMI
method does not require information about the patars of the distribution functions
that belong to the samples tested either, bechesaeéthod itself determines whether the
samples are from the same distribution or not.

When comparing the two samples it is assumed tiegtare from the same distribution.
So the null-hypothesis that is usedHs, : F, = F, . Assumed also is that the

observations within one of the samples are nottinio each other. The same holds for
linkages between observations of both samples. WA tens when there are linkages
between observations is described by Wagenvood&j2n this study the Harmonic
Weighted Mass Index (HMW) is used, because withitiethod it is possible to compare
samples including observations that are linkeghdtws that for those cases, outcomes
from the HMI test are good estimations of the ootes from the HWM test.

As mentioned earlier the outcome of the HMI tedk @ a value between 0 and 1, with O
meaning that the two underlying sample distribigiare identical and 1 that they are
completely different. But what can be said aboatvhlues in between? The outcomes
can be interpreted by comparing them to the HMix@dhat corresponds to the critical
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percentiles 0.90, 0.95, 0.975 and 0.99. So as tfgnificance can be chosen from
0.01, 0.025, 0.05 and 0.10. For each of thesefgignce levels ‘threshold’ HMI-values
are given above which the,ldhould be rejected (see Hinloopen and Van Markewij
(2005) for critical percentiles HMI-values). Tharéshold' values were found after
running numerous tests with samples that were kriovimave identical distributions.

In ECORYS (2008) the HMI is described in the lighimpact assessment procedure. In
this study it will be used as an ex-ante impactssm®ent method by performing a cross-
section analysis between different EMU and non-EEAWcountries through time. In this
way we can see which policy change worked in wbmintry and so come up with
policy recommendations for the future.
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Methodology

What has happened to the competitiveness positiiredinancial sector in the EMU
countries? In other words; did the introductiontha euro have a positive influence on
the competitive position of the financial sectothe euro-zone? To find an answer to
these questions we need to know a few things. Howealmeasure competitiveness? And
how do we measure whether the competitive posagfdhe financial sector in the EMU
countries has changed?

Variables

To see what happens to the competitiveness ofter see can look at its productivity
levels. When a company becomes more competitivecibmes more productive.
Productivity can be measured in several ways;Xample by output, value added,
employment and income numbers. Since we are dealthgservices here, output is
harder to measure than in case of a car manufacBwexs measure for productivity and
so also for competitiveness the variables Valueefidahd Income are chosen. Value
added is mentioned in the literature as a widetgpied measure for
productivity/competitiveness. It reflects the shidua the sector contributes to a country’s
GDP, so it is interesting from a government pofntiew. A measure of competitiveness,
that is of more interest from a business’ pointiefv, is profit. Since data availability of
profits for the financial sector is limited we cledsacome as a measure instead.

Value Added
The variable Value Added is defined according ®@ECD" definition:

“Value added for a particular industry represents its contribution to national GDP. It is sometimes
referred to as GDP by industry. It is not directly measured. In general, it is calculated as the difference
between Production and Intermediate inputs. Value added comprises Labour costs (compensation of
employees), Consumption of fixed capital, Indirect taxes less subsidies (the nature of which depends on

the valuation used) and Net operating surplus and mixed income.”

To be able to compare the data from the differeantries we have chosen to use value
added data of the OECD, measured in indexed voluhiesdata is provided by national
statistical offices. They can use the single- erdbuble-deflation method. Definition of
these two methods according to the OECD:

™ The OECD Structural Analysis (STAN) database for Industrial Analysis.
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“In double-deflation Production and Intermediate inputs are deflated at the most detailed level and Value
added volumes calculated as the difference. In single deflation, deflators for gross output are applied

directly to Value added.”

Concerning the EMU-countries, Value Added data aaslable for all participating
countries, namely; Austria, Belgium, Finland, FenGermany, Italy, Luxembourg,
Netherlands, Portugal and Spain, except IrelandalFthese countries we used data
from 1990 until 2003, with annual intervals. Thadyoexception is Germany, for this
country the data of 1990 is missing, because tteeafahat year is still split up between
West and East Germany. The non-EMU countries, fochvdata was available from
1990-2003, are; Czech Republic, Denmark, SwedenhendK. Data of Hungary starts
at 1991, Poland at 1992, Slovakia at 1993, anddgérae1995. They all run through
2003, except for Poland. For this country datevalable only until 2002.

Income

For the variable Income we also used data fron®BED and it consists of net interest
and non-interest income of all bark§.he non-interest part of income is defined by the
OECD as:

“All income from a banks operations except from interest.”

And the interest part of income as:

“The amount that a debtor becomes liable to pay to the creditor over a given period of time without
reducing the amount of principal outstanding, under the terms of the financial instrument agreed

between them.”

The category ‘all banks’ consists of commercialkdsaisavings banks, co-operative banks
and other miscellaneous monetary institutions @éréain country.

The OECD measures Income in millions of euros ateat prices regarding data from
countries that have adopted the euro. Income datadther countries is measured in
millions of their national currency. In order tongpare them their values have been
converted into annual percentage changes, compathd year before. Time period that
has been taken into consideration for the varildgleme is 1990 until 2005, also with
annual intervals. For the EMU-countries there waglata available for Portugal in this
timeframe and data on Ireland starts at the ye@8.1Regarding the non-EMU countries,
data on Denmark and Sweden starts at 1990. Dd&aland and Czech Republic start at
1994 and on Slovakia at 1996.

2 OECD Banking Statistics.
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Model

To answer the question whether the introductioinefeuro has had an effect on the
financial sector in the EU, especially on thathef EMU countries, the data of Value
Added and Income of one year is compared to thmé shata in another year, for both
EMU and non-EMU countries. This will enable us &etmine if there has been an effect
at all. The next step is to compare Value Addedlaodme data of EMU countries to

that of non-EMU countries, for the same year. Nasvoan tell whether the effect has
been different for both groups. As explained inptba3, the method that will be used for
these comparisons is the HMI.

‘Five-year-lag’ HMI comparison method

There are several ways to compare Value Addedrasarle data. The first comparison
that will be executed is the ‘five-year-lag’ HMImoparison method, also called ‘moving-
lag’. With this method the Value Added data, of gheup of EMU and non-EMU
countries of one year, is compared to that of &g pefore, then to that of two years
before, and so on up until that of five years bef@f course, the same is done with
respect to the Income data. A comparison time geidive years is chosen, because this
is just enough years to be able to speak of arpatiat not too much so that the
comparison outcomes stay synoptic. In this way vilehave a good overview of which
years deviate from the years before and thus hwéakhe pattern. This is where the
critical percentiles come in; when an HMI-valudaigyer than the value that corresponds
to the relevant critical percentile, we can asstimethe distributions of the compared
years are not the same. Meaning that the distobwi the data of the later year has
changed with respect to that of the earlier yeatichting a change in productivity and
thus competitiveness. An advantage of this methdiat it is less time-consuming than
comparing the data of one year to that of all itscpding years within a certain
timeframe. Another advantage, already mentionegghse that the outcomes are
synoptic enough to see what happens during thktitoiframe.

An example of two comparisons is given in Figurk Zhe graph on the left shows the
comparison of Value Added data of 2002 to thata$71(five-year-lag). The
corresponding HMI-value is 0.469, which is above 10% significance threshold of
0.333, meaning that we can rejegtifithis case and, subsequently, state that thexe i
significant difference between the distributiorMailue Added in 2002 compared to that
of 1997. As a reference, the graph on the rightvshbe comparison of Value Added
data of 2003 to that of 2002 (one-year-lag). Heeedistributions do not differ
significantly. The HMI-value of this comparisondsl19, which is far below the 10%
significance threshold of 0.333. Hence it can lgeied that the distribution of Value
Added is roughly the same in both years. That thi-thlue of the graph on the left is
much higher than that of the graph on the rigligtire 4.1 is illustrated by the fact that
the plot on the left deviates further from the diaa as the plot on the right does.
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Comparison of Value Added data from two different years

HMI Value Added 2002-1997 HMI Value Added 2003-2002

Percentiles 1997
Percentiles 2002

Percentiles 2002 Percentiles 2003

Source: Hinloopen and Van Marrewijk (2005), OECD and own calculations

A remark could be that it is to be expected thatHMI-value of the plot on the left is
higher than that of the plot to the right, becahgeresult of a comparison of two years
with a five year difference is bound to be highert that of a comparison of two
subsequent years. The more years there are betheegaars of comparison, the larger
the probability becomes that the underlying distitns of their Value Added data will
be different. The results in chapter 5 will shoattthis is not necessarily the case.

‘All years’ comparison method

A more thorough method, that provides more insigtiow the HMI-values differ
throughout time, is the comparison of each yedn alitits preceding years, within a
certain timeframe. Starting with the latest yehis bne is compared to all its preceding
years, resulting in the largest amount of HMI-valuEhe second-latest year is compared
to all the years before, resulting in one less Hisllse than the comparison before. This
is done until the second earliest year of the perod, which can only be compared to
the earliest year. Now the lag is no longer movingd,differs. A disadvantage of this
method compared to the ‘five-year-lag’ method atiem 4.2.1 is that it is more time
consuming to perform. Also, the total outcome $s Isynoptic and so less easy to
interpret.

Comparison between euro and non-euro countriesnwyigars

When the outcome of a comparison of two years atdicthat they differ significantly
from each other, it points to a change betweetvtbeyears of the underlying distribution
of the variable that is tested. But whether thignsethat the productivity of the financial
sector of the EMU-countries has changed compar#stof the financial sector of non-
EMU countries, or that it means that the produgtiof the financial sector in a few
random countries changed is not sure. To establisth of the two scenarios is the case
a different method is needed. Now we compare tbegof EMU-countries to the group
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of non-EMU countries for the same year. If, fortthaar, the HMI-value is above the
critical percentile threshold it shows that in tiiear the productivity numbers have
changed for one group compared to the other.
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Results

HMI output Value Added variable

To be able to answer the first research questi@n¢combined group of euro and non-euro
countries of the EU is compared throughout the pemod of 1990-2003 for variable
Value Added and from 1990 until 2005 for varialsiedme. This way we can determine
whether there is a year that the underlying distrdm of the productivity of the group
changed. These results are analyzed respectivections 5.1.1 and 5.2.1 of this
chapter. As described in Chapter 4, the analysiplisup further into a part on the ‘five-
year-lag’ comparison method and a part on they&drs’ comparison method.

For the second research question we compare thdeginaty distribution of the financial
sector in EMU-zone EU countries to that of non-EEU countries of the same year.
These results can be found in sections 5.1.2 @&@.3-or variable Value Added this is
done for all the years within the time period 09@2003 and for variable Income again
for the period 1990-2005.

Group comparison between years

‘Five-year-lag’ comparison method

Table 5.1 shows the HMI-values for the comparidmeisveen years of the EU countries
together. The first column shows the years thatangpared (1, 2, 3, 4 and 5 year lag).
The second column shows the corresponding HMI-vahekthe third column gives the
10% significance threshold, depending on the nurabebservations. The HMI-values
that are above this threshold are bold.

HMI results Value Added variable, year of first column compared to five previous years in the second column

Year HMI Z90 Year HMI Z90 Year HMI Z90
1995 1990 0.344 0.359 1998 1993 0418 0.333 2001 1996 0.488 0.333
1991 0.290 0.343 1994 0.399 0.333 1997 0401 0.333
1992 0.326 0.343 1995 0.358 0.333 1998 0.253 0.333
1993 0.256 0.333 1996 0.315 0.333 1999 0.167 0.333
1994 0.281 0.333 1997 0.216 0.333 2000 0.198 0.333
1996 1991 0.235 0.343 1999 1994 0.484 0.333 2002 1997 0.469 0.333
1992 0.306 0.343 1995 0.364 0.333 1998 0.278 0.333
1993 0.206 0.333 1996 0.352 0.333 1999 0.235 0.333
1994 0.226 0.333 1997 0.272 0.333 2000 0.185 0.333
1995 0.198 0.333 1998 0.130 0.333 2001 0.099 0.333
1997 1992 0.410 0.343 2000 1995 0.599 0.333 2003 1998 0431 0.333
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Year HMI Z90 Year HMI Z90 Year HMI Z90

1993 0.346 0.333 1996 0.506 0.333 1999 0.346 0.333
1994 0.360 0.333 1997 0.370 0.333 2000 0.263 0.333
1995 0.302 0.333 1998 0.253 0.333 2001 0.193 0.333
1996 0.241 0.333 1999 0.247 0.333 2002 0.119 0.333

Source: Hinloopen and Van Marrewijk (2005), OECD and own calculations

For the years 1995 and 1996 there is no signifidefgrence regarding the distribution

of Value Added compared to preceding years (no Mdle is above the threshold). This
means that the differences in Value Added of tharfcial sector between the EU
countries stayed roughly the same from 1990 to 1986 year 1997 shows differences
with the years 1992, 1993 and 1994. These diff@®ace not very large though, but
since it holds for three preceding years it conttidate that something changed/ is
changing. The same holds for 1998, 1999 and 208&ir®y from 2001 fewer differences
are observed. The data of 2001 differs only sigaiftly from 1996 and 1997. For 2002
this amount is reduced to 1 year, namely 1997.nExé year, 2003, differences appear
regarding 1998 and 1999. This could indicate a cieange, since the preceding years did
not show significant differences compared to theses. When combining these results
1997 seems to be a turning point. This corresptmtiee findings of Van Marrewijk
(2006), see section 2.1.1, that effects of the talopf the EMU start already around
1997 instead of after the adoption itself.

Figure 5.1 illustrates the HMI of the different qoanisons graphically. It shows that, on
average, the HMI-value will increase with the ldngt the period between the two years.
Moreover, Figure 5.1 also shows characteristidh®@pattern of the HMI during the time
period. In 1996 there is a rather obvious deviatibtine average pattern; all 1996
comparisons have roughly the same HMI-value, exiceghe combination 1996-1992 (4
year lag). Furthermore, all HMI-values of 2000 camgons are relatively high. This can
indicate that there has been a change, even thbisgis not apparent from the table. The
figure gives a clear summary of Table 5.1, visiblthat HMI-values are relatively higher
in the period between 1997 and 2001. This is ex#od period around the start of the
EMU.
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HMI-values Value Added of a year on the horizontal axis, compared to 5 previous years
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Source: Hinloopen and Van Marrewijk (2005), OECD and own calculations

‘All years’ comparison method

Another method to analyse the Value Added datatioresd in the previous chapter, is
the ‘all years’ comparison method. By showing tegults of this method graphically
other conclusions can be drawn. This is done iar€i§.2 for the variable Value Added.
On the x-axis the base years are displayed, o¥-teas the years that they are compared
to. The darker the area, the higher the correspgridMI-value.

From Figure 5.2 becomes clear that the HMI-valdariger to the end of the time period,
even when the difference in years is small. Thialdronean that at the beginning of the
1990s the EU countries were more alike with resfzetite performance of their financial
sectors. Around the time that the EMU countriegetito cooperate more, the
differences between the EU countries in Value Adusthme larger.
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Figure 5.2 HMiI-values Value Added of a year on horizontal axis compared to years on vertical axis
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5.1.2 Comparison between euro and non-euro countriesrvwiars

To be able to tell whether high HMI scores actuedfer to a difference in productivity
between EMU and non-EMU countries, or to differenisetween the countries in general
instead, the two groups are compared for eachwidain the time period. The results of
this comparison are presented graphically in Fi§uBeThe red line in the figure
represents the 10% significance threshold for gaahs sample size. When the HMI-
value is above this line theyldan be rejected.
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HMI-values Value Added for EMU versus non-EMU countries, 1990-2003
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Source: Hinloopen and Van Marrewijk (2005), OECD and own calculations

Only for the years 1992, 1993 and 1997 the HMI-gatuabove the 10% significance
threshold. This implies that outcomes of abovel# significance threshold observed
regarding other years in section 5.1.1 do not tefer difference in distribution of
financial sector productivity between the EMU alh+EMU group. The peak belonging
to the 1997 comparison refers to the phenomenaibledcearlier of pre-EMU adoption
effects. The peak that corresponds to the comparisbEMU versus non-EMU countries
in 1992 and 1993 coincide with the Maastricht Tyeat

An important limitation for the comparison of EMt non-EMU countries that could
have affected the HMI outcomes, is the amount t dsailable for this comparison.
Since here the EMU countries and the non-EMU caesire compared to each other for
the same year, instead of both groups against tideacountries in another year, the
amount of data available is much less. More onlitmigation will follow in chapter 6.

HMI output Income variable

Regarding the Income variable a distinction haslmeade between the comparison of
the group of EU countries as a whole between yegadghe comparison of EMU versus
non-EMU countries within years, as well.

Group comparison between years

‘five-year-lag’ comparison method

Another variable that has been looked at is therfrevariable over time to see whether
there have been changes in its pattern arounchtieeof the introduction of the euro.

Here graphs are also created first, showing thgpaason of two years, the outcomes are
displayed in Table 5.2. Again the outcomes thataager than the 10% significance
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threshold are bold. It can be seen that the outs@redifferent from those of the Value
Added variable. This will be discussed furtherhia hext chapter.

HMI results Income variable, year of first column compared to five previous years in the second column

Year HMI Z90 Year HMI Z90 Year HMI Z90
1995 1990 0.188 | 0.417 1999 1994 0.318 | 0.369 2003 1998 0.671| 0.369
1991 0.197 | 0.417 1995 0.298 | 0.369 1999 0.147 | 0.369
1992 0.168 | 0.417 1996 0.244 | 0.369 2000 0.876 | 0.369
1993 0.421| 0.417 1997 0.369 | 0.369 2001 0.324 | 0.369
1994 0.515| 0.396 1998 0.467 | 0.369 2002 0.236 | 0.369
1996 1991 0.319 | 0.396 2000 1995 0.595| 0.369 2004 1999 0.138 | 0.369
1992 0.231| 0.396 1996 0.627 | 0.369 2000 0.778 | 0.369
1993 0.418 | 0.396 1997 0.440 | 0.369 2001 0.236 | 0.369
1994 0.492 | 0.378 1998 0.476 | 0.369 2002 0.333| 0.369
1995 0.171| 0.378 1999 0.707 | 0.369 2003 0.236 | 0.369
1997 1992 0.224 | 0.396 2001 1996 0.244 | 0.369 2005 2000 0.778 | 0.369
1993 0.343 | 0.396 1997 0.351| 0.369 2001 0.351| 0.369
1994 0.600 | 0.378 1998 0.556 | 0.369 2002 0.609 | 0.369
1995 0.105| 0.378 1999 0.227 | 0.369 2003 0.556 | 0.369
1996 0.209 | 0.369 2000 0.831| 0.369 2004 0.227 | 0.369
1998 1993 0.265 | 0.396 2002 1997 0.662 | 0.369
1994 0.615| 0.378 1998 0.662 | 0.369
1995 0.177| 0.378 1999 0.253 | 0.369
1996 0.307 | 0.369 2000 0.787 | 0.369
1997 0.209 | 0.369 2001 0.529 | 0.369

Source: Hinloopen and Van Marrewijk (2005), OECD and own calculations

When we look at the results of Table 5.2 we cartlssefor the years 1995 and 1996 the
HMI-values of the comparison with 1993 and 1994edisignificantly from the
comparison with the other three years. Both corapas have outcomes higher than the
threshold level. The years 1997 and 1998 showairesoncerning the year 1994. This
indicates that 1994 has an unambiguous differetttillution than the other years, which
corresponds to the Maastricht Treaty that camefartte at that time. The year 1999 is
significantly different from 1998. Since this istiiear that the EMU was adopted this
could indicate the beginning of a change. Whenaosk ht the outcomes of the 2000
comparisons, we see that all years are signifigaliffierent. Even more striking is the
fact that the comparison with 1999 gives the highi#dl score, which contradicts with
the assumption that years that are close to e&eh loave lower HMI scores than those
further apart. Clearly 2000 is a special year réigarthe Income variable. After 2000 the
results are less extreme again. The next year,, 28ignificantly different only from the
years 1998 and 2000. Here the same remarkablerraptiears as with the 2000
comparison; compared to its closest year, 200&egehe highest HMI score. The year
2002 significantly differs from 1997, 1998, 200@&®01. For 2003 this is only 1998
and 2000. The year 2004 only differs from 2000. Amellast one, 2005, differs
significantly from 2000, 2002 and 2003. Not onlyeddhe comparison of the year 2000
to earlier years result in significant differencalso when compared to later years the
difference remains.
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Of the HMI outcomes of the Income variable a grephiepresentation per year of
difference (again 1,2,3,4 and 5 year lag) has bese. This is shown in Figure 5.4. Here
we can see peaks in the HMI outcome for differags] For example the peculiar
outcome of the 1 year lag in 2001, which showsak jpethe graph. Other peaks are the 2
year lag for 2002, the 3 year lag for 2003, thedrytag for 2004 and 5 year lag in 2005.
These peaks all correspond to the year 2000. Htisrp can be seen for another year as
well; 1995 shows a peak for 1 year lag, 1996 fge& lag, 1997 for 3 year lag and 1998
for 4 year lag. All these peaks match to 1994.

Figure 5.4 HMiI-values Income of a year on the horizontal axis, compared to 5 previous years
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All years’ comparison method

Figure 5.5 does not immediately give a clear imafgbe differences in HMI results
between the years. After looking closer it doelsulsomething; the row of year 2000 as
well as the column of year 2000 are darker thamekg indicating what we already
concluded earlier; that this year is different fralinthe others. The same, but to a lesser
extend, holds for the years 1993 and 1994. Nowrevdoaking at comparisons with even
more years than in the preceding section, thediereaotions are confirmed.
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Figure 5.5 HMI-values Income of a year on horizontal axis compared to years on vertical axis
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5.2.2 Comparison between euro and non-euro countriesrvwiars
For the Income variable a comparison between EMUrem-EMU countries has been

performed as well. Due to a lack of data the timeqal for which the HMI-values have
been calculated does not start at 1990, but at. T9®dresults are shown in Figure 5.6.
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Figure 5.6 HMiI-values Income for EMU versus non-EMU countries, 1994-2005
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Remarkable are the three clear peaks above thesifpfilicance threshold for the years
1995, 2000 and 2004. For the variable Income tobigldvmean that indeed in the year
2000 a significant difference in the distributidrtlee Income variable between the EMU
and the non-EMU countries has occurred. The saras far 1995. It appears to be the
case that the variable Value Added shows significhanges before or during an
important event and the variable Income after tlees. The other two peak years did
not show special deviations in section 5.2.1, shibmse outcomes were unexpected.
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Summary

After the results have been presented they neled iaterpreted so that the research
guestions can be answered. This will be done itiose6.1. Limitations of the study will
be discussed in section 6.2.

Discussion of results

The result of the ‘five-year-lag’ comparison of MalAdded is as was expected for years
1995 and 1996. They show no significant differemeggrding the years before. Starting
from 1997 significant differences appear. In lighthe research on inter-bank interest
rates between Germany and Italy, mentioned ina@etil.1, this result is expected too.
Here we have to rejectyistating that both distributions are equal, so area@ssume that
a change occurred in the distribution of Value Atlde1997. The answer to the first
research question; ‘is the distribution of comjpegitess of the financial sector of the EU
significantly different after the adoption of th&B from that in the years before’, that
follows from these results is that the distributismifferent, but that this difference
occurred earlier than the actual adoption of thedJENUe to effects of the run-up to the
implementation. The difference in distribution rensavisible up to 2003, but to a lesser
extend. So at the beginning the effects have tigesaimpact.

Looking at the ‘five-year-lag’ results for the Inoe variable we can see that they are
different from the Value Added results. Here thargel 995 and 1996 do show significant
differences compared to 1993 and 1994. The ye&% 48d 1998 differ from 1994 as
well. This difference can be an effect of the Meelst Treaty, which came into force in
1992 (see section 2.1.1). The next significanedéiice between years that occurs is
between 1999 and 1998, but this appears to betlmalytroduction to much more
differences in 2000; this year is significantlyfdient from all five preceding years. Why
is 2000 such a special year for the variable Incmsiead of 19977 An explanation could
be that Income is a lagging variable when it cotogsolicy changes and Value Added a
leading variable. This conclusion holds in lightloé reaction of Income to the
Maastricht Treaty, which showed differences notl after the facts as well. Concerning
comparisons of years after 2000, significantlyetight results still mainly relate to
comparisons with 2000 or years before that.

Extra information that becomes visible from lookatg~igure 5.1 is that the HMI-values
of 2000 for Value Added are relatively higher tlihose of other years. This indicates
that, although 1997 is the year in which the défere in Value Added became apparent,
these differences reach a high point in 2000, & #fe introduction of the euro. Put
differently, the effects of the EMU on Value Addgdrt already in 1997, but they are
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strongest in 2000. Figure 5.4 shows the same tmmhe. This figure supports statements
made earlier; the two years that are notable flosnfigure are 1994 and 2000.

Figure 5.2 and Figure 5.5 show the comparisonseofall years’ method and confirm the
statements made above.

To be able to answer the second research quessitime distribution of competitiveness
of the financial sector for EMU countries signiintly different from the distribution of
non-EMU EU countries after the adoption of the EM&Jdifferent comparison was
made. Now the comparison is no longer about diffees between years, but about the
underlying distributions of EMU to non-EMU coungi@ the same year. In this way we
can determine whether the differences that weneddaefore actually relate to
differences specifically between EMU and non-EMUmioies, or to countries in general.
For the variable Value Added the years that shewificant difference between the

two country groups, are 1992, 1993 and 1997. ThesyE992 and 1993 did not appear in
the earlier comparisons. This indicates that, ¢lengh these two years are not
significantly different from other years for theogp of countries as a whole, the
distribution of Value Added of EMU-countries isféifent from that of non-EMU
countries in these years. This is at the beginafrige Maastricht Treaty. So the Treaty
did have an influence on the competitiveness ofittacial sector in EMU-countries.
Year 1997 was significantly different from otheay® in the previous comparisons and
now we can say that this does indicate that theluligsion of Value Added, and thus
competitiveness, is indeed different for EMU and-+&MU countries, so that the
introduction of the EMU in the form of the euro lig&hanged the competitiveness of the
countries involved, compared to those that weranvatived.

For variable Income the years that show signifigeditferent distributions in EMU
countries compared to non-EMU countries is 1999028hd 2004. The year 1995 did not
come out of the earlier comparisons as a signifigaifferent year, that was 1994
instead. This indicates that the distribution afdme was significantly different in 1994
compared to other years, for the group of EU caesis a whole. So, the Maastricht
Treaty, which came into force in 1993, initiallychan effect on the group of countries in
general in 1994 and this effect continued, on thkJEEountries specifically, in 1995.
The second peak belongs to the year 2000. Thiscgeae out of the all-countries
comparison as significantly different as well. 8othis year we can say that the
distribution of Income in EMU countries was sigoéntly different from that in non-
EMU countries in 2000, meaning that the introductid fixed exchange rates in the
euro-zone did affect competitiveness of the finalngector in those countries. The last
year that shows a peak is 2004. This can be refatéa effect the introduction, of four
of the countries that were in the non-EMU groupp ihe EU had, on the distribution of
Income in this group. These countries are CzechlulRigp Hungary, Poland and
Slovakia. From this can be concluded that entdtieg=U affects Income and thus
competitiveness of the financial sector, for thieng countries.
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As was already mentioned in chapter 5, a limitatibthis study is the amount of data
that was used as input for the HMI. Since the Ekbists of 27 member states as of
January 2007, the number of countries used in the comparisansiot be larger than
27. On top of that not for all these countries éahdded and Income data on the
financial sector is available. Many of the courdtrileat joined the EU in a later stage have
national statistical bureaus that do not delivershme quality data that some of the
other, more developed countries do, or they dgrmtide data on certain subjects at all.
An important advantage of the HMI is that it does require a lot of data to provide
useable outcomes, but more data will give moreigeeautcomes and will lower the
threshold values for the different critical per@ggs. This problem is even bigger for the
comparison of EMU versus non-EMU countries, becdiuse we compare the two
groups within a year.

Another data limitation has to do with the way ihieh the data is computed. As already
mentioned in chapter 2, it is much harder to meaprwductivity of services than it is of
manufacturing. Data from the OECD comes from naiistatistical bureaus and national
banks. This makes the changes on a bias in theaz@uops of data between countries
larger, due to possible differences in definitiaiteta collection and estimations. What
could also have influenced data on Income areréifiges in inflation between countries.

The third limitation originates from the choiceioipact assessment. The HMI-outcomes
will show whether or not two samples are from tames distribution. What the method
will not show is the direction in which they diffdt can not answer the question which of
the two samples changed through time and if this avpositive or negative change. An
answer to these questions can be found by usingemionpact assessment method. The
HMI will give you information about whether therashbeen a change, information about
the extent of this change can be provided by fangle a regression analysis, or a
computable general or partial equilibrium model.

3 Website of the European Union http://europa.eul.
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7 Conclusions

Since the establishment of the Benelux the direatiche EU region has been towards
more cooperation. In the last two decades the siaps forward came in the form of the
Maastricht Treaty, implementation of the EMU anidnes by means of the Lisbon
Agenda. A key goal of these policy changes is tebperforming EU economy. This can
be achieved, partly, by increasing the level of petitiveness of EU industries. The
introduction of the EMU has direct consequencesHerfinancial market and thus for the
financial sector of the EU. The direct link betwekra EMU and the financial sector is
one reason to investigate if the effects of the ElgHdl to a more competitive financial
sector indeed. Another reason to choose this sastsubject is its possibility to
positively affect the rest of the economy. Whenléwel of competitiveness of the
financial sector improves it paves the way for oertors to become more competitive
as well.

To determine whether the introduction of the EMU baa effect on the competitiveness
of the financial sector in EMU-countries the HMIswvased as impact assessment method.
Competitiveness is measured by a variable callddevadded, representing value added
data of the financial intermediate sector, andrimtlzer variable, called Income, which
stands for income data of the banking sector. lk@fitst test, the EMU and non-EMU
countries combined were compared for several yéarbpth the variables Value Added
(1990-2003) and Income (1990-2005). When the HMtones are above the critical-
percentage threshold of 10% the distribution ofvéueable tested significantly differs
between the two years. From the comparisons beckeaethat the introduction of the
EMU did significantly change both the level of ValAdded and of Income of the
financial sector, for the group of EMU and non-EMablntries as a whole. This means
that the level of competitiveness has changed.

For the second comparison the group of countriesspét up in an EMU part and a non-
EMU part. These two parts were compared to eaddr évh each year, again using Value
Added and Income data. For this comparison holasvthen the HMI-outcomes are
above the critical-percentage threshold of 10%gtsiibution of the variable tested
significantly differs between the group of EMU ctigs and the group of non-EMU
countries, in the same year. The results showthiesintroduction of the EMU not only
affected the level of competitiveness of the finalector in the EU in general, but also
that it had a different effect on the financialteeof EMU-countries than on that of non-
EMU countries.

Implications for policy

The Lisbon Agenda, which was adopted in 2000, exfire in 2010. This date is
approaching rather fast and a lot still needs tddye for the EU to become even
remotely close to achieving the goals that werénstttis Agenda. Since its adoption the
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Agenda has been revised already, but it will bglldifficult to achieve such high goals in
such a short amount of time. But not all is lost.r&sult of this study a positive note can
be directed to policy makers. Regarding the fir@rsector of the EMU region, we can
say that policy changes starting from the 1990iseH#ad an effect on its
competitiveness. Concluding we can say that pdglitiat are directed towards a more
open market, capital market in this case, and tdsvarore integration between member
countries, influence the level of competitivenesthe EU. This is in line with what is
stated in existing literature.

Implications for future research

Even though the HMI enables us to determine whéetieee have been changes in, for
instance, competitiveness and to attribute theaegds to certain events, like policy
changes, it does not allow us to make statemewig #te direction of the change. For
example, whether competitiveness was positivelyegatively affected. In order to make
such statements the use of other impact assessmémbds is necessary. In this way
statements about how much the level of competi@gsrnas increased or decreased could
be made as well. Suggestions for impact assessarentas mentioned in the limitations,

a regression analysis and a computable generartlgequilibrium model.
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Appendices

Used data for Value Added and Income for EMU and non-EMU countries (1990-2005)

Table 0.1
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Note: VA stands for variable Value Added and Income %éoiable Income.

Source: OECD and own calculations
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