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Preface 

As second pillar of the ECORYS Research Project this study is about competitiveness of 
the financial sector in the EU and the Harmonic Mass Index. The first stage of the 
Research Project involved writing an article on impact assessments. After a list with all 
existing impact assessment methods was made a few methods were chosen to elaborate 
on further in the article. The end result of this stage is the article ‘Structured Overview 
Impact Assessment Methodologies’ (ECORYS (2008)). 
 
In the second phase a study was performed for each of the pillars, each with its own 
subject or impact assessment. For the second pillar this was the HMI. The first pillar is 
about CGE modelling, the third pillar about gravity modelling, the fourth and the fifth are 
the social and environmental pillars. During the second stage we also went to the 
ECORYS office in Brussels to present our study proposals. The third stage of the ERP 
will consist of a symposium where all studies will be presented. 
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1 Introduction 

For several decades, GDP per capita of EU countries combined has been in the order of 
only 70% of GDP per capita of that of the US and these figures seem to be worsening 
instead of improving. On top of that, EU productivity growth has been slowing down in 
recent years as well.1 It makes sense, therefore, that the EU is trying to boost its economic 
growth by introducing several policy changes, like the introduction of the euro, and 
reforms, by means of the Lisbon Agenda. With these changes the EU tries to achieve its 
goal of becoming one of the most competitive powers on the world market. When the EU 
is able to compete with the US and fast growing countries in Asia, its economic growth 
will increase and this will secure the position of the EU as an economic power in the 
future. But do the earlier mentioned policy changes and reforms actually contribute to the 
competitiveness of the EU and do they lead to stronger economic growth? Or should 
policy makers take a different direction? 
 
The financial sector is one of the most important and influential sectors in an economy. It 
distributes money from where it is abundant to where it is needed, and so increases 
efficiency of an economy. The extend of influence the financial sector has on the 
economy is demonstrated by the Financial Crisis that is infesting the world these past few 
months. Stock exchange indices have been falling to record lows and large parts of the 
economy have come to a stand still, partly because banks are no longer willing to lend to 
each other (inter-bank loans). When a badly performing financial system has such 
negative influences on the whole economy, imagine the positive effects a top performing 
financial system can have. A highly competitive financial sector in the EU can not only 
compete with other financial sectors in the world, but also has the power to create the 
circumstances for other EU businesses to exercise their full potential (High Level Group 
(2004)). What were the effects of recent changes in the EU on the financial sector? Did its 
competitiveness improve indeed? Public policy is not the only condition for a successful 
sector. A government can try to create better circumstances for economic growth, but, in 
the end, it is up to businesses to seize the opportunities and make it work. Did the 
financial sector use the policy changes to their advantage? These are some of the 
questions that will be addressed in this study. 
 
A lot has been written on competitiveness, the EMU, and the financial sector already. In 
this study a relatively new impact assessment method will be used, the Harmonic Mass 
Index. It was developed by Hinloopen and Van Marrewijk in 2005 and has, up until now, 
only been used to research what happened to the comparative advantage of OECD 
countries and China, through time. What is different in this approach, is that by using a 
new impact assessment method a different perspective becomes available. Now the trend 

                                                   
1  Grilo and Koopman (2006). 
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of what happened between 1990 and 2005 with the competitiveness of financial sectors in 
EMU and non-EMU countries becomes visible, also showing the turning points and 
linking them to specific policy changes. Demonstrating what the HMI can do and how it 
can be used is a second object of this study. 
 
Two research questions have been formulated to address the questions that were asked in 
the sections above. They will be answered by means of the Harmonic Mass Index impact 
assessment method in later sections of this study. The first research question is: 
 
Is the distribution of competitiveness of the financial sector of the EU significantly 
different after the adoption of the EMU from that in the years before? 
 
By comparing before and after competitiveness data, we are able to tell whether the 
introduction of the euro has had an impact and thus whether such a policy change is 
useful in the future. The second research question is: 
 
Is the distribution of competitiveness of the financial sector for EMU countries 
significantly different from the distribution of non-EMU EU countries after the adoption 
of the EMU? 
 
By comparing before and after data of EMU countries to that of non-EMU countries we 
are able to tell whether the change in competitiveness holds for all EU countries, or that 
there is a difference in the effect on EMU countries and on non-EMU countries. 
 
The topics that were mentioned above will be elaborated on in the rest of this study. In 
chapter 2 the developments in the EU of the past years are discussed, the concept of 
competitiveness is defined and several ways to measure competitiveness are given. The 
theoretical framework is discussed in chapter 3, explaining the basics of the impact 
assessment method that is used later on in this study. In chapter 4 the methodology used 
to perform the HMI-test is described, explaining what is measured and how this is done. 
The results of this test are described in chapter 5 and discussed in chapter 6, followed by 
a conclusion in chapter 7. 
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2 Literature Overview 

A brief description of what happened in the EU since the 1990’s is provided in the next 
section. The role of the financial sector in the economy of the EU is taken into 
consideration as well. In the second section the concept of competitiveness and several 
ways to measure it will be discussed. 
 
 

2.1 EU 

2.1.1 EU since the 1990’s 

Even though the EMU started officially in 1999, the capital and financial markets of the 
EU started integrating already before this year and are still integrating further today. An 
example of the fact that the process of integration is still deepening is the announcement 
of the EMU-member states plus the UK, on the 13th of October 2008, of their combined 
effort to support the financial sector. According to the European Commission (2005) the 
integration of capital and financial markets in the EU is not an end in itself, but a means 
to achieve an improved financial system that will ultimately lead to higher productivity 
and economic growth. In his article, Tumpel-Gugerell (2007) states that not only is the 
integration of the financial market beneficial for the economy of the EU, it is also 
beneficial for its financial sector, due to an increase in the sector’s competitiveness. This 
will be achieved by increased competition, created by a decrease in entry barriers. These 
improvements of the EU financial sector are necessary in light of the Lisbon agenda, 
which will be discussed in the next section. In the end, not only the financial sector of the 
EU will benefit from integration of the financial market, but all sectors in the economy, 
because with a more competitive financial sector access to capital will be less costly. 
 
In 1992 an important step was taken into the direction of an integrated EU financial 
system by the signing of the Maastricht Treaty (also known as the Treaty on European 
Union) which came into force in 1993. With this treaty the EMU was a fact. This EMU 
implied an internal market by forming an Economic Union, and a single currency by 
means of the Monetary Union. But, before the Maastricht Treaty became effective, 
integration of the capital market had already begun in 1990, when the last barriers for 
capital movements were removed. In 1994 the EMU countries started with the 
coordination of their monetary policies and in 1999 the exchange rates of the members of 
the EMU were fixed to the euro and the ECB became in charge of the monetary policies 
of the area. The euro was introduced in 2002 as common money. Countries that adopted 
the euro in 2002 as their currency are Austria, Belgium, Germany, Finland, France, 
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Greece, Luxembourg, Ireland, Italy, Netherlands, Portugal and Spain.2 In the rest of this 
study, with EMU is meant the fixing of the exchange rates in 1999 by euro adopting 
countries of the EU. 
 
For the moment the EU is preoccupied with the Lisbon Agenda (or Strategy), which 
expresses the goal of the EU to become the best knowledge-based and most competitive 
economy in the world by 2010 (Grilo and Koopman (2006)). In 2000 the Heads of State 
of the different Member States of the EU presented their plans to achieve this, consisting 
of several ambitious reforms. During past decades, the EU economy has become more 
and more services oriented. The share of the service sector in EU’s GDP is now 70%, 
however, its share in intra-EU trade is only 20% (High Level Group (2004)). The first 
part is in line with the strategy to become more competitive on the world market, because 
the competitive advantage of the EU lies with the services sector (Yokoi-Arai and 
Yoshino (2006)). Competitiveness of the services sector can be improved by decreasing 
barriers for intra-EU trade, so the share of 20% can increase. Reforms that will have the 
biggest impact on the services sector by affecting the internal market for services, are 
capital market reforms, investments in knowledge, and labour market reforms (Grilo and 
Koopman (2006)). By creating an open EU market in which there is a free movement of 
services, competitiveness of the EU services sector will increase due to more competitive 
pressure (EC (2002)). 
 
That the effects of the integration of capital and financial markets in the EU were present 
before the adoption of the euro in 1999 becomes clear from Figure 1.2. It shows that the 
interest rates of Germany and Italy started to converge around 1996/1997. 
 

 Figure 2.1 Three month interbank interest rates (LDN:BBA) in Germany and Italy between 1992 and 2004 

Source: Van Marrewijk (2007) 
 

                                                   
2  Molle (2006). 
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2.1.2 Financial sector in the EU 

The financial sector is defined, according to the NACE3 classification 2007, as financial 
intermediation, except insurance and pension funding, (NACE code 65). Services are 
becoming more and more important in the EU economy. In a globalizing world, countries 
are moving towards their comparative advantage, which lies, in the case of the EU, for an 
important part with services. Nowadays, nearly 70% of EU GDP and employment can be 
attributed to the services sector and the expectation is that this share will become even 
larger in the future.4 Within this services sector an important part is played by the 
financial sector. According to José Manuel González-Páramo, Member of the Executive 
Board of the ECB Ronda, financial and business services account for the largest part of 
total value added in the euro-area in 2005, out of all services sectors. Its share in 
employment is also quite large, although, due to comparatively high productivity 
numbers, somewhat smaller than its GDP share.5 These higher productivity numbers are 
caused by several factors, according to González-Páramo. Firstly, the financial sector 
faces more and higher international competition, because, unlike most services sectors, its 
products can easily be provided outside of the home country due to the internet. Just 
recently Dutch savers got worried whether they would ever see back the money they put 
into a savings account with an Iceland bank. This brings us to the second reason for 
higher productivity, which is a relative high use of Information and Communication 
Technologies, compared to other services sectors. On top of that, the EU began to 
deregulate the financial sector before other service sectors, providing financials with 
more room to improve on productivity. Because of its attribution to the euro-zone 
economy, the financial sector can greatly influence it as well, as has become apparent in 
the prevailing Financial Crisis. Besides influencing the economy by its share in GDP or in 
employment, the financial sector makes another contribution to the economy; by 
providing finances to investments that are the most efficient and profitable at the 
appropriate cost. In this way the financial sector makes sure that the economy functions 
as good as possible.6 Or as stated in the report from the High Level Group chaired by 
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 the European financial sector. 
Being competitive is an important one of them, especially concerning the international 
market. 
 

                                                   
3  Nomenclature statistique des activités économiques dans la Communauté européenne. 
4  Commission of the European Communities (2002).  
5  From his speech on 11 July 2008. 
6  Speech González-Páramo (2008). 
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2.2 Competitiveness 

Section 2.1.2 already mentioned that part of the high productivity of the financial sector, 
relative to other services sectors, can be attributed to the fact that this sector has been 
deregulated earlier. Arnold, Nicoletti and Scarpetta (2008) state that regulation can harm 
especially those sectors and firms that are most promising in making it on the 
international market. This shows that productivity and competitiveness are intertwined. 
Both issues will be elaborated on in this section, along with their definitions and best 
ways to measure them. 
 
 

2.2.1 Concept of competitiveness 

Competitiveness has not always been an important topic for politicians. Only since it 
became discussed more in the empirical literature, have politicians developed an interest 
in the matter. Neo-Schumpeterian theories of growth have played an important part in this 
increased interest. The focus was on what would happen to productivity growth when 
competitors would enter the market (Arnold, Nicoletti and Scarpetta (2008)). That 
productivity and competitiveness have become such important issues in the EU has, 
according to Grilo and Koopman (2006), a lot to do with the relatively low economic 
growth of the EU these last few years. Instead of decreased, the difference in annual GDP 
growth with the US and Asia has increased (High Level Group (2004)). 
 
Nowadays, competitiveness in general receives a lot of attention, there is the annually 
published Global Competitiveness Report by the World Economic Forum, the European 
Competitiveness Report of the EC, the World Competitiveness Yearbook by IMD, etc. 
Competitiveness can be looked at from different levels in an economy. On 
competitiveness at the sectoral level, the level of analysis that is chosen in this study, 
quite some literature already exists. The EC, for example, has published competitive 
analyses on different sectors to keep track of progression made regarding the Lisbon 
Agenda (EC (2007)). The EMU is a new and interesting phenomena, so that a lot of 
research has been done on the subject is not surprising, this also appears from Spiegel 
(2008). 
 
In the literature several definitions of the concept ‘competitiveness’ are available. Below 
are those used by internationally important institutions listed: 
 

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.”7 

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

to achieve prosperity or profit.”8 

                                                   
7  EU Glossary. 
8  World Competitiveness Yearbook 2008. 
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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.”9 

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

determine the level of productivity of a country.”10 

 
Most of these definitions refer to the competitiveness of a whole country, instead of 
giving a definition that is useable for different entities. But they can also be viewed as 
describing the characteristics of competitiveness, and can thus be applied to sectors, 
firms, regions, etc., as well. Since we are looking at competitiveness from an international 
trade point of view the definition of the OECD will be used in this paper from now on. 
Instead of country, sector can be read. So, the level of competitiveness of the financial 
sector depends on the ability of underlying financial firms to sell their products on the 
international market. 
 
There are several drivers behind competitiveness; factors that have a positive influence on 
the competitiveness of an industry or a country. In their literature survey about 
competitiveness, ECORYS (2008) lists these different drivers. According to them 
competitiveness is driven by, among others, technological progress, education, innovation 
and infrastructure. Infrastructure involves the obvious, like roads and railways, but can be 
seen in a wider perspective as well, namely as a whole network of services, including the 
internet and financial networks. The EMU creates a more advanced financial 
infrastructure and thus has the potential to boost competitiveness, not only of the financial 
sector, but also for other sectors. 
 
 

2.2.2 Competitiveness and the financial sector 

Not only do the characteristics of the firm determine its competitiveness, it is also 
determined by the regulatory climate of the home country, especially so for financial 
institutions. That regulations are important has become apparent now that we are in a 
credit crisis. However, they do affect the degree of competitiveness of a country’s 
financial sector. Yokoi-Arai and Yoshino (2006) provide some arguments. For one, 
regulation about entrance and exit of the market has an influence on the level of 
competition in a country, since free entry and exit is one of the conditions of perfect 
competition. The stricter the entrance rules, the less a firm has to worry about new 
entrants. This causes the financial sector to tend to an oligopoly. Past research on 
competition among financial institutions in the EU finds that the prevailing market form 
for its financial sectors is monopolistic competition. This outcome did not hold for all EU 
countries, for example the Netherlands has a very competitive financial sector (Claessens 
and Laeven (2005)). Which might explain why Dutch banks are able to operate on such a 
large international scale. Another condition of perfect competition is complete and perfect 
information. Something that does not hold for the financial sector due to information 
asymmetries. Further more, there is regulation on the amount of capital financial 
institutions need to have (solvability), which conflicts with perfect competition. This 

                                                   
9  OECD Glossary of Statistical Terms. 
10  Porter and Schwab (2008). 
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affects their external competitive position, compared to foreign financials that need a 
lesser amount of capital. Fourthly, the total amount of regulatory burden a financial 
institution needs to comply with plays an important role in international competition. The 
higher this burden, the lower an institutions international competitive position. These 
special characteristics make the financial sector different from all other sectors when it 
comes to competitiveness. This sector is so important for the functioning of an economy, 
that it is being more protected. Regulation provides stability and creates trust. That this is 
for a reason is shown by the current credit crisis. It costs governments very large amounts 
of money to rescue banks from their perdition. And when the trust is gone, the economy 
comes to a hold. Claessens and Laeven (2005) conclude in their paper that a competitive 
financial sector is better at providing finances to other firms in the economy than less 
competitive financial sectors, which is another way in which the financial sector 
influences the economy. That a competitive environment for the financial sector not 
necessarily mean a lot of institutions is stated in Claessens and Klingebiel (2001). 
 
 

2.2.3 Competitiveness measures 

Several different measurements of competitiveness are available in the literature. 
ECORYS (2008) mentions productivity, a measure that is highly recommended by Porter 
(1998). The fact that productivity is used in some of the competitiveness definitions 
underlines the connection between the two. Another measure ECORYS refers to in its 
article is the employment rate. This measure is well known in relation to competitiveness, 
but more regarding a country than an industry or sector. On a more micro economic level 
competitiveness can be measured by means of profits. The firm with the highest profits is 
considered the most competitive. Another measure of competitiveness is the market share 
of a firm.  
 
Productivity is not a specific measure of competitiveness in itself, it is a collective noun 
that can be divided into several sub-measures, like total factor productivity, labour 
productivity and value added (Grilo and Koopman (2006)). An advantage of these 
measures is that they can be calculated at firm level, industry level or national level. They 
describe the relationship between the amount that is produced (goods or services) and the 
amount of resources that was needed (Henricsson and Ericsson (2005)). Oster and 
Antioch (1995) provide some productivity measures that can be used for the financial 
sector. These are the ratio of operating costs to average assets, ratio of operating income 
to costs, and ratio of operating income to staff expenses. With these measures the relation 
between input and output becomes apparent. How much inputs does a company or sector 
need to produce a certain level of output, or what are the costs to keep a certain amount of 
assets. 
 
Since competitiveness is a widely interpretable concept, it is not always easy to measure. 
Especially in cross-country comparisons a measurement bias can occur, due to 
differences in definition of measures, differences in data collection and differences in data 
estimations (Wölfl, A. (2004). In her article Wölfl gives some examples; the choice 
between measuring in current or in constant prices can have an effect on outcomes, 
differences can also occur when aggregate productivity is measured, due to possible 
differences in the relative weights of the components that are used in the aggregation. 
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Calculating productivity of a service industry is more difficult than calculating that of a 
manufacturing industry, with the latter the outcome is pre-defined by the number of 
goods that has been produced. A specific problem with measuring productivity of the 
financial services sector is the division between production of intermediate and of final 
services, which can be different across countries. 
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3 Theoretical Framework 

To determine what happened with the productivity of the financial sector in EMU and 
non-EMU countries of the EU after the adoption of the euro, several impact assessment 
methods can be used. For example via a regression analysis or a survey. Here we chose to 
use a relatively new method; the Harmonic Mass Index (HMI), which is described by 
Hinloopen and Van Marrewijk (2005), because of its specific characteristics and to give 
an impression of how this impact assessment method works and what it can do. 
 
 

3.1 Percentile-Percentile plot 

The HMI is related to the Percentile-Percentile plot (P-P plot). This statistical method is 
used to show the correlation between two different variables, or samples, graphically. 
Firstly, the probability distribution function of the first variable/sample, for example X, is 
displayed in a quantile-percentile space. This means that the different values of X are 
displayed on the horizontal axis and for each value of X the corresponding amount of 
values of X that are below this certain value as a percentage on the vertical axis. When 
this is done for all values of X the probability distribution function is visible. We call the 
probability function of X; )(qFx . The same is done for the second variable/sample, in 

this case Y with probability distribution function )(qFy . The result is represented by the 

graph on the left in Figure 3.1. The next step is to convert the two distribution functions 
into one function in the percentile-percentile space. This is done by taking a random q 
value and use the corresponding percentiles of both functions as inputs for the P-P plot. 
Put in a different way, )(qFy is a function of the inverse of )(qFx , resulting in a new 

function ))(( 1 qFF xy
- . This new function is shown in the right part of Figure 3.1. The 

diagonal represents all points for which the horizontal percentiles and vertical percentiles 
are equal. So when ))(( 1 qFF xy

- coincides with the diagonal, )(qFx  and )(qFy are 

identical. 
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 Figure 3.1 Computation of the P-P plot 

 
The P-P plot is convenient for showing the comparison of two variables or samples 
graphically, due to the fact that it represents the underlying values of the probability 
distributions in percentages, which makes it scale invariant. Another important plus of the 
P-P plot is its characteristic of being influenced more by the majority of observations than 
by outliers, supporting its representational value. Next to these advantages the P-P plot 
also has a downside. In case of a linear transformation of one of the variables/samples, 
the plot will not remain linear, in other words, the P-P plot is not linear-invariant. This is 
a disadvantages according to Wilk and Gnanadesikan (1968), because linearity seems to 
be a geometric configuration that humans are able to perceive most easily. 
 
 

3.2 Harmonic Mass Index 

In the preceding section the P-P plot has been discussed as a tool to present graphically, 
the extend to which two distributions are identical to each other. However, what this 
method lacks, is the ability to provide a numerical indexation of the extend of the 
difference between the two distributions. This is exactly what the HMI does, quite in the 
same way the Gini coefficient provides an index for the Lorenz curve. 
 

Definition of the HMI:   � --=
1

0

1 ))((2),( dppFFpFFHMI yxyx  

When the two distributions differ from each other, the P-P plot will differ from the 
diagonal and in the special case that they are identical the P-P plot will coincide with the 
diagonal. All of this within the [0,1] to [0,1] space, since the range of the P-P plot is from 
0 to 100%, which translates into the square space between 0 and 1. Because the P-P plot 
is drawn in the [0,1] to [0,1] space, it begins in the bottom left corner and ends in the top 
right corner, as does the diagonal. So when the plot deviates from the diagonal there will 
always be a closed space between them (or several spaces), like in Figure 3.2. The surface 
of this space, times two, is used to calculate the HMI. In the extreme case that the two 
distributions are totally different the space between the plot and the diagonal will be half 
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of the total [0,1] to [0,1] space, so a corresponding value of 0.5. To realize that the HMI 
will be a value between 0 and 1, with 0 meaning that the two distributions are completely 
identical (in this case there is no space between the plot and the diagonal), the surface 
between the two curves is multiplied by two. For the computation of the area between the 
two curves Lerman and Yitzhaki’s (1989) way of computing the Gini coefficient can be 
followed. 
 

 Figure 3.2 Graphical representation of the HMI 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HMI is twice the shaded area) 

 
The HMI has important favorable characteristics as impact assessment method. Where 
most impact assessment methods require a lot of data inputs, the HMI test can be 
performed even with a limited amount of data. Secondly, the variables that are used as 
input are continuous, so there is no need to compute discrete approximations. The HMI 
method does not require information about the parameters of the distribution functions 
that belong to the samples tested either, because the method itself determines whether the 
samples are from the same distribution or not. 
 
When comparing the two samples it is assumed that they are from the same distribution. 
So the null-hypothesis that is used is yx FFH =:0 . Assumed also is that the 

observations within one of the samples are not linked to each other. The same holds for 
linkages between observations of both samples. What happens when there are linkages 
between observations is described by Wagenvoort (2006). In this study the Harmonic 
Weighted Mass Index (HMW) is used, because with this method it is possible to compare 
samples including observations that are linked. It shows that for those cases, outcomes 
from the HMI test are good estimations of the outcomes from the HWM test. 
 
As mentioned earlier the outcome of the HMI test will be a value between 0 and 1, with 0 
meaning that the two underlying sample distributions are identical and 1 that they are 
completely different. But what can be said about the values in between? The outcomes 
can be interpreted by comparing them to the HMI-value that corresponds to the critical 
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percentiles 0.90, 0.95, 0.975 and 0.99. So as level of significance can be chosen from 
0.01, 0.025, 0.05 and 0.10. For each of these significance levels ‘threshold’ HMI-values 
are given above which the H0 should be rejected (see Hinloopen and Van Marrewijk 
(2005) for critical percentiles HMI-values). The ‘threshold’ values were found after 
running numerous tests with samples that were known to have identical distributions. 
 
In ECORYS (2008) the HMI is described in the light of impact assessment procedure. In 
this study it will be used as an ex-ante impact assessment method by performing a cross-
section analysis between different EMU and non-EMU EU countries through time. In this 
way we can see which policy change worked in which country and so come up with 
policy recommendations for the future. 
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4 Methodology  

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

4.1 Variables 

To see what happens to the competitiveness of a sector we can look at its productivity 
levels. When a company becomes more competitive it becomes more productive. 
Productivity can be measured in several ways; for example by output, value added, 
employment and income numbers. Since we are dealing with services here, output is 
harder to measure than in case of a car manufacturer. So as measure for productivity and 
so also for competitiveness the variables Value Added and Income are chosen. Value 
added is mentioned in the literature as a widely accepted measure for 
productivity/competitiveness. It reflects the share that the sector contributes to a country’s 
GDP, so it is interesting from a government point of view. A measure of competitiveness, 
that is of more interest from a business’ point of view, is profit. Since data availability of 
profits for the financial sector is limited we chose income as a measure instead. 
 
 

4.1.1 Value Added 

The variable Value Added is defined according to the OECD11 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 different countries we have chosen to use value 
added data of the OECD, measured in indexed volumes. The data is provided by national 
statistical offices. They can use the single- or the double-deflation method. Definition of 
these two methods according to the OECD: 

                                                   
11  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 was available for all participating 
countries, namely; Austria, Belgium, Finland, France, Germany, Italy, Luxembourg, 
Netherlands, Portugal and Spain, except Ireland. For all these countries we used data 
from 1990 until 2003, with annual intervals. The only exception is Germany, for this 
country the data of 1990 is missing, because the data of that year is still split up between 
West and East Germany. The non-EMU countries, for which data was available from 
1990-2003, are; Czech Republic, Denmark, Sweden and the UK. Data of Hungary starts 
at 1991, Poland at 1992, Slovakia at 1993, and Greece at 1995. They all run through 
2003, except for Poland. For this country data is available only until 2002. 
 
 

4.1.2 Income 

For the variable Income we also used data from the OECD and it consists of net interest 
and non-interest income of all banks.12 The 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 commercial banks, savings banks, co-operative banks 
and other miscellaneous monetary institutions of a certain country. 
 
The OECD measures Income in millions of euros at current prices regarding data from 
countries that have adopted the euro. Income data from other countries is measured in 
millions of their national currency. In order to compare them their values have been 
converted into annual percentage changes, compared to the year before. Time period that 
has been taken into consideration for the variable Income is 1990 until 2005, also with 
annual intervals. For the EMU-countries there was no data available for Portugal in this 
timeframe and data on Ireland starts at the year 1996. Regarding the non-EMU countries, 
data on Denmark and Sweden starts at 1990. Data on Poland and Czech Republic start at 
1994 and on Slovakia at 1996. 
 
 

                                                   
12  OECD Banking Statistics. 
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4.2 Model 

To answer the question whether the introduction of the euro has had an effect on the 
financial sector in the EU, especially on that of the EMU countries, the data of Value 
Added and Income of one year is compared to that same data in another year, for both 
EMU and non-EMU countries. This will enable us to determine if there has been an effect 
at all. The next step is to compare Value Added and Income data of EMU countries to 
that of non-EMU countries, for the same year. Now we can tell whether the effect has 
been different for both groups. As explained in chapter 3, the method that will be used for 
these comparisons is the HMI. 
 
 

4.2.1 ‘Five-year-lag’ HMI comparison method 

There are several ways to compare Value Added and Income data. The first comparison 
that will be executed is the ‘five-year-lag’ HMI comparison method, also called ‘moving-
lag’. With this method the Value Added data, of the group of EMU and non-EMU 
countries of one year, is compared to that of the year before, then to that of two years 
before, and so on up until that of five years before. Of course, the same is done with 
respect to the Income data. A comparison time period of five years is chosen, because this 
is just enough years to be able to speak of a pattern, but not too much so that the 
comparison outcomes stay synoptic. In this way we will have a good overview of which 
years deviate from the years before and thus break with the pattern. This is where the 
critical percentiles come in; when an HMI-value is larger than the value that corresponds 
to the relevant critical percentile, we can assume that the distributions of the compared 
years are not the same. Meaning that the distribution of the data of the later year has 
changed with respect to that of the earlier year. Indicating a change in productivity and 
thus competitiveness. An advantage of this method is that it is less time-consuming than 
comparing the data of one year to that of all its preceding years within a certain 
timeframe. Another advantage, already mentioned above, is that the outcomes are 
synoptic enough to see what happens during the total timeframe. 
 
An example of two comparisons is given in Figure 4.1. The graph on the left shows the 
comparison of Value Added data of 2002 to that of 1997 (five-year-lag). The 
corresponding HMI-value is 0.469, which is above the 10% significance threshold of 
0.333, meaning that we can reject H0 in this case and, subsequently, state that there is a 
significant difference between the distribution of Value Added in 2002 compared to that 
of 1997. As a reference, the graph on the right shows the comparison of Value Added 
data of 2003 to that of 2002 (one-year-lag). Here the distributions do not differ 
significantly. The HMI-value of this comparison is 0.119, which is far below the 10% 
significance threshold of 0.333. Hence it can be argued that the distribution of Value 
Added is roughly the same in both years. That the HMI-value of the graph on the left is 
much higher than that of the graph on the right of Figure 4.1 is illustrated by the fact that 
the plot on the left deviates further from the diagonal as the plot on the right does. 



Competitiveness of EU financial sector and the harmonic mass index 24 

 Figure 4.1 Comparison of Value Added data from two different years 

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

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

4.2.2 ‘All years’ comparison method 

A more thorough method, that provides more insight in how the HMI-values differ 
throughout time, is the comparison of each year with all its preceding years, within a 
certain timeframe. Starting with the latest year, this one is compared to all its preceding 
years, resulting in the largest amount of HMI-values. The second-latest year is compared 
to all the years before, resulting in one less HMI-value than the comparison before. This 
is done until the second earliest year of the time period, which can only be compared to 
the earliest year. Now the lag is no longer moving, but differs. A disadvantage of this 
method compared to the ‘five-year-lag’ method of section 4.2.1 is that it is more time 
consuming to perform. Also, the total outcome is less synoptic and so less easy to 
interpret. 
 
 

4.2.3 Comparison between euro and non-euro countries within years 

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

5.1 HMI output Value Added variable 

To be able to answer the first research question, the combined group of euro and non-euro 
countries of the EU is compared throughout the time period of 1990-2003 for variable 
Value Added and from 1990 until 2005 for variable Income. This way we can determine 
whether there is a year that the underlying distribution of the productivity of the group 
changed. These results are analyzed respectively in sections 5.1.1 and 5.2.1 of this 
chapter. As described in Chapter 4, the analysis is split up further into a part on the ‘five-
year-lag’ comparison method and a part on the ‘all years’ comparison method. 
 
For the second research question we compare the productivity distribution of the financial 
sector in EMU-zone EU countries to that of non-EMU EU countries of the same year. 
These results can be found in sections 5.1.2 and 5.2.2. For variable Value Added this is 
done for all the years within the time period of 1990-2003 and for variable Income again 
for the period 1990-2005. 
 
 

5.1.1 Group comparison between years 

‘Five-year-lag’ comparison method 
Table 5.1 shows the HMI-values for the comparisons between years of the EU countries 
together. The first column shows the years that are compared (1, 2, 3, 4 and 5 year lag). 
The second column shows the corresponding HMI-value and the third column gives the 
10% significance threshold, depending on the number of observations. The HMI-values 
that are above this threshold are bold. 
 

 Table 5.1 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 0.418 0.333  2001 1996 0.488 0.333 

  1991 0.290 0.343    1994 0.399 0.333    1997 0.401 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 0.431 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 significant difference regarding the distribution 
of Value Added compared to preceding years (no HMI-value is above the threshold). This 
means that the differences in Value Added of the financial sector between the EU 
countries stayed roughly the same from 1990 to 1996. The year 1997 shows differences 
with the years 1992, 1993 and 1994. These differences are not very large though, but 
since it holds for three preceding years it could indicate that something changed/ is 
changing. The same holds for 1998, 1999 and 2000. Starting from 2001 fewer differences 
are observed. The data of 2001 differs only significantly from 1996 and 1997. For 2002 
this amount is reduced to 1 year, namely 1997. The next year, 2003, differences appear 
regarding 1998 and 1999. This could indicate a new change, since the preceding years did 
not show significant differences compared to these years. When combining these results 
1997 seems to be a turning point. This corresponds to the findings of Van Marrewijk 
(2006), see section 2.1.1, that effects of the adoption of the EMU start already around 
1997 instead of after the adoption itself. 
 
Figure 5.1 illustrates the HMI of the different comparisons graphically. It shows that, on 
average, the HMI-value will increase with the length of the period between the two years. 
Moreover, Figure 5.1 also shows characteristics of the pattern of the HMI during the time 
period. In 1996 there is a rather obvious deviation of the average pattern; all 1996 
comparisons have roughly the same HMI-value, except for the combination 1996-1992 (4 
year lag). Furthermore, all HMI-values of 2000 comparisons are relatively high. This can 
indicate that there has been a change, even though this is not apparent from the table. The 
figure gives a clear summary of Table 5.1, visible is that HMI-values are relatively higher 
in the period between 1997 and 2001. This is exactly the period around the start of the 
EMU. 
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 Figure 5.1 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 data, mentioned in the previous chapter, is 
the ‘all years’ comparison method. By showing the results of this method graphically 
other conclusions can be drawn. This is done in Figure 5.2 for the variable Value Added. 
On the x-axis the base years are displayed, on the Y-axis the years that they are compared 
to. The darker the area, the higher the corresponding HMI-value. 
 
From Figure 5.2 becomes clear that the HMI-value is larger to the end of the time period, 
even when the difference in years is small. This would mean that at the beginning of the 
1990s the EU countries were more alike with respect to the performance of their financial 
sectors. Around the time that the EMU countries started to cooperate more, the 
differences between the EU countries in Value Added became larger. 
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 Figure 5.2 HMI-values Value Added of a year on horizontal axis compared to years on vertical axis 

 
Source: OECD and own calculations 

 
 

5.1.2 Comparison between euro and non-euro countries within years 

To be able to tell whether high HMI scores actually refer to a difference in productivity 
between EMU and non-EMU countries, or to differences between the countries in general 
instead, the two groups are compared for each year within the time period. The results of 
this comparison are presented graphically in Figure 5.3. The red line in the figure 
represents the 10% significance threshold for each years sample size. When the HMI-
value is above this line the H0 can be rejected. 
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 Figure 5.3 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-value is above the 10% significance 
threshold. This implies that outcomes of above the 10% significance threshold observed 
regarding other years in section 5.1.1 do not refer to a difference in distribution of 
financial sector productivity between the EMU and non-EMU group. The peak belonging 
to the 1997 comparison refers to the phenomena described earlier of pre-EMU adoption 
effects. The peak that corresponds to the comparisons of EMU versus non-EMU countries 
in 1992 and 1993 coincide with the Maastricht Treaty. 
 
An important limitation for the comparison of EMU to non-EMU countries that could 
have affected the HMI outcomes, is the amount of data available for this comparison. 
Since here the EMU countries and the non-EMU countries are compared to each other for 
the same year, instead of both groups against all of the countries in another year, the 
amount of data available is much less. More on this limitation will follow in chapter 6. 
 
 

5.2 HMI output Income variable 

Regarding the Income variable a distinction has been made between the comparison of 
the group of EU countries as a whole between years and the comparison of EMU versus 
non-EMU countries within years, as well. 
 
 

5.2.1 Group comparison between years 

‘five-year-lag’ comparison method 
Another variable that has been looked at is the Income variable over time to see whether 
there have been changes in its pattern around the time of the introduction of the euro. 
Here graphs are also created first, showing the comparison of two years, the outcomes are 
displayed in Table 5.2. Again the outcomes that are larger than the 10% significance 
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threshold are bold. It can be seen that the outcomes are different from those of the Value 
Added variable. This will be discussed further in the next chapter. 
 

 Table 5.2 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 can see that for the years 1995 and 1996 the 
HMI-values of the comparison with 1993 and 1994 differ significantly from the 
comparison with the other three years. Both comparisons have outcomes higher than the 
threshold level. The years 1997 and 1998 show the same concerning the year 1994. This 
indicates that 1994 has an unambiguous different distribution than the other years, which 
corresponds to the Maastricht Treaty that came into force at that time. The year 1999 is 
significantly different from 1998. Since this is the year that the EMU was adopted this 
could indicate the beginning of a change. When we look at the outcomes of the 2000 
comparisons, we see that all years are significantly different. Even more striking is the 
fact that the comparison with 1999 gives the highest HMI score, which contradicts with 
the assumption that years that are close to each other have lower HMI scores than those 
further apart. Clearly 2000 is a special year regarding the Income variable. After 2000 the 
results are less extreme again. The next year, 2001, is significantly different only from the 
years 1998 and 2000. Here the same remarkable matter appears as with the 2000 
comparison; compared to its closest year, 2000, we see the highest HMI score. The year 
2002 significantly differs from 1997, 1998, 2000 and 2001. For 2003 this is only 1998 
and 2000. The year 2004 only differs from 2000. And the last one, 2005, differs 
significantly from 2000, 2002 and 2003. Not only does the comparison of the year 2000 
to earlier years result in significant differences, also when compared to later years the 
difference remains. 
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Of the HMI outcomes of the Income variable a graphical representation per year of 
difference (again 1,2,3,4 and 5 year lag) has been made. This is shown in Figure 5.4. Here 
we can see peaks in the HMI outcome for different lags. For example the peculiar 
outcome of the 1 year lag in 2001, which shows a peak in the graph. Other peaks are the 2 
year lag for 2002, the 3 year lag for 2003, the 4 year lag for 2004 and 5 year lag in 2005. 
These peaks all correspond to the year 2000. This pattern can be seen for another year as 
well; 1995 shows a peak for 1 year lag, 1996 for 2 year lag, 1997 for 3 year lag and 1998 
for 4 year lag. All these peaks match to 1994. 
 

 Figure 5.4 HMI-values Income of a year on the horizontal axis, compared to 5 previous years 
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Source: OECD and own calculations 

 
All years’ comparison method 
Figure 5.5 does not immediately give a clear image of the differences in HMI results 
between the years. After looking closer it does tell us something; the row of year 2000 as 
well as the column of year 2000 are darker than the rest, indicating what we already 
concluded earlier; that this year is different from all the others. The same, but to a lesser 
extend, holds for the years 1993 and 1994. Now we are looking at comparisons with even 
more years than in the preceding section, these earlier notions are confirmed. 
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 Figure 5.5 HMI-values Income of a year on horizontal axis compared to years on vertical axis 

Source: OECD and own calculations 

 
 

5.2.2 Comparison between euro and non-euro countries within years 

For the Income variable a comparison between EMU and non-EMU countries has been 
performed as well. Due to a lack of data the time period for which the HMI-values have 
been calculated does not start at 1990, but at 1994. The results are shown in Figure 5.6. 
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 Figure 5.6 HMI-values Income for EMU versus non-EMU countries, 1994-2005 
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Source: Hinloopen and Van Marrewijk (2005), OECD and own calculations 

 
Remarkable are the three clear peaks above the 10% significance threshold for the years 
1995, 2000 and 2004. For the variable Income this would mean that indeed in the year 
2000 a significant difference in the distribution of the Income variable between the EMU 
and the non-EMU countries has occurred. The same holds for 1995. It appears to be the 
case that the variable Value Added shows significant changes before or during an 
important event and the variable Income after the events. The other two peak years did 
not show special deviations in section 5.2.1, shows these outcomes were unexpected. 
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6 Summary 

After the results have been presented they need to be interpreted so that the research 
questions can be answered. This will be done in section 6.1. Limitations of the study will 
be discussed in section 6.2. 
 
 

6.1 Discussion of results 

The result of the ‘five-year-lag’ comparison of Value Added is as was expected for years 
1995 and 1996. They show no significant differences regarding the years before. Starting 
from 1997 significant differences appear. In light of the research on inter-bank interest 
rates between Germany and Italy, mentioned in section 2.1.1, this result is expected too. 
Here we have to reject H0 stating that both distributions are equal, so we can assume that 
a change occurred in the distribution of Value Added in 1997. The answer to the first 
research question; ‘is the distribution of competitiveness of the financial sector of the EU 
significantly different after the adoption of the EMU from that in the years before’, that 
follows from these results is that the distribution is different, but that this difference 
occurred earlier than the actual adoption of the EMU, due to effects of the run-up to the 
implementation. The difference in distribution remains visible up to 2003, but to a lesser 
extend. So at the beginning the effects have the largest impact. 
 
Looking at the ‘five-year-lag’ results for the Income variable we can see that they are 
different from the Value Added results. Here the years 1995 and 1996 do show significant 
differences compared to 1993 and 1994. The years 1997 and 1998 differ from 1994 as 
well. This difference can be an effect of the Maastricht Treaty, which came into force in 
1992 (see section 2.1.1). The next significant difference between years that occurs is 
between 1999 and 1998, but this appears to be only the introduction to much more 
differences in 2000; this year is significantly different from all five preceding years. Why 
is 2000 such a special year for the variable Income instead of 1997? An explanation could 
be that Income is a lagging variable when it comes to policy changes and Value Added a 
leading variable. This conclusion holds in light of the reaction of Income to the 
Maastricht Treaty, which showed differences not until after the facts as well. Concerning 
comparisons of years after 2000, significantly different results still mainly relate to 
comparisons with 2000 or years before that. 
 
Extra information that becomes visible from looking at Figure 5.1 is that the HMI-values 
of 2000 for Value Added are relatively higher than those of other years. This indicates 
that, although 1997 is the year in which the difference in Value Added became apparent, 
these differences reach a high point in 2000, so after the introduction of the euro. Put 
differently, the effects of the EMU on Value Added start already in 1997, but they are 
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strongest in 2000. Figure 5.4 shows the same for Income. This figure supports statements 
made earlier; the two years that are notable from this figure are 1994 and 2000. 
 
Figure 5.2 and Figure 5.5 show the comparisons of the ‘all years’ method and confirm the 
statements made above. 
 
To be able to answer the second research question; ‘is the distribution of competitiveness 
of the financial sector for EMU countries significantly different from the distribution of 
non-EMU EU countries after the adoption of the EMU’, a different comparison was 
made. Now the comparison is no longer about differences between years, but about the 
underlying distributions of EMU to non-EMU countries in the same year. In this way we 
can determine whether the differences that were found before actually relate to 
differences specifically between EMU and non-EMU countries, or to countries in general. 
For the variable Value Added the years that show a significant difference between the 
two country groups, are 1992, 1993 and 1997. The years 1992 and 1993 did not appear in 
the earlier comparisons. This indicates that, even though these two years are not 
significantly different from other years for the group of countries as a whole, the 
distribution of Value Added of EMU-countries is different from that of non-EMU 
countries in these years. This is at the beginning of the Maastricht Treaty. So the Treaty 
did have an influence on the competitiveness of the financial sector in EMU-countries. 
Year 1997 was significantly different from other years in the previous comparisons and 
now we can say that this does indicate that the distribution of Value Added, and thus 
competitiveness, is indeed different for EMU and non-EMU countries, so that the 
introduction of the EMU in the form of the euro really changed the competitiveness of the 
countries involved, compared to those that were not involved. 
 
For variable Income the years that show significantly different distributions in EMU 
countries compared to non-EMU countries is 1995, 2000 and 2004. The year 1995 did not 
come out of the earlier comparisons as a significantly different year, that was 1994 
instead. This indicates that the distribution of Income was significantly different in 1994 
compared to other years, for the group of EU countries as a whole. So, the Maastricht 
Treaty, which came into force in 1993, initially had an effect on the group of countries in 
general in 1994 and this effect continued, on the EMU countries specifically, in 1995. 
The second peak belongs to the year 2000. This year came out of the all-countries 
comparison as significantly different as well. So for this year we can say that the 
distribution of Income in EMU countries was significantly different from that in non-
EMU countries in 2000, meaning that the introduction of fixed exchange rates in the 
euro-zone did affect competitiveness of the financial sector in those countries. The last 
year that shows a peak is 2004. This can be related to the effect the introduction, of four 
of the countries that were in the non-EMU group, into the EU had, on the distribution of 
Income in this group. These countries are Czech Republic, Hungary, Poland and 
Slovakia. From this can be concluded that entering the EU affects Income and thus 
competitiveness of the financial sector, for the entering countries. 
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6.2 Limitations 

As was already mentioned in chapter 5, a limitation of this study is the amount of data 
that was used as input for the HMI. Since the EU consists of 27 member states as of 
January 2007 13, the number of countries used in the comparisons can not be larger than 
27. On top of that not for all these countries Value Added and Income data on the 
financial sector is available. Many of the countries that joined the EU in a later stage have 
national statistical bureaus that do not deliver the same quality data that some of the 
other, more developed countries do, or they do not provide data on certain subjects at all. 
An important advantage of the HMI is that it does not require a lot of data to provide 
useable outcomes, but more data will give more precise outcomes and will lower the 
threshold values for the different critical percentages. This problem is even bigger for the 
comparison of EMU versus non-EMU countries, because then we compare the two 
groups within a year. 
 
Another data limitation has to do with the way in which the data is computed. As already 
mentioned in chapter 2, it is much harder to measure productivity of services than it is of 
manufacturing. Data from the OECD comes from national statistical bureaus and national 
banks. This makes the changes on a bias in the comparisons of data between countries 
larger, due to possible differences in definitions, data collection and estimations. What 
could also have influenced data on Income are differences in inflation between countries. 
 
The third limitation originates from the choice of impact assessment. The HMI-outcomes 
will show whether or not two samples are from the same distribution. What the method 
will not show is the direction in which they differ. It can not answer the question which of 
the two samples changed through time and if this was a positive or negative change. An 
answer to these questions can be found by using another impact assessment method. The 
HMI will give you information about whether there has been a change, information about 
the extent of this change can be provided by for example a regression analysis, or a 
computable general or partial equilibrium model. 

                                                   
13  Website of the European Union http://europa.eu/. 
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7 Conclusions 

Since the establishment of the Benelux the direction of the EU region has been towards 
more cooperation. In the last two decades the main steps forward came in the form of the 
Maastricht Treaty, implementation of the EMU and reforms by means of the Lisbon 
Agenda. A key goal of these policy changes is a better performing EU economy. This can 
be achieved, partly, by increasing the level of competitiveness of EU industries. The 
introduction of the EMU has direct consequences for the financial market and thus for the 
financial sector of the EU. The direct link between the EMU and the financial sector is 
one reason to investigate if the effects of the EMU lead to a more competitive financial 
sector indeed. Another reason to choose this sector as subject is its possibility to 
positively affect the rest of the economy. When the level of competitiveness of the 
financial sector improves it paves the way for other sectors to become more competitive 
as well. 
 
To determine whether the introduction of the EMU had an effect on the competitiveness 
of the financial sector in EMU-countries the HMI was used as impact assessment method. 
Competitiveness is measured by a variable called Value Added, representing value added 
data of the financial intermediate sector, and by another variable, called Income, which 
stands for income data of the banking sector. For the first test, the EMU and non-EMU 
countries combined were compared for several years, for both the variables Value Added 
(1990-2003) and Income (1990-2005). When the HMI-outcomes are above the critical-
percentage threshold of 10% the distribution of the variable tested significantly differs 
between the two years. From the comparisons became clear that the introduction of the 
EMU did significantly change both the level of Value Added and of Income of the 
financial sector, for the group of EMU and non-EMU countries as a whole. This means 
that the level of competitiveness has changed. 
 
For the second comparison the group of countries was split up in an EMU part and a non-
EMU part. These two parts were compared to each other for each year, again using Value 
Added and Income data. For this comparison holds that when the HMI-outcomes are 
above the critical-percentage threshold of 10% the distribution of the variable tested 
significantly differs between the group of EMU countries and the group of non-EMU 
countries, in the same year. The results show that the introduction of the EMU not only 
affected the level of competitiveness of the financial sector in the EU in general, but also 
that it had a different effect on the financial sector of EMU-countries than on that of non-
EMU countries. 
 
Implications for policy 
The Lisbon Agenda, which was adopted in 2000, will expire in 2010. This date is 
approaching rather fast and a lot still needs to be done for the EU to become even 
remotely close to achieving the goals that were set in this Agenda. Since its adoption the 
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Agenda has been revised already, but it will still be difficult to achieve such high goals in 
such a short amount of time. But not all is lost. As result of this study a positive note can 
be directed to policy makers. Regarding the financial sector of the EMU region, we can 
say that policy changes starting from the 1990’s have had an effect on its 
competitiveness. Concluding we can say that policies that are directed towards a more 
open market, capital market in this case, and towards more integration between member 
countries, influence the level of competitiveness in the EU. This is in line with what is 
stated in existing literature. 
 
Implications for future research 
Even though the HMI enables us to determine whether there have been changes in, for 
instance, competitiveness and to attribute these changes to certain events, like policy 
changes, it does not allow us to make statements about the direction of the change. For 
example, whether competitiveness was positively or negatively affected. In order to make 
such statements the use of other impact assessment methods is necessary. In this way 
statements about how much the level of competitiveness has increased or decreased could 
be made as well. Suggestions for impact assessments are, as mentioned in the limitations, 
a regression analysis and a computable general or partial equilibrium model. 
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Appendices 

 Table 0.1 Used data for Value Added and Income for EMU and non-EMU countries (1990-2005) 

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

Source: OECD and own calculations 
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