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ABSTRACT

As the euro is on its second decade, the Europaareign debt crisis and the ever more
evident disparities in competitiveness among merstaes are prompting many to question
whether monetary union is bringing more benefitgntltosts. The optimum currency area
(OCA) theory provides a framework with several enid for such analysis. Most literature
focuses either or on OCA individual criteria or an aggregate analysis of these criteria,

using meta-properties.

Differently, we start by a descriptive analysistbé first twelve euro countries under six
criteria between 1999 and 2009. We detect signgalmiur geographic mobility. However,
nominal wages growth largely outpaced productigtpwth in some periphery countries,
resulting in losses of competitiveness. Financiatkats seem to be deeply integrated. Total
intra-EMU trade increased, though core countriemmséo have benefited more, as their
relative competitiveness improved. We detect noeiased homogeneity of exports structures
of EMU countries. Inflation rates alternated betwegeriods of convergence and of
divergence, though prices levels consistently coyeed between EMU countries. Finally,
budgetary indiscipline was frequent preventing saveountries from having fiscal room to

face asymmetrical shocks.

We conclude by estimating the impact of five OCAitetta on countries’ relative
competitiveness, using real effective exchangesrasea proxy. Differences in the growth of
unit labour costs, the dissimilarity of trade ahd tifferences in output growth were found to
be significant. With a higher confidence levelabglral trade is significant and points towards
the specialization paradigm. Thus, we identify saraeses of the divergent competitiveness
between some EMU countries that contributed to weaconomic growth in parts of the

euro area.

Keywords: optimum currency area; euro area; Economic and koypeUnion (EMU);

competitiveness

JEL-Codes: E42, EG3, F15, F33, F41



1.INTRODUCTION

In 1999, eleven European countries forsook theitormmmous monetary policies and
currencies in favour of the euro. Since the 19¢@s,Economic and Monetary Union (EMU)
project has been analysed under the light of thin@on Currency Area (OCA) theory. This
framework has been used to assess if the bendfascountry belonging to the monetary
union outweigh its costs (Mongelli, 2005). We r@vikis issue more than ten years on as the
euro area is going through its biggest test evé&rGD, 2010): an uneven recovery after the
global economic crisis and a sovereign debt ctisas brought about unprecedented political
tension (IMF, 2010).

There has been much research on the EMU in theléastde and the OCA theory still guides
many of the contributions on this field. Individu@lCA properties (e.g. labour and capital
markets integration; price flexibility) have beemetsubject of attention of a significant
number of authors (e.g. Lopez and Papell, 2007, g&8emand Nitsch, 2008; European
Commission, 2008; Fratzscher and Stracca, 2009;pGlnn and Faia, 2011). Additionally,
many have looked closely on meta-properties thgteagate several criteria, especially the
synchronization of business cycles (Mongelli, 200H)ere has been a special attention to
evaluate whether this synchronization increasest #lfie launch of the euro, i.e., if there has

been an endogeneity of the OCA properties, as gastiby Frankel and Rose (1998).

A different aspect is covered by other researchdrs have studied the rising imbalances
between countries, especially in their current aot® but also in output growth and
unemployment rates, with the core euro area perf@yrmuch better than some periphery
countries (OECD, 2010). These imbalances eventealhtributed to the current euro area
sovereign debt crisis (Arghyrou and Chortareas82QECD, 2010; Zemanek et al. 2010).

Our approach is on a different level. At a first ment, using macroeconomic data, we
describe the economic performance and competitsgené the first twelve countries to join
the EMU, and then their evolution under individ@aCA properties, between 1999 and 2009.
Following this, we assess the impact of some ofdhproperties on the member states’
relative competitiveness. For this purpose, we tadyoumi and Eichengreen’s (1997)
work, using OCA criteria to explain differences the variation of EMU countries’

competitiveness, using real effective exchangesrasea proxy.



The present paper is structured as follows. Ini&ec2, we briefly review the relevant
literature on the OCA theory. In Section 3, we takbrief overview over economic growth
and competitiveness in the EMU in the period 19002 In Section 4, we try to analyse the
performance of the EMU in what concern several Q€éperties. In Section 5, we proceed
by estimating the impact of five OCA criteria onuodries’ relative competitiveness. Finally,
we conclude, by summarizing our most relevant figdi as well as their limitations and

presenting some possible paths of future research.

2.A REVIEW OF THE LITERATURE ON THE OCA THEORY

Mundell (1961) introduced the concept of OCA toerefo a geographic area that would
benefit from a single monetary policy under a comnwurrency or definitely pegged
exchange rates. This was an answer to Friedman3)19&o argued that only flexible

exchange rates allowed for corrective movementessaey to achieve external equilibrium.

To define an OCA, Mundell (1961) considered the ititglof factors, especially labour, as
the main criterion. Geographic mobility allowed farcompensation of shocks suffered in a
part of the area, with workers moving from deprdssgions to the others, thus eliminating
the need for different monetary policies. Intertigttial mobility should also be considered,
since workers had to be able to take jobs in difieindustries (McKinnon, 1963; Kenen,
1969). Moreover, financial integration would alselgh mitigate asymmetrical shocks by

directing savings from surplus regions to affeaads (Ingram, 1962).

Several factors were considered in the followingrge McKinnon (1963) considered that the
more a country is integrated in international tratthe more benefits it would enjoy from
belonging to a currency area. In this situatiorprdeiation would have a lesser effect in
rebalancing a country’s external deficit. KeneBg) argued that monetary unions would
better suit countries with diversified economiesdamand or supply shocks that affected one
sector could be more easily compensated by thesot®¢herwise, Fleming (1971) considered
that a monetary union required, above all, a siitylaf inflation rates, to maintain balanced
current-accounts in the different member statefie@tise, differences of competitiveness

would progressively arise, with countries with regimflation running persistent deficits.

Differently, and abandoning macroeconomic varigbleBntz (1970, in Tavlas, 1993)
considered that political factors would be moreisige than economic ones in the feasibility
4



of a currency area. Likewise, Haberler (1974 pl)38bubted that a European single currency
“would succeed without far-reaching political intagion”.

Since the late 1960s, many economists criticizexl dimgle criteria approach of the first
decade of the OCA theory. Some criteria were diffidco measure (Robson, 1998) and
interdependent (Ishiyama, 1975). This led to theasion that one could define very different
regions as OCA if different criteria were chosera\fas, 1994). As an alternative, some
authors proposed that, rather than focusing in @nenother criterion, countries should

consider their own cost-benefit analysis (Flemit@y71).

Moreover, not only the single-criterion based applobut also some of the assumptions of
the OCA theory were questioned in this period. #swthen, assumed that the long-run
Phillips curve is negatively sloped, i.e., an exgyanary monetary policy or exchange rate
devaluation would lead to a decrease in unemployntéowever, monetarists argued that
workers reacted to higher inflation by demandinghler wage increases. This reduced the
effectiveness of monetary policy to change emplaoyievels (Tavlas, 1993). Thus, the

argument “against currency unions was considenabkened” (Matthes, 2009: p.115).

Criticisms of the assumptions present in the OCdotiz and the slowdown in the European
monetary integration in the 1970s diminished thparance of the field of monetary unions,
reducing the interest in its research until the eithe following decade. But this “intellectual
purgatory” finished by the late 1980s as the pitojé@ single European currency gained new

impetus and previous contributions were revieweellé3 and Tavlas, 2009).

The need to have similar inflation rates prior émnjng a currency union was questioned.
Some authors defended that, if one of the counjoiesng a currency union has a credible
record of inflation targeting and maintains thatmeoitment afterwards, other countries
joining the union will end up with similar inflatiorates, regardless their previous record
(Giavazzi and Pagano, (1988) and Goodhart, 1988s ddvantage was called reputational
benefits (Tavlas, 1994). Notwithstanding, this opsitic perspective was challenged by some
authors (Alberola and Tyrvainen, 1998; Alesinalet2002). The usefulness of autonomous
exchange rates was put into doubt, since studressetd that exchange rates adjustments

happened with considerable lags from the underlghmarks (Tavlas, 1993).

In the early 1990s, the criticism of the singlagenion based approach led many to adopt
meta-properties, i.e., a joint analysis of how@(A criteria affected the way countries in
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monetary unions reacted to shocks (Mongelli, 200%)ere were several possible meta-
properties, namely: similarities of economic shoeksl policy responses; synchronicity of
business cycles; synchronicity of monetary transiois mechanisms (Matthes, 2009). Meta-
properties helped surpass the intrinsic contramhetiof the early contributions (Mongelli,
2005) and were also more easily measured than sodngdual criteria (Matthes, 2009).
Nevertheless, their results could still be conttmty (Tavlas, 1994).

In the 1990s, much attention was given to the thieré European single currency (Tavlas,
1994). Asymmetrical shocks in Europe were more evidhan among US states (Bayoumi
and Eichengreen, 1993a). However, there was evedehemaller and more correlated shocks
between central European countries (Bayoumi anchdgigreen, 1993b). Bayoumi and
Eichengreen (1997) operationalized the OCA theamgating an OCA Index. They
concluded, again, that Germany, Austria, Belgium @@ Netherlands were the most suitable
candidates to monetary unification. Also, the paifsPortugal and Spain and of Italy and
Greece would benefit from monetary integration veiéith other.

This debate also led to the development of alteraa@pproaches, especially the endogeneity
paradigm of Frankel and Rose (1998). These authigyged thaex-antecriteria were not
essential to the feasibility of an OCA, since mafsthem would evolve positively by effect of
countries’ monetary integration. They tested thwsipothesis, concluding that international
trade promoted business cycles correlation (FraakdlRose, 1998). Accordingly, countries

that did not satisfy OCA criteria before joiningarrency union might satisfy them later.

During the first decade of the euro, much of theubbwas on the meta-property of business
cycles synchronization, though a consensus hasbeeh found. Whereas some authors
concluded that evidence of endogeneity could bexdo(Duval et al. 2007; Silvestre and

Mendonca, 2007; Schiavo, 2008), others found nalemde of increased synchronisation
(European Commission, 2008a; Matthes, 2009; Widletl., 2010; Weyerstrass al., 2011).

Despite the abundant studies using meta-propersieslies on individual OCA are also
numerous. Considering the diversity and the intem#smost of these studies for the

proceeding of the paper, we try to summarise teiin findings in Figure 1.



Figure 1: Studies on OCA properties and the EMU

Properties

Authors (year)

Main findings

Labour mobility

Issing (2000)
Alesina et al. (2010)

OECD (2007)

European

Commission (2008a);

Campolmi and Faia
(2011)

Arpaia and
Pichelmann (2007);
OECD (2010);
Zemanek (2010)

Hein and Truger
(2005); Blanchard
(2007)

Labour markets were rigid in the run up to the EMU
There was a tendency to eradivo-tier labour market

Geographic mobility was very low

Rigidity caused higher unemployment and inflation

Rigidity contributed to the loss of competitiven@sshe euro
area periphery

Rigidity was responsible for weaker output growtid athus,
higher unemployment

European

Commission (2008a)

Strong integration and an increase in intra-EMU FDI

Fratzscher and StraccaStrong integration led to diminishing importancedofnestic

Financial

integration (2009) shocks but also to a sharing of national risks
Danthine et al. (2001) Convergence of interest rates on public debt (meduced)
Mongelli (2008) Growth of private debt markets dndreased intra-EMU FDI
European .
Commission (2008a) Increase in intra-EMU trade
Fontagné, et al. Intra-EMU trade brought about reduced price vatgtdnd

Trade (2009) discrimination
integration Berger and Nitsch Once we remove the historic tendency, there aiggre that

(2008)

Kappler (2011)

monetary unification resulted in increased intralEade

The positive relation between trade and busineske cy
synchronization is more evident in the long rumthrathe short
run

Inflation rates
and price
flexibility

Mongelli (2008)
Lopez and Papell
(2007); Zhou et al.
(2008)

Chen and Mahajan
(2010)

Dispersion of inflation rates in the EMU fell toskoric levels

Convergence of inflation rates began before moyetaification,
casting doubts on the role of the single currenayé process

There are more signs of PPP between currency btbelksinside
them

Fiscal integration

OECD (2000)
Zemanek (2010)

Fiscal discipline diminished after taench of the EMU
Fiscal indiscipline helped bringing about the seugn debt crisis




3. A BRIEF OVERVIEW OF ECONOMIC GROWTH AND COMPETITIVENESS INT HE EMU

The first step on our assessment is a descriptwgarison of economic performance in the
twelve countries. For this purpose, we take a labkKGDP growth (Kappler, 2011). As a
simple measure of dispersion in this variable,rafllowing ones, we will use the standard

deviation. In Figure 2 we present each countryisuah GDP growth rate.

Figure 2: GDP growth rate in EMU countries (%) (199-2009)
Country / Year 1999 2000 2001 2002 2003 2004 200500@ 2007 2008 2009

Austria 33 37 05 16 08 25 25 36 37 22 -39
Belgium 35 37 08 14 08 32 17 27 29 10 -28
Finland 39 53 23 18 20 41 29 44 53 09 -82
France 33 39 19 10 11 25 19 22 24 02 26
Germany 20 32 12 00 02 12 08 34 27 10 -47
Greece 34 45 42 34 59 44 23 45 43 13 23
Ireland 109 97 57 65 44 46 60 53 56 35 -7.6
ltaly 15 37 18 05 00 15 07 20 15 -13 -50
Luxembourg 8.4 8.4 25 4.1 1.5 4.4 54 5.0 6.6 1.4 -3.7
Netherlands 47 39 19 01 03 22 20 34 39 19 -39
Portugal 41 39 20 07 -09 16 08 14 24 00 -25
Spain 47 50 36 27 31 33 36 40 36 09 -37
Standard 2,535 1.954 1.42 1.831 1.915 1.169 1.641 1.175 1.438 1.492 1.829
Deviation

Source: Eurostat

We conclude that, despite some volatility, there baen a tendency for a reduction in the
dispersion of GDP growth rates. Nevertheless, éldéist two years, there was an increase in

the dispersion, probably as a result of the glelsahomic crisis (IMF, 2011b).

A possible explanation for different output growtlsa variation in countries’ competitive

position (Blanchard, 2007). As a proxy for compegihess we use the ECB’s real effective
exchange rates (REER) for each country, obtainedefiating the nominal exchange rate of
the euro with the GDP deflator. REER allow for anparison between EMU countries and
their main competitors, including other memberestafThey take into account the possible

intra-EMU differences in inflation as well as vdrs in hominal exchange rates between



the euro and their main trading partners’ curresiciéA rise in the index means a loss of

competitiveness. In Figure 3 we present the REEIR@s for each country.

Figure 3: EMU countries REER indices (GDP deflatorgdeflated) (1Q1999=100) (1999-2009)

Country / Year 1999 2000 2001 2002 2003 2004 200500@ 2007 2008 2009

Austria 98.7 960 955 951 976 981 973 976 97.7 97.6 979
Belgium 98.0 942 942 951 995 101.2 101.1 101.4 102.64.110 104.8
Finland 98.1 939 957 960 983 984 963 952 964 97.1 982
France 97.8 932 93.0 942 985 994 988 99.1 100.3 1021P1.9
Germany 975 89.7 885 888 933 937 914 895 899 89.7 905
Greece 98.4 949 954 975 103.6 1059 105.7 106.6 108.21.00 111.5
Ireland 986 957 99.4 104.0 113.3 115.7 1158 117.6 118.7 119.1 113.9
Italy 985 943 952 975 103.5 105.6 104.7 104.3 105.87.21 108.9

Luxembourg 100.8 986 96.7 974 104.8 1058 108.0 112.7 1148 117.8 116.0
Netherlands 985 96.1 994 102.7 108.7 109.1 108.9 1085 10931.1 109.9
Portugal 99.4 98.0 99.2 1009 1044 1053 105.0 105.3 106.3 107.2 106.9
Spain 994 979 1000 1029 1089 112.2 1143 116.7 118206 120.6

Source: European Central Bank

It is visible that there was significant divergenceREER among EMU countries. It is
important to note that three economies (GermantWauand Finland) have improved their
position. Of the remaining, Spain and Ireland hawéfered a particularly steep loss of
competitiveness. Also, whereas Ireland and Luxemtpowstarted regaining some
competitiveness, Spain, Greece and Italy haveresthhgnated or kept on losing ground.

This loss of competitiveness is partially to blafoethe persistent current account deficits in

some EMU countries (Zemanek, 2010), as we camsEigure 4.

™ http://sdw.ecb.europa.eu/browseExplanation.do 2884972 assessed on February), 2911.
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Figure 4: EMU countries current account as a sharef GDP (%) (1999-2009)

Country / Year 1999 2000 2001 2002 2003 2004 200500@ 2007 2008 2009

Austria -1.7 -05 -0.38 2.6 1.6 1.8 2.2 2.9 3.5 4.6 2.9
Belgium 5.1 4.0 3.4 4.3 3.5 3.2 21 2.0 1.7 -1.8 0.3
Finland 6.2 8.1 8.6 8.9 5.2 6.3 3.6 4.6 4.2 2.9 2.7
France 3.1 1.4 1.8 1.2 0.8 0.5 -0.5 -0.5 -1.0 -2.0 -2.0
Germany -1.3 -1.8 0.0 2.0 1.9 4.6 5.0 6.2 7.5 6.2 5.6
Greece n/a -7.8 -7.2 -6.5 -6.6 -5.8 -75 -11.3 -143 -14.7110
Ireland 0.6 0.1 -0.6 -1.0 0.0 -0.6  -3.5 -36 53 56 -3.0
Italy 0.7 -0.5 -0.1 -0.8 -1.3 -0.9 -1.7 -2.6 -2.4 -29 .1-2
Luxembourg 8.7 135 8.8 10.2 8.3 12.0 11.2 9.9 9.6 4.9 7.0
Netherlands 3.8 1.9 2.4 2.5 55 7.6 7.4 9.3 6.7 4.4 4.9
Portugal -82 -104 -104 83 -65 -83 -104 -10.7 -10.1 -12.6 -10.2
Spain -2.9 -4.0 -4.0 -3.3 -3.5 -5.2 -7.4 -90 -100 -96-51

Source: OECD

We can see that large and persistent deficits wearein Greece and Portugal, but also in
Spain and ltaly. Differently, Finland and Luxembgurad surpluses in their current accounts
in every year, and so did Germany and Austria f&@2. These deficits, initially considered
benign (Blanchard and Giavazzi, 2002), became en@e worrying as they often combined
with sagging economic growth (except for Spain). Wav know they eventually helped
bringing about the current sovereign debt crisisgfrou and Chortareas, 2008; OECD,
2010; Zemanek et al. 2010).

These very different economic trajectories reduoe effectiveness of a single monetary
policy (Friedman, 1953). It might also lead to theed for clearly distinct policies for some

countries, which turns out to be impossible withimonetary union.
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4. THE EMU UNDER OCA PROPERTIES

In order to understand the previously presentetityeave analyse theevolution of the EMU in
regard to OCA properties. At this time, the anayisi still of a descriptive type. We divide
our focus on six OCA properties and, for each ehthwe use appropriate indicators. We will
not analyse political factors since they are hatdequantify and there were no significant
changes in the EMU’s framework in the studied prims we have previously seen. Figure 5

summarises those properties and indicators.

Figure 5: Selected OCA properties and respective indicators

OCA properties

Indicators

Authors (year)

Labour market integration and
wages flexibility

Unemployment rate

Mundell (1961)

Long-term unemployment rate

OECD (1999)

Share of EMU citizens living in
foreign EMU countries

OECD (1999)

Nominal wages

Arpaia and Pichelmann (2007)

Productivity and unit labour costs

Arpaia and Pichelmann (2007)

Financial and capital markets
integration

Government bond yields

Danthine et al. (2001)

FDI

Mongelli (2008)

Economic openness

Openness to trade ratio

Bayoumi and Eichengreen (1997)

Diversification of production

Structure of external trade

Bayoumi and Eicheng(&88a7)

Similarity and flexibility of
inflation rates and price levels

Inflation rates

Fleming (1971)

Purchasing power parity

Koedijk et al. (2004)

Fiscal Integration

Budget balance and stock of debt as

share of the GDP

OECD (1999)

EU revenues as a share of the GNI

Mongelli (2005)

Labour market integration and wages flexibility

The first OCA property mentioned in the literatwas labour market flexibility, for in its

presence regional shocks would be more easily cosgped (Mundell, 1961). Accordingly,

we assess whether this compensation effect hasgresant in the EMU by measuring the
dispersion of unemployment rates. In the presemanantegrated labour market, workers
would move away from high-unemployment, thus thspdision of unemployment rates

would decrease. In Figure 6 we present unemploymaes for the analysed period. For
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purpose of analysis, we also included data forfitts¢ 15 countries that joined EU, which

includes the 12 studied countries, plus Denmaskihited Kingdom and Sweden.

Figure 6: EMU countries unemployment rates (%) (199-2009)
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The standard deviation of the unemployment ratescbasistently decreased until 2007, even

in periods that unemployment rate increased inBW®J and in the EU. Such an evolution

points towards labour market integration. This @y was interrupted in the last two

studied years, which we can assume to be a consegjoéthe global crisis (IMF, 2011b).

To assess inter-sectorial mobility we use long-tamamployment rates (12 months or more).

A high rate can be a sign of workers’ difficulty imd a job in a different sector after an
asymmetrical shock (OECD, 1999). We present thectsd data in Figure 7.

Figure 7: EMU countries long term unemployment rates (%) (1999-2009)
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T
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Source: Eurostat
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Data shows a tendency of reduction in long termmpieyment rates. Simultaneously, the
dispersion of this variable has also been decrgasinsistently, except for 2009, which we
can see as a sign of increased inter-sectorial lityoliihis conclusion is reinforced by a fall
in the dispersion of this variable, which can bedras a sign that the labour force has gained
inter-sectorial mobility either inside their couss or by moving to other member states. It
would also be interesting to take a look at gedg@amobility. Unfortunately, data regarding
intra-EU migration movements is generally patchy,EAJ citizens enjoy total freedom of
movement inside the Union (OECD, 2007). Nevertleldéise literature stresses that

geographic mobility in the EU is very low, thoughsi increasing (OECD, 2007).

A different perspective of the labour market isagivby the evolution of wages. In monetary
union, nominal wages flexibility is of paramountgortance to compensate for asymmetrical
shocks, since there are no nominal exchange ratesstore the previous equilibrium. In
Figure 8 we present the initial average value accbmaulated growth in nominal wages,

productivity and unit labour costs (ULC).

Figure 8: Accumulated growth in wages, productivityand ULC in the EMU (1999=100) (1999-2009)
1999 average  Nominal

Country nominal wages wages Productivity ULC
Austria 32075,64 124.43 115.05 111.44
Belgium 36931,69 130.60 105.58 123.70
Finland 29843,00 139.06 110.91 125.19
France (values for 2008) 33039,36 128.96 113.19 118.46
Germany 30690,25 111.37 112.89 105.99
Greece 16478,56 173.93 129.43 137.88
Ireland 28085,62 164.63 132.57 132.77
Italy 27076,15 126.59 100.68 131.44
Luxembourg 39464,91 135.83 100.62 134.99
Netherlands 28978,06 137.64 112.66 127.28
Portugal 14095,74 142.29 109.98 129.39
Spain 21981,78 141.96 110.05 134.58

Source: OECD

Data reveals a tendency for bigger nominal wagevtran the countries that had smaller
nominal wages when they joined the EMU. This is surprising as in an integrated market
wages are expected to converge. However thereeasrad cases that deserve a closer look.
Italy had the third smaller increase albeit havihg fourth smaller starting nominal wages.

Greece and Ireland had especially big nominal waggeases in the studied period.
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As we have seen, unless nominal wage increasepareined with a growth in productivity,
they will result in loss of competitiveness as wadlan increase in inflation (Campolmi and
Faia, 2011). However, only Germany kept nominal evagreases in line with productivity
growth, with the consequent small increase in UE@en though other countries managed to
achieve significant productivity growth, namelyléned and Greece, these gains were more
than outpaced by increases in nominal wages, neguhh a loss of competitiveness. The
situation was even direr in Spain and Portugal, resteteep nominal wages increases were
combined with lacklustre productivity growth. Thassults are broadly consistent with the

variations in REER and the current accounts bakadetailed in the previous chapter.

Therefore, it is arguable that many EMU countrigsribt have the wage flexibility required
to maintain their competitive positions in the ffidecade of currency union. The same

assessment has been frequently made on the lite(gtg. OECD, 2010).

Financial and capital markets integration

Seminal contributions also underlined the imporgaatthe integration of financial markets,
to compensate for asymmetric shocks (Ingram, 198&). begin by taking a look at the
government bonds market. The convergence of iriteaig=s on public debt, once the effect of
fundamental risk, also known as credit risk, is ogad, is a sign of increased integration in
financial markets (Danthine et.a2001). In Figure 9 we present the non-weightaddard

deviation of the interest rates on ten years gowemnt bonds, both with and without

Luxembourg, for this country is especially smalllave have no data for it from 2007.

Figure 9: Interest rates on EMU governments ten yaa bonds (%) (1999-2009)
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Source: OECD
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Interest rates tended to converge, especially wWeeexclude Luxembourg from the analysis.
This tendency was reversed in the last two yeanghmas a consequence of the steep increase
in Greece and Ireland’s interest rates. This isydwer, a result of differentiated perceived
risk in the titles and not a financial disintegoati(IMF, 2011a). The private sector debt

market also grew during this period (Mongelli, 2p(®inting towards increased integration.

A different proxy is Foreign Direct Investment (FCBetween EMU countries (Mongelli,

2008). Unfortunately, we could not find completéormation in this regard. Still, intra-EMU

FDI as a share of the GDP increased from one fdtlone third (European Commission,
2008a) and total intra-EMU FDI grew more than 240%6ngelli, 2008).

Economic openness

The more a country is integrated in internatiomatlé, the more benefits it can enjoy from
belonging to a currency area (McKinnon, 1963). Mm@e yet accurate measure of this
integration is the openness ratio, which is catealdy dividing the total imports and exports
of a country by its GDP (Bayoumi and Eichengree997). In Figure 10 we present the

openness ratio of each EMU country.
Figure 10: EMU countries openness ratio (constantrres) (%) (1999-2009)

Country /

Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 2
Austria 843 91.1 960 961 981 105.2 109.8 1129 117.5 1150 101.3
Belgium 142.2 153.6 153.3 154.0 154.0 159.0 164.5 167.9 .6170172.8 157.5
Finland 703 781 775 786 773 801 848 895 915 965 847
France 514 56.2 565 568 562 579 594 611 622 621645
Germany 61.3 664 681 69.1 719 774 823 896 929 946 874
Greece 576 63.2 611 567 551 578 570 586 598 59.61.25
Ireland 165.8 183.1 186.9 182.6 174.3 179.9 180.7 181.4 183.4 186.3 189.6
Italy 497 532 534 524 522 537 542 564 579 56.29.34

Luxembourg 271.0 279.0 286.2 279.0 293.6 313.3 310.0 332.2 338.7 346.6 330.8
Netherlands 124.0 134.6 135.0 135.7 1375 143.7 148.8 1555 .9158160.8 153.3
Portugal 671 69.0 686 687 703 734 739 794 825 838 763
Spain 58.2 612 616 617 629 652 663 693 719 69.00.86

Source: OECD

If we ignore the exceptional year of 2009, when wWald crisis caused a contraction in
global trade (IMF, 2010), all the countries hadeadency to have an increase in their
openness ratio, or at least to maintain it. Itnieliesting to note that while some countries

greatly increased their openness ratio, namely mlpairg, the Netherlands, Germany and
15



Belgium, others had only slight or negligible ireses, like Greece and Italy. This results in
unequal benefits from the single currency and pbggoints out to shifts in competitiveness.

A different set of benefits from a single currerang related to the elimination of exchange
rates risk and transaction costs inside the ewra @Emerson et al. 1992). Accordingly, in

Figure 11 present the Intra-EMU openness ratiq,aansidering only intra-EMU trade.
Figure 11: Countries’ Intra-EMU openness ratio (current prices) (%) (1999-2009)

5'8;:‘”3’/ 1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 2
Austria 38.1 415 421 417 422 445 447 482 489 480 409
Belgium 76.3 848 854 887 887 924 978 103.8 1059 510588.3
Finland 215 241 221 213 220 219 225 246 246 232 181
France 233 256 252 239 236 241 242 248 252 250152
Germany 226 255 258 251 257 272 282 300 310 312 263
Greece 159 170 168 159 155 154 143 148 154 150241
Ireland 426 444 443 401 358 360 369 346 323 311 331
Italy 183 201 197 187 188 189 190 201 209 205691

Luxembourg 651 863 877 771 829 885 792 763 736 77.0 60.1
Netherlands 55.5 61.6 58.2 54.6 54.1 57.5 60.1 64.2 65.2 66.36.6 5
Portugal 358 404 426 388 385 386 364 366 364 368 326
Spain 25.8 27.8 26.3 25.1 25.2 25.2 24.8 24.9 25.1 2349.11

Source: Eurostat

This data shows some relevant tendencies. On tad&amnd, most of the countries’ intra-EMU
trade did not rise as share of the GDP. When ekduthe year of 2009, for the reasons
discussed above, we see that the openness ratieagad significantly in Belgium,
Luxembourg, the Netherlands, Austria and Germamyit@ other hand, it decreased steeply
in Ireland but also in Spain and Greece. A plaesiésplanation for these findings is the

already described loss of competitiveness in thesetries, vis-a-vis their EMU partners.

Diversification of production

Countries with diversified production benefit mdrem monetary unification, as shocks that
affect one part of the market are more easily corsgied by the remaining ones (Kenen,
1969). Accordingly, we analyse the exports of EMalmtries by sector, as a measure of
diversification of production (Bayoumi and Eicheegn, 1997). In Figure 12 we present the
share of each sector in the total exports of the&JEMmM 1999 to 2009. Products are divided
according to the SITC.
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Figure 12: Share of each sector in total exports ithe EMU (%) (1999-2009)

Sector / Year 1999 2000 2001 2002 2003 2004 2005 0620 2007 2008 2009
Food, drinksand g g5 539 35 642 656 625 615 598 606 634 7.04
tobacco

Raw materials 214 214 199 204 205 216 216 233 236 2.35162
Mineral fuels,

lubricants and 179 256 233 237 262 267 376 423 406 516 3.98
related materials

Chermicals and 10.79 11.00 11.33 12.25 12.42 12.61 12.87 12.81961212.83 14.13
related products

Other

manufactured 22.74 22.38 21.92 21.72 21.48 2158 21.21 21.66 21.56 20.85 19.93
goods

Machinery and

transport 3512 3557 3560 34.27 33.96 33.83 32.72 31.93683130.41 28.56
equipment

Services 20.62 20.05 20.48 20.94 20.91 20.90 21.12 21.06 21.32 22.06 24.19
Standard Deviation 12.36 12.32 12.36 11.95 11.77 11.75 11.26 11.01961010.44 10.32

Source: Eurostat and European Commission

There are signs of increased diversification, usiregstandard deviation as a measure. It is

clear that services have become more importanbenekternal trade of the EMU and that

machinery and transport equipment, despite havasy some weight, remain the most

significant sector in the total exports. Nevertis|esince data is aggregated in only eight

sectors, possible intra-sectorial changes areaveiated.

With a different aim in mind we now take a looktlaé comparative diversification between

EMU countries. For each country we have calcula@ch sector’'s share in total exports and

then we have calculated the difference betweeretbleares and the EMU’s shares. In Figure

13 we present the sum of these differences, inlafeswealue, for each country.

Figure 13: Sum of the absolute value of the differeces in export shares by sector between EMU coungis

and the EMU (pp) (1999-2009)

f;'g;;‘try’ 1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 2
Austria 242 229 221 196 203 167 19.2 204 192 209 213
Belgium 284 283 269 323 318 332 346 353 351 335333
Finland 289 342 285 275 30.1 283 264 288 264 258 275
France 128 122 121 108 111 110 92 97 81 86 99
Germany 234 233 239 251 258 249 250 240 243 252 248
Greece 926 917 926 912 888 944 911 880 880 882408
Ireland 335 367 419 509 600 637 660 704 759 793 793
ltaly 227 233 244 239 231 228 219 214 210 223302
Luxembourg 102.3 1056 96.8 967 959 988 985 99.9 110.3 109.3 107.6
Netherlands  24.9 241 246 253 241 221 249 270 265 30.47.72
Portugal 358 354 363 352 337 339 323 308 322 320 362
Spain 305 292 311 30.6 298 290 292 290 282 27.4812

Source: Eurostat and European Commission
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Data gives us a picture of very different economkespecially, Luxembourg, Greece and
Ireland’s structure of exports were very differém@m the EMU’s. Therefore, in regard to
trade, these three countries are the most vulretabhsymmetric shocks in relation to the
remaining EMU. When analysing tendencies we cantisgemost of countries’ structures
haven’t changed significantly with the exceptiorrefand. From this data it is not possible to

infer an increasing homogeneity in countries’ ecoiostructure.

Similarity and flexibility of inflation rates and p rice levels

Fleming (1971) considered similar inflation ratesential to form an OCA. Accordingly, we
compare inflation rates in the twelve countriesFigure 14 we present the percentage change
on the previous year of the Harmonised Index of <bamer Prices (HICP) for the EMU
countries. Additionally, for each country, we hasalculated the sum of the differences

between its inflation rates and the EMU'’s.
Figure 14: Annual change of the HICP in the EMU coatries (%) (1999-2009)

$§;P”V/ 1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 2 Avg. Sgirf‘; of

Austria 05 20 23 17 13 20 21 17 22 32 04 18 -2.9
Belgium 11 2.7 2.4 1.6 15 1.9 2.5 2.3 1.8 4.5 0.0 2.0 0.1
Finland 13 29 27y 20 13 01 08 13 16 39 16 1.8 -2.6
France 0.6 1.8 1.8 1.9 2.2 2.3 1.9 1.9 1.6 3.2 0.1 1.8 9-2
Germany 06 14 19 14 10 18 19 18 23 28 0.2 1.6 -5.1
Greece 2.1 2.9 3.7 3.9 3.4 3.0 3.5 3.3 3.0 4.2 13 3.1 212

reland 25 53 40 47 40 23 22 27 29 31 -17 29 97
Italy 17 26 23 26 28 23 22 22 20 35 08 23 28
Lux. 10 38 24 21 25 32 38 30 27 41 00 26 63
Nether. 2.0 23 51 39 22 14 15 17 16 22 10 23 27
Portugal 22 28 44 37 33 25 21 30 24 27 -09 26 60
Spain 22 35 28 36 31 31 34 36 28 41 02 29 80
Egﬁgtﬁﬁ) 11 21 24 23 21 21 22 22 21 33 03

gfvri‘gtaigfl 072 1.02 106 114 096 084 086 074 052 0.72930

Source: Eurostat

In the first years of the euro inflation rates dged and from 2002 to 2007 they steadily
converged. Then, they diverged again. The ECB’saibje of keeping EMU'’s inflation rate

below but close to 2% (European Commission, 200&es) achieved only in 1999 and 2009,
though inflation was generally close to the benatkmaiowever, differences can be noted.
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Especially Greece, Ireland and Spain had hightioftarates. These countries also had, as we
have previously analysed, some of the bigger imge& wages with the consequent loss of
competitiveness. This can, in most cases, be ewgaaby the Balassa-Samuelson effect
(Mongelli, 2008) and by labour markets’ rigidityg@polmi and Faia, 2011).

A complementary explanation for different inflatiostes would be that some countries had
lower price levels in 1999 and, according to th® Rreory, their price levels increased faster
as they converged (Koedijk et al., 2004). In Figlibe we present PPP levels, defined as the

amount of currency units a given quantity of goadd services costs in each country.

Figure 15: PPPs in the EMU countries (EU27=1) (1992009)

Country / Year 1999 2000 2001 2002 2003 2004 200500@ 2007 2008 2009
EU27 1 1 1 1 1 1 1 1 1 1 1

Austria 1.060 1.035 1.068 1.048 1.047 1.038 1.059 1.051681.01.092 1.121
Belgium 1.065 1.025 1.031 1.012 1.039 1.064 1.074 1.084 1.092 1.120 1.149
Finland 1.159 1.144 1178 1174 1196 1.157 1.167 1.166581.11.178 1.208
France 1.110 1.080 1.070 1.059 1.110 1.116 1.103 1.109 1.100 1.137 1.165
Germany 1.127 1.112 1.113 1.102 1.086 1.064 1.035 1.028231.01.042 1.069
Greece 0.787 0.780 0.781 0.772 0.815 0.825 0.853 0.858 0.885 0.898 0.943
Ireland 1.075 1.106 1.156 1.175 1.200 1.194 1.206 1.208801.11.217 1.198
Italy 0.946 0.940 0.941 0.989 1.010 1.036 1.035 1.023 1.006 1.009 1.033
Luxembourg 1.088 1.081 1.104 1.093 1.114 1.095 1.138 1.123381.11.160 1.197
Netherlands 1.048 1.026 1.055 1.055 1.097 1.079 1.070 1.066 1.056 1.084 1.125
Portugal 0.805 0.805 0.822 0.829 0.835 0.850 0.817 0.813120.80.831 0.840
Spain 0.847 0.844 0.862 0.858 0.891 0.901 0.913 0.903 0.897 0.922 0.944

Standard Deviation 0.130 0.126 0.132 0.131 0.128 0.117 0.121 0.121160.10.121 0.119

Source: Eurostat

Indeed, the PPPs between countries tended to ggvdowever, firm conclusions cannot be
taken from so small a period. Other studies poimtedthat this tendency had begun before
1999 (Lopez and Papell, 2007; Zhou et al., 2008)rddver, the initial low price levels in

Greece, Portugal and Spain are consistent withititeer inflation rates in these countries. On

the other hand, Ireland and Luxembourg’s priceltede not justify higher inflation rates.
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Fiscal Integration

As we have mentioned, budgetary discipline is thi discal integration approach in the
EMU (Eichengreen and Wyplosz, 1998). Accordinglye start by taking a look at budget

balances, in Figure 16, having in mind the definiit of 3% (De Grauwe, 2007).
Figure 16: EMU countries budget balances as a shad national GDP (%) (1999-2009)

5'8;:‘”3’/ 1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 2 Average
Austria 23 -17 00 07 -15 -45 -1.7 -16 09 -09 -41 -18
Belgium 06 00 04 01 01 -03 -27 01 -03 -13 -59 -1.0
Finland 16 68 50 40 24 23 27 40 52 42 26 32
France 18 -15 -15 31 -41 36 29 23 27 -3375  -31
Germany  -15 13 -28 -37 40 38 -33 -16 03 01 -30 -20
Greece . 37 -45 -48 56 -75 -52 57 64 -98 45 -6.9
Ireland 27 47 09 04 04 14 16 29 01 -73 -143 -07
Italy 17 08 31 29 35 35 -43 -34 -15 -2754  -30
Lux. 34 60 61 21 05 -11 00 14 37 30 -09 22
Nether. 04 20 02 =21 31 -17 -03 05 02 06 -55 08-
Portugal 27 29 -43 29 30 -34 59 -41 31 -35 -101 4.2
Spain 14 -10 06 05 02 -03 10 20 19 -42 n1. -13
Average 04 08 -04 -13 -18 -22 -18 -07 -03 -21 -7.2
\':‘Iggggrr]sf o 1 3 3 5 6 4 3 2 5 10

Source: Eurostat

We can see that the deficit limit agreed on the Wds violated every year since 2000.
Nevertheless, the years 2008 and 2009 must besaalyg the light of the economic crisis
(IMF, 2010). It is clear that some countries weegsfstent transgressors, especially Greece,
but also Portugal, Italy and France. Moreover, ewaen ignoring 2008 and 2009, only five
countries (Belgium, Finland, Ireland, Luxembourgda8pain) never breached the limit.
Greece was especially rule-breaking, however its fiscal position was revealed only later
as statistical data was reviewed during the sogereebt crisis (OECD, 2010).

When we consider the economic growth in years oéssive deficits, from 1999 to 2007, we
see that all violations, bar Germany in 2003, o@dlin years with positive or null growth.
Even admitting that yearly variations might hideyave performance between quarters, we
can conclude that budgetary discipline was notesyatically present in the EMU from 1999
to 2009. This situation led to an accumulation wblgc which is shown in Figure 17. We pay
special attention to the debt limit of 60% of thBS(Eichengreen and Wyplosz, 1998).
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Figure 17: EMU government consolidated gross debtsaa share of national GDP (%) (1999-2009)

Country / Year 1999 2000 2001 2002 2003 2004 200500@ 2007 2008 2009

Austria 67.3 665 673 66.7 658 652 646 628 60.7 638 69.6
Belgium 113.7 107.9 106.6 103.5 985 94.2 92.1 88.1 84.2 .68996.2
Finland 457 43.8 425 415 445 444 417 39.7 352 341 438
France 589 573 569 588 629 649 664 637 639 67.7837
Germany 60.9 59.7 588 604 639 658 680 676 649 663 735
Greece 94.0 1034 103.7 1017 974 98,6 100.0 106.1 105140.7 127.1
Ireland 485 37.8 355 321 309 296 274 248 250 444 656
Italy 113.7 109.2 108.8 105.7 1044 1039 1059 106.6 .610306.3 116.1

Luxembourg 6.4 6.2 6.3 6.3 6.1 6.3 6.1 6.7 6.7 13.6 14.6
Netherlands 61.1 53.8 50.7 505 520 524 518 474 453 58.20.8 6

Portugal 496 485 512 538 559 576 628 639 683 716 83.0
Spain 62.3 59.3 55.5 52.5 48.7 46.2 43.0 39.6 36.1 39.83.35
Number of 7 4 4 5 6 6 7 7 7 7 9
violations

Source: Eurostat

Data shows us that, already in 1999, seven cosn@ieeeded the debt limit, and that
violations were frequent. As a consequence, appsie concerning the high levels of
public debt in some EMU countries triggered theeseign debt crisis in 2010 (Zemanek,
2010) and, as of August 2011, three member statiesdafor external help to meet their
refinancing needs: Greece, Ireland and Portugabfiaan Commission, 2011).

The EU budget can be used to transfer resourcesrigther to poorer regions, thus being an
imperfect proxy for fiscal integration in the EMWI¢ngelli, 2005). These own resources
have a maximum limit, agreed by EU governmentsctviior the period between 2007 and
2013 was reduced from 1.24% to 1.23% of the EU Gileed, EU’s revenues as a share of
the GNI have steadily decreased from 1999 to 2808,have then started increasing slightly,
remaining well below the limit of 1.23% (Europeaar@mission 2008b, 2010). Therefore, we
confirm that the EU budget was not reinforced ideorto support the possible needs for fiscal
integration in the context of the EMU.

In this chapter we have analysed the EMU undepérspective of six OCA properties, using
several indications. Our findings were not alwagsdusive and all the indicators did not

point towards the same conclusions. In Figure 1&uvemarise our results.

21



Figure 18: Summary of the assessment of OCA propees

OCA properties

Indicators Main findings

Labour market integration
and wages flexibility

Signs of geographic mobility as these rates

SISO EI (S converged until 2007

Decrease and convergence, pointing
Long-term unemployment rat towards inter-sectorial and geographic

mobility
Share of EMU citizens living Scarce data available. Reviewed studies
in foreign EMU countries indicate that the share is small
Nominal wages Generally, countries with smaller nominal

wages in 1999 had bigger increases. These
Productivity and unit labour increases in wages surpassed the growth in
costs productivity, resulting in different patterns
of growth of ULC in the euro area

Financial and capital markets
integration

Significant convergence until the sovereign

Government bond yields debt crisis

Scarce data available. Reviewed studies
FDI indicate that intra-EMU FDI increased
substantially

Economic openness

Core euro area countries increased their
intra-EMU trade, possibly as a result of

Openness to trade ratio gains in competitiveness. Differently, some
periphery countries traded less inside the
EMU

Diversification of production

No signs of homogenisation of structures in

Structure of external trade the EMU

Similarity and flexibility of
inflation rates and price levels

Inflation rates were lower than in previous
Inflation rates decades. There were periods of convergence
and of divergence between EMU countries

There was a tendency for converge in price

Purchasing power parity levels in the EMU

Fiscal Integration

There were several cases of fiscal
Budget balance and stock Ofmdisci line, thus the envisioned fiscal
debt as share of the GDP P !

cushion did not materialize

EU revenues as a share of thEU revenues did not increase between 1999
GNI and 2009
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5. EXPLAINING CHANGES IN COMPETITIVENESS AS A RESULT OF OCA PROPERTIES

After analysing the evolution of the selected OCwperties in the first ten years of the
EMU, we assess their quantitative impact on the auea’s competitiveness. For this purpose
we use REER as a proxy. Accordingly, we adapt tloelehput forward by Bayoumi and

Eichengreen (1997), which simultaneously considex®ral OCA properties and their impact
in exchange rates. The original model aimed atamiplg bilateral nominal exchange rate
variation as a function of three OCA propertiesynasietric disturbances to output, trade

linkages and the usefulness of money for transastio

We introduce some changes in the model. Inevitatstyconsider real exchange-rates instead
of nominal ones. Bayoumi and Eichengreen considdéradreal exchange-rates would yield
similar results to nominal ones. On the other havelintroduce a new variable: the growth of
unit labour costs. Since the labour market wasfitise dimension considered in the OCA
theory (Mundell, 1961), we believe that its perfamoe can be useful to understand
differences in EMU countries’ competitive positidgince inflation rates are implicit in real
exchange rates it would not make sense to inclbdmtin this analysis. Finally, whereas
Bayoumi and Eichengreen used averages from peobt#n years for each variable, we use
annual data, due to the fact that our studied gdezamprises only eleven years. Therefore,

we propose the following equation:
REER; = a +B;0UTPUT; + B,DISSIM; + B sTRADE; + BJLOG(SIZE); + fsULC;
Where, considering each year:

REER,; is the difference, in absolute value, betweenatams in the real effective exchange-rates of t@sni

and j (source: ECB).
OUTPUT; is the difference, in absolute value, betweerré¢lab GDP growth rates of countries i and j.

DISSIMij is the sum of the differences, in absolutdue, of the share of each group of productseorices in

the countries’ total exports, between countriesd p
TRADE:I] is the mean of the bilateral exports to Giafflo between countries i and j.
LOG(SIZE)ijj is the logarithm of the mean of the safithe countries’ GDP.

ULCij is the difference, in absolute value, betwédlem ULC growth rates of countries i and j, in egelr. ULC

is measured as the average cost of labour peofiaiitput.

Based on the OCA theory, we can anticipate thessifithe proposed variables (Figure 19):
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Figure 19: Expected signs of the variables coeffits

Variable Expected Sign Authors
OUTPUT + Friedman (1953)
DISSIM + Mundell (1961)
TRADE -+ Frankel and Rose (1998) / Kenen (1969) and Krug(ha83)
LOG(SIZE) - McKinnon (1963)
ULC + Mundell (1961)

In a flexible system, differences in economic perfance result in exchange rates movements
(Friedman, 1953). Thus, we expect OUTPUT to havpositive coefficient. The more
different countries are, the more asymmetric shdbky tend to suffer and therefore their
exchange rates are expected to vary more, givigSIM a positive coefficient. If more trade
results in the specialization of economies, mogamasetric shocks are to be expected, thus
bigger variations in exchange rates (Krugman, 1993) TRADE will have a positive
coefficient. On the other hand, if increased trgdemotes more homogeneous economies
their economic cycles are expected to become namadnised (Frankel and Rose, 1998) and
TRADE will have a negative coefficient. The biggbe size of the pair of countries is, the
bigger is the pool of non-tradable goods and sesviavailable, which protects their
economies from fluctuations in relative prices (Mmhon, 1963). Therefore we expect their
REER to vary less, resulting in a negative coefhtiof LOG(SIZE).

In monetary unions, countries with rigid labour kets might see their competitiveness erode
with time, as bigger increases in labour costs,w#ieris paribusresult in a decrease in

competitiveness (OECD, 1999). Hence, we expect tLkave a positive coefficient.

For the estimation of our equation, a first premm#ry step was to calculate the correlation
between our proposed variables, especially betw2&EIM and TRADE. The obtained
correlogram did not show signs of correlations tt@ild endanger the statistical inference,
thus we preceded to the estimation of the propasadkl, using the method of ordinary least
squares. Results are presented on Figure 20.
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Figure 20 - Main findings of models estimation

Proposed model

Without ULC

6 dummies (cross-

Variable weighed)
Coefficient Prob.  Coefficient Prob. Coefficient  Bro
C 1.250223 0.1293  1.286116 0.1237 0.370191 0.5729
OUTPUT 0.059581 0.0438 0.069347 0.0207 0.055443 0.0354
DISSIM 0.005113 0.0034  0.006842 0.0001 0.005189 0.0005
TRADE 0.034965 0.116  0.018267 0.4167 0.022173 0.2172
LOG(SIZE) -0.042224 0.4916  -0.024893 0.6883 0.020851 0.6681
ULC 0.183257 0.0000 z - 0.155067  0.0000
YEAR=1999 - - - - -0.355975 0.0055
YEAR=2000 = S = = 0.382194  0.0025
YEAR=2001 - - - - 0.588734 0.0000
YEAR=2003 - = = - 0.734882  0.0000
YEAR=2007 - - - - -0.745287 0.0000
YEAR=2008 = = S - -0.296758 0.0189
A‘g;j;ﬁg X 0.083613 0.035566 0.223335

From this results we conclude that the variable (8IZE) is not statistically significant and
TRADE is only significant at a 12% confidence lev@h the other hand, OUTPUT, DISSIM
and ULC have the predicted signs, thus reinfor¢heg validity of the previously reviewed
OCA theory. Comparable results were obtained byoBay and Eichengreen (1997).
TRADE, however, has a positive coefficient, whicloints toward the specialization

paradigm. Bayoumi and Eichengreen (1997) had cdedwtherwise.

If we want to follow more closely Bayoumi and Eicdigeeen (1997), a pertinent adaptation of
our model would be to discard the variable ULC.this case, as seen from Figure 20,
LOG(SIZE) and TRADE would be even less statisticalignificant and the adjusted’R
would be less than half the one obtained with thamete model. OUTPUT and DISSIM

would maintain their significance and coefficieigrs.

A different approach would lead us to remove thiesghcratic effects of each pair of
countries and of years that affected equally thelve countries. These adaptations allow us

to concentrate on the importance of the propose@dhblas. Since REER is calculated using
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several countries as a reference, most of them avithirrency that floats against the euro,
nominal variations in exchange rates will affect BMU countries. We estimated the
significance of dummy variables for each year, wiie goal of identifying the years with
significant impact on REER. In the presented reswk include the six significant dummies.
The results of such estimation (Figure 20 — sedu®mies”) show that whereas OUTPUT,
DISSIM and ULC keep their coefficients and sigrafice relatively unchanged, TRADE
becomes definitely non-significant. More interegtimowever, is that the six selected years
are not only significant but have a strong effettREER. The dollar, in particular, weakened
from 2002 to 2007 (OECD, 2010), which is probablgaase of the significance of the years
2003 and 2007.

In our view, the statistical significance of thabeee variables confirms the validity of the
model. Also, our results confirm that the OCA thesiill provides useful information for the

debate on the EMU. Apart from output growth and strecture of trade, the evidence from
our model reinforces the conclusions of previousk&dhat put big increases in unit labour
costs in some countries as a central cause of tlenimg gap in competitiveness among
EMU countries (e.g. European Commission, 2008a; DEXD10; Zemanek, 2010).

It is pertinent to note that the global fit of tiedel (measured by the adjusted), & small. It
improves when we introduce dummies for some yeassilting in the inclusion of the effect
of the euro exchange rate. Also, despite the dshed significance of the variable TRADE,
this does not mean that trade is not part of tipaeation to the divergent competitiveness in
the EMU. In fact, the trade related variable DISSW4s found to be significant. The
proposed model is admittedly simple. The inclussbulifferent properties or proxies and the
use of different estimation procedures would prdpahed additional light on this subject.

We consider our contribution to be a first step thesserves to be further explored.
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6. FINAL REMARKS

As we have taken a look at different economic aspedentified as crucial for a successful
monetary union by the OCA theory, possible causeshe EMU current travails have
emerged. This is especially true in labour markéthereas unemployment rates converged
between EMU countries, wage policies give us aediffit message. Peripheral countries' low
initial nominal wages grew faster than core cowstriyet their productivity growth was, in
many cases, sluggish, resulting in loss of competiess (Arpaia and Pichelmann, 2007;
OECD, 2010; Zemanek, 2010).

Other OCA properties give us interesting informati®@oth financial and capital markets
have shown signs of increased integration. Howetierjncrease in intra-EMU trade appears
to have been more the result of a previous tendehay a consequence of monetary
unification (Berger and Nitsch, 2008). Moreovergeasnomies have become more diversified

no signs of homogenisation, as predicted by FraahkélRose (1998), were identified.

The ECB's mandate for keeping inflation close lmloWw 2% (European Commission, 2008a)
was rarely successful, though inflation rates ha@en close to the target. Inflation rates in
peripheral countries were usually higher. This atitn and the concurrent strong wages
growth eroded their competitiveness (Zemanek, 20Fd3cal integration seen as the
compliance of budgetary rules was a disappointnfentdiscipline in the run up to the euro
was succeeded by profligacy. Some countries vidlabe budget deficit limit every year

since 2000, piling up an excessive stock of debt.

We measured the impact of the most important OCAp@ities on the relative

competitiveness of EMU countries. We concluded tliférent growth in labour costs was an
important factor, hence putting our work in a gnogvigroup of contributions pointing in the

same way. Differences in output growth and in trpdterns of each pair of countries were
also deemed significant variables. The impact efititensity of trade in our model pointed to
the specialization paradigm predicted by Krugma®98). This raises questions about the
impact of trade on the stability of the EMU. Howeue significance of the selected variable

is small, forcing us to look at this conclusioniwitinforced caution.

This work leaves several questions to be answéiiestly, in each analysed property, some
countries moved more closely than others: assesgiether a smaller set of countries form a
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more perfect union would possibly yield new infotioa. Another interesting aspect is the
impact of political factors on the performance bé tEMU. A look at their impact on the
economic performance of the EMU would certainly tctmite to the ongoing debate about
changes to the European institutional frameworkssible paths for the EMU to cope with
the challenges that the sovereign debt crisis iisglng about are, in itself, a rich field of
future research. As the seminal contribution of &er{1969) made clear, having different

domains for monetary and fiscal policies may berdugpe for disaster.

As times passes, more data from the EMU will baeeed and more interesting studies can
be made. Namely, Bayoumi and Eichengreen (199 7%papp of using averages of periods of
ten years can be replicated. Finally, every sif@@A property deserved a more detailed
study. Nevertheless, the several shortcomings emtifted are enough for us to agree with
the proposition that monetary union is no excusecfountries to avoid doing structural

reforms, especially in labour and product markédsirfg, 2000; OECD, 2010). Indeed, the
loss of autonomous monetary policy would make thedispensable (European Commission,
2008a).
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