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INTRODUCTION

Further economic and monetary integration in Europe is currently at
hold due to crisis and even questions about possible Greece exile. Especially
in those conditions it is important to see whether integrated Europe can
handle future problems and if economic and monetary integration can be
helpful or rather more problematic. The main aim of this paper is to check
to what degree business cycles are synchronized in the Eurozone and the
European Union and what are the main determinants of business cycles
synchronization. To achieve it, the following steps are taken. Firstly, we turn
to optimum currency area theory, to see what conditions need to be meet, if
the European Union and the Euro Area can use common monetary policy
to deal with some economic shocks.

In our analysis we used yearly data from World Bank, IMF Directions of
Trade, EUROSTAT, EU KLEMS, and IMF IFS. All data were available for
the European Union and Euro Area member countries mostly for the period
1991-2011. The exceptions are time series of economy structure, which ended
in 2007, and convergence, which ended in 2010.

1 Article was prepared within the research project “Convergence in countries and
regions of the European Union” funded by the Polish National Science Centre, on
the basis of the decision No. DEC-2011/01/N/HS4/03077 and is a full version of the
presentation given at VII International Conference on Applied Economics: Contem-
porary Issues in Economy — Growth perspectives in Europe, and a full version of an
article submitted there.
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The structure of the paper is as follows. In section two the theoretical
framework of traditional and recent optimum currency area concepts
is briefly discussed. Section three contains all necessary methodological
explanations. In section four the preliminary data analysis is employed
to see how business cycles and their determinants were acting during last
20 years. Finally, in section five panel data analysis is used to check how those
determinants actually influence business cycles synchronization. Section six
concludes.

1. THEORY OF OPTIMUM CURRENCY AREAS

M. Friedman? in 1951 initiated an ongoing debate on optimal exchange
rate for a given economy. According to his arguments in conditions of
nominal rigidities within the country freely floating exchange rate works as
an adjustment mechanism. But as other researchers pointed out, that country
itself does not have to be an optimal entity for maintaining one currency.
According to these observations, including several conditions is a necessity
when defining borders of optimum currency area. Then optimum currency
area can be defined as a domain where benefits of adopting common currency
outweigh costs of lack of monetary autonomy and flexibility of a single country
exchange rate3.

The so-called “old” theory of optimum currency areas was trying to
identify criteria that would make abolition of flexible exchange rate and
independent monetary policy for a member country as least costly as possible.
Perfectly elastic wages and prices can replace flexible exchange rate and
independent monetary policy*. Inspired by M. Friedman’s work, R. Mundell’
suggested that country itself did not need to be such an homogenous
organism that adjustment processes could be accomplished through

2 M. Friedman, The Case for Flexible Exchange Rates, “Essays in Positive Economics”,
The University of Chicago Press, Chicago 1953.

3 C.P. Hallwood, R. MacDonald, International Money and Finance, Blackwell Publishing,
Oxford 2000, p. 73.

4 P. de Grauwe, Economics of Monetary Union, Oxford University Press, New York 2007,
p. 6-10.

5 R. Mundell, Updating the Agenda for Monetary Union, Extended version of a luncheon
speech presented at the Conference on Optimum Currency Areas, Tel-Aviv University,
December 5, 1997, p. 3.
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exchange rate flexibility and after J. Meade® proposed labour force mobility
criterion’.

R. McKinnon proposed an additional criterion — openness of economies
of potential currency union member countries®. Highly open to each other the
member economies would be characterized with more symmetric distribution
of economic shocks. Additionally high amplitude of variation of exchange
rates would strongly disturb inner price stability of such a type of economy®.
P. Kenen proposed two additional criteria of optimum currency area. Firstly
covering fiscal and monetary domain!9, which nowadays is described as fiscal
federalism — interregional fiscal transfers are becoming adjustment mechanism
within common currency areall (from regions experiencing expansion to ones
experiencing depression)!2. The second criterion proposed by P. Kenen is
diversification of production (and consumption) structure, which is reflected
by versatile export structure!3. According to the author, higher diversification
of economy’s structure leads to distribution of sector specific shocks more
evenly in the whole economy!4.

All those criteria laid fundaments of old theory of optimum currency
areas. The theory had static character and could be helpful in determining
whether at a given point of time it is optimal for a given country to enter
a currency union. On the other hand, development of economic theory,
especially the concept of natural rate of unemployment by M. Friedman!> and

6 J. Meade, The Balance-of-Payments Problems of a European Free-Trade Area, “The
Economic Journal”, Vol. 67, No. 267 (Sep. 1957), p. 385-386.

7 R. Mundell, A Theory of Optimum Currency Areas, ,,American Economic Review”,
1961, No. 51, p. 662.

8 R. McKinnon, Optimum Currency Areas, ,American Economic Review”, 1963, No. 53,
p. 717-718.

9 1. Maes, Optimum Currency Area Theory and European Monetary Integration, “Tijdschrift
voor Economie en Management”, 1992, Vol. XXXVII, 2, p. 143.

10 P. Kenen, The Theory of Optimum Currency Areas: An Eclectic View, [in:] Monetary
Problems in the International Economy, R. Mundell, A. Swobod (ed.), University of
Chicago Press, Chicago—London 1969, p. 46.

1 Tbidem.

12 A. Fatas, Does EMU Need a Fiscal Federation?, INSEAD and CEPR, Economic Policy
Panel, October 1997, p. 1.

13 S. Bukowski, Unia monetarna teoria i polityka, Difin, Warszawa 2007, p. 36.

14 M. Jurek, Development of the Optimum Currency Areas Theory — Some Issues, “Poznan
University of Economics Review”, 2004, nr 4, p. 31.

15 M. Friedman, The Role of Monetary Policy, “The American Economic Review”, Vol. 58,
No. 1 (Mar. 1968), p. 11.
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E. Phelps!¢ as well as the influence of rational expectations theory on monetary
policy effectiveness!” decreased perceived costs of independent monetary
policy abolition. Portfolio-balance and assets models indicated that exchange
rate could vary a lot from its fundamentals, particularly from international
trade variables!8. In the light of these concepts changes in nominal exchange
rate and independent monetary policy have an impact on the economy only
in the short run. At the same time economists started emphasizing qualitative
character of monetary unification and large spread of benefits that it brings!®.
All those findings led to creation of the “new” theory of optimum currency
areas?0.

Along with “new” theory of optimum currency areas and more dynamic
approach to integration processes within monetary union two contradicting
views on its performance came about. First of them is known as “European
Commission View” and states that the more advanced economic integration
is, the lower probability of asymmetric economic shocks to occur is, they
are also expected to be less frequent and less intensive?l. This effect is
explained by an increased share of intra-industry trade, which leads to a more
symmetrical distribution of economic shocks?2.

With “European Commission View” is connected endogeneity of optimum
currency areas criteria hypothesis created by J. Frankel and A. Rose, who,
as they stated, wanted to use “Lucas Critique”? to optimum currency
area analysis. According to their observations, a progress in economic
integration leads higher business cycles correlation through more symmetric

-

6 E. Phelps, Phillips Curves, Expectations of Inflation and Optimal Unemployment over
Time, “Economica”, New Series, Vol. 34, No. 135 (Aug. 1967), p. 256.

17 R. Lucas, Expectations and the Neutrality of Money, “Journal of Economic Theory”,
4.103-124 (1972), p. 114.

18 G.S. Tavlas, The ‘New’ Theory of optimum Currency Areas, “The World Economy”,
1993, Vol. 16, No. 6, p. 665-666.

19 EP. Mongelli, “New” Views on the Optimum Currency Area Theory: What is EMU Telling
Us?, European Central Bank Working Papers, April 2002, No. 138, p. 33.

20 G.S. Tavlas, The ‘New’ Theory..., op. cit.

21 One market, one money. An evaluation of the potential benefits and costs of forming an
economic and monetary union, “European Economy”, 1990, No. 44, p. 46.

22 R. Horvath, L. Komarek, Optimum Currency Area Theory: an Approach for Thinking
about Monetary Integration, Warwick Economic Research Papers, No. 647, Warwick
2002, p. 15.

23 R. Lucas, Econometric Policy Evaluation: A Critique, [in:] The Phillips Curve and Labor

Markets, K. Brunner, A. Meltzer (ed.), North Holland, Amsterdam 1976, p. 41-42.
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distribution of demand shocks and increase of intra-industry trade?4. This,
in consequences, means that optimum currency area criteria do not need
to be fulfilled ex ante and can be fulfilled ex post. G. Lee and M. Azali
came to similar conclusions based on their research on East Asia® as well as
J. Silvestre, A. Mendonga and J. Passos, who, on the other hand, found out
that the increases of international trade intensity had decreasing marginal
effect on business cycles synchronization2o.

Besides intra-industry trade nowadays, economists enlist different origins
of optimum currency area endogeneity. R. Mundell and R. McKinnon
argue that currency unification leads to domestic residents’ portfolio
diversification by adding foreign bonds or other foreign financial assets?”.
Authors explain this occurrence by elimination of exchange rate risk — this
phenomenon is known as risk sharing and was considered main part of the
optimum currency area theory, by its founder R. Mundell in 197328, This
theoretical view is strongly supported by the data on impact of monetary
integration in Europe on international portfolio diversification?®. Higher
degree of portfolio diversification leads to more symmetric economic shock
distribution. Additionally, participation in common currency area implies
inability to use idiosyncratic monetary policy which reduces the probability
of asymmetric monetary shocks occurrence in the member countries® and in

24 J. Frankel, A. Rose, The Endogeneity of the Optimum Currency Area Criteria, CPER
1997, p. 23.

25 G. Lee, M. Azali, The Endogeneity of The Optimum Currency Area Criteria in East Asia,
Discussion paper 15/09, Monasch 2009, p. 13.

26 J. Silvestre, A. Mendonga, J. Passos, The Shrinking Endogeneity of Optimum Currency
Areas Criteria: Evidence from the European Monetary Union — A Beta Regression
Approach, ISEG Working Paper 022, DE 2007, p. 10.

27 R. McKinnon, Optimum Currency Areas and European Experience, Stanford University
Press, Stanford 2001, p. 5-11.

28 T. Warin, P.V. Wunnava, H.P. Janicki, Testing Mundell’s Intuition of Endogenous OCA
Theory, IZA Discussion Paper, September 2008, No. 3739, p. 7.

29 K. Beck, M. Mozdzen, Instytucjonalne przyczyny kryzysu w Stanach Zjednoczonych, [in:]
Wyzwania polityki ekonomicznej w warunkach swiatowego kryzysu finansowego i gospo-
darczego, A. Prusek (ed.), Wydawnictwo Uniwersytetu Ekonomicznego w Krakowie,
Krakéw 2011, p. 256.

30 K. Beck, Akcesja Polski do strefy euro w swietle teorii optymalnych obszaréw walutowych
— weryfikacja empiryczna, [in:] Kontrowersje wokot akcesji Polski do Unii Gospodarczej
i Walutowej, S. Lis (ed.), Wydawnictwo Uniwersytetu Ekonomicznego w Krakowie,
Krakow 2011, p. 227.
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turn leads to higher business cycles correlation3l. P. de Grauwe argues that

difference in a type of monetary regime is considered one of the main sources

of asymmetric economic shocks32.

Second voice considering dynamic approach to common currency area
performance is known as “the Krugman’s View”. P. Krugman argues that in
integrating economies four following phenomena will occur33:

1) regional specialization — when there are low obstacles to trade production
can be located in the way to achieve highest possible external scale
effects (in regions with highest comparative advantage in specific good
production)34, that leads to;

2) instability of regional export — when region is highly specialized even slight
changes in customers tastes or technology can cause high amplitude of
demand fluctuation of demand for regional products, what in turn causes;

3) pro-cyclical capital flows — negative economic shocks are accompanied by
capital outflows as a result of decreased profitability of investment in the
region, which leads to;

4) divergence of long run growth — regions experienced by negative shocks
are condemned to perpetual decrease of economic growth; this effect
is amplified by labour force mobility (labour force emigration unable
unemployment to increase and in turn stops pressure on wage decrease
and competitiveness increase — negative impact of labour mobility has
been described by P. Ganog and D. Shoag3>).

T. Bayoumi and B. Eichengreen came to the same conclusions using
econometrics. They argue that United States as a common currency area are
characterized by higher specialization and higher intensification of asymmetric
demand shocks when compared to less integrated European Union3¢. Despite
strong theoretical and empirical arguments “the European Commission
View” and endogenity of optimum currency criteria hypothesis seem to the

31 J. Babetski, EU Enlargement and Endogeneity of OCA Criteria: Evidence from the
CEECs, Czech National Bank, Research Department, Working Papers No. 2004/02,
p. 2.

32 P. de Grauwe, Unia Walutowa, Polskie Wydawnictwo Ekonomiczne, Warszawa 2003.

33 P. Krugman, Lessons of Massachusetts for EMU, “Adjustment and growth in the European
Monetary Union”, CEPR, Cambridge University Press, New York 1993, p. 242-243.

34 J. Fidrmuc, The Endogeneity of Optimum Currency Area Criteria, Intra industry Trade
and EMU Enlargement, BOFIT Discussion Papers, No. 8, Helsinki 2001, p. 23.

35 P. Ganog, D. Shoag, Why Has Regional Convergency in the U.S. Stopped, Harvard
Kennedy School Working Paper, 2012.

36 T. Bayoumi, B. Eichengreen, Shocking Aspects of European Monetary Integration,
NBER Working Paper, January 1992, No. 3949, p. 35.
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dominate economic debate. This fact can be explained by the latest research
contradicting Bayoumi and Eichengreen, but still the hypothesis has not been
verified in a definite way?7.

More recent literature focuses attention on verifying hypotheses
about different determinants of business cycles synchronization. J. Imbs38
finds significant relationship between business cycles synchronization and
specialization, capital mobility and trade using system of simultaneous
equations. The same approach with the same results has been provided
more recently by I. Siedschlag®® and S. Nées and N. Zorell*0. M. Baxter
and M. Kouparitsas*! employ extreme bounds analysis (methodological
framework created by E. Leamer and H. Leonard*? and developed
by R. Levine, D. Renelt*} and X. Sala-i-Martin**) to several potential
determinants of business cycles synchronization, but beside the gravity
variables they found only trade significant. In more recent approach
U. Bower and C. Guillemineau* using the same methodology but focusing
their attention on the Euro Area found only trade, economic specialization
at industry level, fiscal deficits, price competitiveness and stock market
differentials significant business cycles synchronization determinants. On the

37 P. de Grauwe, EP. Mongelli, Endogeneities of Optimum Currency Areas: What brings
Countries Sharing a Single Currency Closer Together?, EBC Working Paper No. 468,
Frankfurt am Main 2005.

38 J. Imbs, Trade, Finance, Specialization, and Synchronization, “Review of Economics and
Statistics”, 2004, Vol. 86, No. 3, p. 723-734.

39 1. Siedschlag, Patterns and Determinants of Business Cycles Synchronization in Enlarged
European and Monetary Union, “Eastern Journal of European Studies”, 2010, Vol. 1,
No. 1, p. 21-44.

40 S. Nées, N. Zorell, Business Cycles Synchronization. Disentangling Trade and Financial
Linkages, EBC Working Paper, 2011, No. 1322.

41 M. Baxter, M. Kouparitsas, Determinants of Business Cycle Comovement: A Robust
Analysis, NBER Working Paper, 2004, No. 10725.

42 E. Leamer, H. Leonard, Reporting the Fragility of Regression Estimates, “The Review
of Economics and Statistics”, 1981, Vol. 65, No. 2, p. 306-317; E. Leamer, Let’s Take
the Con out of Econometrics, “American Economic Review”, 1983, Vol. 73, No. 1,
p. 31-43.

43 R. Levine, D. Renelt, A4 Sensitivity Analysis of Cross-Country Growth Regressions,
“American Economic Review”, 1992, Vol. 82, No. 4, p. 942-963.

4 X. Sala-i-Martin, I Just Ran Two Million Regressions, “American Economic Review
Papers and Proceedings”, 1997, Vol. 27, No. 2, p. 178-183; X. Sala-i-Martin, I Just Ran
Four Million Regressions, NBER Working Papers, 1997, No. 6252.

45 U. Bower, C. Guillemineau, Determinants of Business Cycles Synchronization Across
Euro Area Countries, EBC Working Papers, 2006, No. 587.
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other hand, M. Bordo and T. Helbling* argue that increasing business cycles
synchronization is a worldwide phenomenon. S. Lehwald*’ using Bayesian
dynamic factor model and variance decomposition, argues that great part of
increased business cycles synchronization among the Euro Area countries
comes from worldwide tendencies rather than ongoing integration inside the
region. J. Imbs and R. Wacziarg*® have shown that higher convergence of real
income leads to U-shaped structure similarity function. This suggest that level
of convergence might also impact business cycles synchronization in different
ways, depending on specific country real GDP per capita.

Summing up one can argue that development in economic theory led to
verification of conclusions based on “old” theory of optimum currency areas.
Nowadays loss of ability to conduct independent monetary policy and to adopt
flexible exchange rate regime is not considered such a big cost for integrating
countries as it was before. Moreover, endogenous theories and wide approach
to qualitative aspects of monetary integration and accompanying benefits
bring new arguments for currency union.

2. DATA AND METHODOLOGY

In order to verify, whether the Euro Area and the European Union are
optimum currency areas business cycles synchronization approach is used. In
order to justify this choice two arguments can be raised. First one considers
lack of proper adjustment mechanisms in the absence of flexible exchange
rates and independent monetary policy. Neither Euro Area, nor European
Union have any institutions, that facilitates federal fiscalism. Certainly, the
European Union provides redistribution of means as part of structural policy
and even though this policy can lead to higher degree of real convergence?,
it cannot function as an adjustment mechanism. Also preliminary data
analysis has shown a very low level of labour force mobility. Not only net
migration rates are very low (especially in a case of the Euro Area), but

46 M. Bordo, T. Helbling, International Business Cycle Synchronization in Historical
Perspective, NBER Working Paper, 2011, No. 16103.

47 S. Lehwald, Has the Euro Changed Business Cycle Synchronization? Evidence from the
Core and the Periphery, IFO Working Papers, 2012, No. 122.

48 J. Imbs, R. Wacziarg, Stages of Diversification, “American Economic Review”, 2003,
Vol. 93, No. 1, p. 63-86.

49 Higher degree of real convergence might lead to higher business cycles synchroniza-
tion — this argument will be explored further in the text.
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also are better explained by differences in real wage level then by changes
of unemployment or GDP growth rate and their deviation from natural
levels®0. Finally employing vector autoregression model (VAR)3! has shown
insufficient degree of wage elasticity to serve as an adjustment mechanism>2.

As a second reason one considers the nature of business cycles
synchronization. Impact of optimum currency area criteria, which are focused on
more symmetrical spread of economic shocks (level of trade and intra-industry
trade, economy diversification, degree of specialization), is reflected in
a higher business cycles synchronization. Of course symmetrical spread of
economic shocks and business cycles synchronization are not the same thing,
that is why in our analysis some control variables are used in order to correct
that difference. Also business cycles approach allows to include some dynamic
aspects of monetary integration, like impact of participation in the monetary
union and its effects on convergence, specialization and trade.

To show how business cycles synchronization is determined by the above
mentioned factors two approaches are used. Both in the preliminary analysis
and panel data approach the same samples were used consisting of the
European Union and the Euro Area member countries.

2.1. Measures of business cycles synchronization

In a case of the preliminary data analysis correlation coefficient for
a period of ten years is calculated to investigate business cycles synchronization
between two countries. Measure is defined as:

10 - -
Z - (gik_gi)(gjk_gj)
r(gigj) = 10 —

/Y (gl e gk — g

2

where:

r(g;» 8;) — GDP growth rates correlation coefficient for countries A and B,
8 — GDP growth rate of country A at year k,

gjx — GDP growth rate of country B at year k,

g — average GDP growth of country A,

g; — average GDP growth of country B.

50 Labor mobility determined by differences in real wage, can bring higher real wage and
GDP per capita convergence level, but cannot work as an adjustment mechanism.

51 Model was formulated with endogenous variables representing changes in nominal
wage, real wage, unit labor cost and unemployment rate.

52 As impulse-response approach have shown, in case of any Euro Area country, wage
elasticity couldn’t bring unemployment to initial level within time of five years.
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Then in order to obtain measure of average business synchronization
level for Euro Area the following correlation matrix is constructed:

1 r12 e rlj e rl}’l
}"21 1 “ee ”‘211 “ee r2n
Fa o e 1o

7rn1 rn2 e rﬂj e 1 |

and the mean value of correlation coefficients is taken, which is defined as:

1 n—1 n

earzmz Z Tij,

due to the fact, that the Euro Area has 17 member countries. Analogically
average value of correlation coefficient for the European Union can be
defined as:

1 n—1 n
eur = o l; j;l Ty,

This measures have some very convenient properties. Firstly, for uneven
number of countries, which is the case of both European Union and Euro
Area, measure takes values from 1 (perfect business cycles synchronization)
to 0. Close to zero value of average correlation coefficient suggest, that there
are two groups of countries with very high business cycles synchronization
degree within the group, and very low outside the group or simply business
cycles of countries of interest are not synchronized. On the other hand, this
measure has one drawback — it explores business cycles synchronization not
for a given year but for ten year periods. The correlation coefficient proper
usage requires at least several observations to be treated as a statistically
significant measure. At the same time one must face an obvious discomfort
of not being able to rely on yearly interpretation.

In a case of panel data approach, absolute difference in year to year GDP
growth rates between two countries is used. Value of the measure at year k
is defined as:

mod (gik,gjk) = WlOd(gik—gjk)-
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One must admit that this measure is less precise than the one presented
previously, but it has an advantage of maintaining length of times series
untouched.

2.2. Measures of international trade

In order to measure impact of international trade on business cycles
synchronization in panel data approach bilateral values of international
trade as percentage of GDP for each pair of countries for every year k were
calculated. The measure is defined as:

. _ Imports i + Exports
tradebi;;; = GDPu + GDPj

For preliminary data analysis approach in case of the Euro Area, average
value of bilateral trade as a percentage of GDP between all member countries
was calculated. Measure for the Euro Area is defined as:

C_ 1 5 & Imports; + Exports;;
eatradesz - 136 Z GDPI i GDPJ ’

i=1j=i+1

and for the European Union as:

Z”: Imports; + Exports;

o Lnfl
eal‘l’(ldeln,,- - 351 z; GDP; + GDPJ

j=it+1

2.3. Measures of economy structure similarity

To measure the level of similarity of economy structures for panel
data analysis two bilateral correlation coefficients were calculated. First is
defined as:

cov(xif, X )

Corij (X) = m

where:

(x;x)! — production of sector / as a percentage of GDP of country i, at year k,
(x;%)! — production of sector / as a percentage of GDP of country j, at year &,
cov — covariance,

s — standard deviation.
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Second measure is defined as:

cov(yi,yjt)

o= e s(un)’
where:
(v#)! — employment of sector / as a percentage of total employment of country
i, at year k;
(yjk)l — employment of sector / as a percentage of total employment of country
J, at year k.

In preliminary data analysis approach average values of above mentioned
measures were calculated. For the Euro Area and the European Union
respectively, they are defined as:

eaCory (x) = 136 ,; j;rl s(xi)*s(xt)’

Lo cov(xi, X))
: _COVIXi Xji)
euCory(x) 351, {5 s (i) s (a)”

n cov )’uayjk)
eaCorij(x s(yi)*s(yi)
(%)= 136 ,Zuzl‘il s(vit) * s(yir)’

351 &4, s(yu)*s(yjk)

In all cases values of proposed measures belong to interval [-1, 1], and the
higher the value the more similar economies structures are.

euCory(x) =

2.4. Measures of specialization

To measure level of specialization pairwise Krugman Specialization Indices
were employed. In as case of panel data approach, their values are defined as:

13
KSIFj = Z\ Xigl = Xtk ],
!
for production and:
1
KSP j = Z| Vik = Yl
l

for employment.
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In preliminary data analysis approach average values of above mentioned
measures were calculated. For the Euro Area and the European Union
respectively, they are defined as:

n—1 n 1
eakSF = %Z 2l - i,
=1 j=i+
1 n—-1 n 11
€MKS[xijk =351 Z Z‘ Xik — Xj1 |,

¥

i+1

Lj

n—1 n 11

eaKSP . = % Z > — x|,
S1j=itl 1
n—1 n 11

eaKSP . = % 33w — xitl.

=1j=i+1 1

In all cases values of the proposed measures belong to interval [0, 2], and
the higher the value the less similar two economies are.

2.5. Measure of real GDP distance
For the panel data approach to include in the analysis of the impact
of convergence, measure of real GDP distance between two countries is
introduced and defined as:
convy. = mod[In(GDP per capita;) — In(GDP per capita;)].
In the preliminary data analysis approach average values of above
mentioned measures were calculated. For the Euro Area and the European

Union respectively, they are defined as:

eaconv = 136 Z" 12 _,,,mod[In(GDP per capita;) — In(GDP per capita;)],

euconvi, = ﬁzlz: Z;’:M mod[In(GDP per capita;) — In(GDP per capita)].

The lower the value of proposed measure, the more converged the two
economies are.
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2.6. Measure of monetary union participation

In panel data analysis dummy variable was defined to measure the impact
of participation in the monetary union. If both countries are monetary union
members: “both countries are monetary union members”= 1; if at least
one of them is not: “at least one of the countries in not monetary union
member”= 0. In a case of preliminary data analysis approach average value
of dummy variable was calculated — by division by 136 for Euro Area and 351
for the European Union. So values of monetary union participation belong to
interval [0, 1) for the European Union and [0, 1] for Euro Area. The higher
the value of variable, more countries are the Euro Area members.

2.7. Control variables

Presented above measures, intact with optimum currency areas theory
should reflect economic shocks distribution. To measure the impact of
monetary union participation, bilateral trade, structure similarities and
specialization on business cycles synchronization the macroeconomic policy
variables should be defined as control ones. In the panel data analysis we
measure impact of differences in the monetary policy using following formula:

m2 = mod|gi(M2) — g;(M2)],

where:
8:(M2) — growth rate of M2 in country i;
g{(M2) — growth rate of M2 in country j.

For the preliminary data analysis approach proper averages were
calculated, so that the measures are defined as:

n—1 n
136 i=1j=i+1
and
n—1 n
eum?2 = %Z > mod[gi(M2)— g;(M2)],

i=1j=i+1

for the Euro Area and the European Union respectively.
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To measure impact of differences in fiscal policy for panel data approach
following two measures were calculated:

bd = mod|dif(bd;) — dif(bd,)],

where:

dif(bd;) — year to year change in government budget position of country i as
a percentage of GDP,

dif(bd;) — year to year change in government budget position of country j as
a percentage of GDP,

and:

ge = mod|dif(ge:) — dif(ge,)],

where:

dif(ge;) — year to year change in level of government expenditure of country
i as a percentage of GDP,

dif(ge;) — year to year change in level of government expenditure of country
Jj as a percentage of GDP.

For preliminary data analysis as measures of differences in fiscal policy
averages for all countries of the Euro Area and the European Union were
calculated:

eabd = > mod|dif(bd;) — dif(bd;)],
136 /= j=i+1
n—1 n
eubd = " > mod|dif(bd;) — dif(bd;)],
351 i=1j=i+1
1 n—1 n
eage = == >, >, mod|dif(ge;) — dif(ge))],
136 = j=i+1
1 n—1 n
euge = w2, >, modldif(ge:) - dif(ge;)].
351 i=1j=i+1

For all presented measures, the lower the value, the lower the differences
in economic policy between member countries.
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3. PRELIMINARY DATA ANALYSIS

In order to measure business cycles synchronization we used yearly
data on GDP growth rates from the World Bank. As main determinants
suggested by theory of optimum currency areas following variable were
chosen: bilateral trade among member countries; correlation of economies
structure, pairwise Krugman Specialization Index, convergence and monetary
union participation dummy variable. To measure bilateral trade yearly data
from the IMF Directions of Trade was used, for correlation of economies
structure, pairwise Krugman Specialization Index from the EU KLEMS
database was taken. To measure convergence data from the World Bank
was used. Also control variable were defined: changes in government
budget position and changes government expenditure for which yearly
data were extracted from the EUROSTAT. To measure differences in
monetary policy regime, differences in M2 growth rates were applied, and
the data for that purpose come from the World Bank and the IMF IFS.
All data were available for the European Union and Euro Area member
countries mostly for the period 1991-2011. The exceptions are time series
of economy structure, which ended in 2007 and convergence, which ended
in 2010.

3.1. Business cycles synchronization

Values of average correlation coefficients of GDP growth for European
Union are presented in table 1.
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During first three analyzed periods values of average correlation
coefficient had been above 0.4, and then they dropped significantly in the
fourth. Since then we have observed consecutive increase in its value till
extreme rise in period between 1999-2009. This high increase might have had
its sources on one hand in creation of monetary union, and in financial crisis
that had negative impact on the GDP growth rates of all of the European
Union countries on the other. Negative values of skewness suggest for the
whole analyzed period majority of pairs of countries had positively correlated
GDP growth rates. Especially since period between 1999 and 2009 50% of
all pairs of countries had their business cycles correlated on level above
0.8. This phenomenon can be seen more clearly in boxplot presented in
figure 1.

Figure 1

Boxplot for average correlation coefficient for the European Union countries
(1991-2011)
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Source: Own calculations based on data from: ibidem.

Even though any clear tendency hasn’t appeared, we can observe steady
rise in average value and stronger concentration of observations since period
between 1994 and 2003. At this point we cannot add anything more, but some
conclusions arise when we compare this values with those of Euro Area.
Values of average correlation coefficients of GDP growth for the Euro Area
are presented in table 2.
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In comparison with the European Union, values of average correlation
coefficient are constantly higher for entire analyzed period. Skewness is
consecutively negative, so as before most pair of countries have positively
correlated GDP growth rates. Value of median suggests that 50% of all pairs
of countries had correlation coefficient above 0.49 and starting since period
between 2000 and 2009 even above 0.8. This phenomenon can be seen more
clearly in the boxplot presented in figure 2.

Figure 2

Boxplot for average correlation coefficient for Euro Area countries (1991-2011)
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Source: Own calculations based on data from: ibidem.

Comparison of two box plots allows to draw couple conclusions. Firstly,
changes in degree of business cycles synchronization are very similar in case
of the European Union and the Euro Area. The Euro Area is constantly
characterized by higher values of correlation coefficients and concentration.
Unfortunately those differences can be explained by participation, as well as
initial differences in the level of integration of the member countries.

Average absolute values of differences in the GDP growth rates between
pairs of European Union countries are presented in figure 3.
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Figure 3
Boxplot for absolute values of GDP growth differences for European Union
countries (1991-2011)
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Source: Own calculations based on data from: ibidem.

In figure 3 we can observe (not very steady) decline in mod values and
number of outliers till year 2000. After that the situation has been pretty
much stabile until 2008. Since then we can observe an increase of number
of outliers. Average absolute values of differences in the GDP growth rates
between pairs of the Euro Area countries are presented in figure 4.

Figure 4
Boxplot for absolute values of GDP growth differences for Euro Area countries
(1991-2011)
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Source: Own arrangement based on data from: ibidem.
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Except for a very strong decline in average value of mod and interval of
values, no vital observation can be made on the basis of the data presented
above. Average mods are below 4%, since then but spread and number of
outlier seem not to show any tendencies. On the other hand, in comparison
with the European Union mods are consecutively lower.

3.2. Trade, structure similarities, specialization and convergence

Descriptive statistics concerning bilateral trade, structure similarities,
specialization and convergence for European Union countries are presented
in table 3.

Table 3

Bilateral trade (1991-2011), correlation coefficient of economy structure
(1991-2007), Pairwise Krugman Specialization Index (1991-2007),
and GDP distance (1991-2010) in European Union countries

Variable tradebi cor(x) cor(y) ksi(x) ksi(y) conv
Mean 0.004068 | 0.879555 | 0.911655 | 0.312494 | 0.276023 | 0.633218
Median 0.004462 | 0.870327 | 0.908284 | 0.321692 | 0.278545 | 0.661397
Maximum | 0.005587 | 0.932384 | 0.941936 | 0.369624 | 0.292378 | 0.678254
Minimum | 0.002441 | 0.839553 | 0.900684 | 0.231468 | 0.242157 | 0.536518
Std. Dev. 0.000985 | 0.024447 | 0.011963 | 0.036533 | 0.013666 | 0.047755
Skewness | -0.100272 | 0.786789 | 1.965287 | —0.952362 | -1.528387 | -0.916517
Kurtosis 1.879728 | 3.208089 | 5.287412 | 3.449804 | 4.485118 | 2.345043

Source: Own calculations based on data from: IMF Directions of Trade statistics; http://
www.rug.nl/research/ggdc/data/eu-klems-database; http://data.worldbank.org/topic
(20.03.2013).

On average, value of bilateral trade between any two European Union
countries is equal to roughly 11% of GDP. Both correlation coefficients
and pairwise Krugman Specialization Indices show rather high similarities
between the European Union countries. When we put those values against
time, more developed conclusions arise. In figure 5 data on average values
of bilateral trade and GDP distance are presented.
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Figure 5
Bilateral trade (1991-2011) and GDP distance (1991-2010)
in European Union countries
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Source: Own calculations based on data from: ibidem.

Value of trade has been steadily increasing over the hole analyzed
period. On the other hand we can observe very impressive decrease in
differences between GDP per capita level among member countries. If theory
predictions are correct, both these factors should lead to higher business
cycles synchronization.

In figure 6 we can observe values of correlation coefficients and pairwise
Krugman Specialization Index for both production and employment.

Figure 6

Correlation coefficient of economy structure (1991-2007) and pairwise Krugman
Specialization Index (1991-2007) in the European Union countries
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Source: Own calculations based on data from: http://www.rug.nl/research/ggdc/data/
eu-klems-database (20.03.2013).
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During the entire period similarities of economies structure were
declining — downfall of correlation coefficient and rise in pairwise Krugman
Specialization Index for both production and employment can be observed
almost consecutively between 1991 and 2007. But in both cases divergence
of economic structures is higher in the case of production than in the
case of employment. This phenomenon can be explained by differences
in productivity among sectors. If there are obstacles in free labour factor
movements among sectors (like the European Union support for agriculture
sector), countries can’t effectively specialize in production of goods in which
they have comparative advantage. So one might conclude, that removal of
these impediments will result in further specialization.

Descriptive statistics concerning bilateral trade, structure similarities,
specialization and convergence for the Euro Area countries are presented
in table 4.

Table 4
Bilateral trade (1991-2011), correlation coefficient of economy structure
(1991-2007), Pairwise Krugman Specialization Index (1991-2007),
and convergence (1991-2010) in Euro Area countries

Variable tradebi cor(x) kor(y) ksi(x) ksi(y) Conv
Mean 0.005 0.884 0.915 0.301 0.265 0.043
Median 0.005 0.871 0.909 0.322 0.273 0.034
Maximum 0.006 0.942 0.944 0.380 0.285 0.074
Minimum 0.003 0.834 0.902 0.217 0.228 0.029
Std. Dev. 0.001 0.031 0.015 0.048 0.019 0.015
Skewness -0.121 0.503 1.178 -0.475 -1.136 0.851
Kurtosis 1.464 2.202 2.560 2.206 2.598 2.423

Source: Own calculations based on data from: IMF Directions of Trade statistics; http://
www.rug.nl/research/ggdc/data/eu-klems-database; http://data.worldbank.org/topic
(20.03.2013).

Average value of bilateral trade among the Euro Area countries is slightly
higher than in a case of the European Union. But correlation coefficients
and pairwise Krugman Specialization Indices show slightly lower similarities
between the Euro Area countries, when compared with the European Union.
When we put those values against time, more developed conclusions may
arise. In figure 7 data on average values of bilateral trade and convergence
are presented.
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Figure 7
Bilateral trade (1991-2011) and convergence (1991-2010) in the Euro Area
countries
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Source: Own calculations based on data from: ibidem.

International trade among the Euro Area countries is rather steadily
growing, except for two periods. The first one starts in 1999, when average
bilateral trade has started increasing and the second one starts in 2008,
when trade took a slight drop. First episode characteristics can be explained
by higher economic integration and formation of monetary union, and the
second one by crisis and its impact on overall economic activity.

In figure 8 we can observe values of correlation coefficients and pairwise
Krugman Specialization Index for both production and employment.

Figure 8

Correlation coefficient of economy structure (1991-2007) and pairwise Krugman
Specialization Index (1991-2007) in the Euro Area countries
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Source: Own calculations based on data from: http://www.rug.nl/research/ggdc/data/eu-
-klems-database (20.03.2012).
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Like in a case of European Union during the entire period similarities
of economies structure was declining — downfall of correlation coefficient
and rise in pairwise Krugman Specialization Index for both production
and employment. This effect is especially strong for ksi(y), which values
remain stable since 1995. Explanation of differences in values of indices
measured in production and employment is the same as for the European
Union.

This results seem to support “Krugman’s View”. Ongoing economic
and monetary integration reduces impediments to trade and investment,
so that production is located where comparative advantage and economies
of scale are at work. So in the future both the European Union and the
Euro Area might be more exposed to asymmetrical economic shocks. In
this circumstances one can expect lower business cycles synchronization.
If government limits involvement in economy, specialization measured in
terms of employment might go even further and lead to more asymmetrical
distribution of economic shocks.

4. PANEL DATA APPROACH

In this section we will try to estimate equations of the following form
using OLS with fixed effects:

mod = Oy + Ol1bd + OLamu + Osm?2 + Qlage + Astradebi + 0, KOR + Ol7conv + €,

where:

mod — a vector of business cycles synchronization measure observations,

bd - a vector of budget deficit differentials,

mu — a vector of monetary union participation measure observations,

m2 — a vector of M2 growth differentials,

ge — a vector of government spending expenditures,

tradebi — a vector of bilateral trade measures,

KOR - a vector of observations of one of the measures of similarity or spe-
cialization and

conv — a vector of real GDP distances.

Firstly panel data approach has been used for all European Union
countries. All used time series have proven to be stationary by Levin, Lin
and Chu test. Results of estimation are presented in table 5.
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Control variables show positive signs in case of M2 growth rates and
changes in government expenditure, which is the result predicted by the
economic theory — the smaller the differences in two countries’ economic
policy the lower the absolute value of their GDP growth rates. On the
other hand differences in changes of budget deficit position have negative
impact on business cycles synchronization. This result might come from
the fact, that budget deficits reflect both expenditure and revenue side
of government activity and due to that are strongly dependent on initial
expenditure to revenue ratio. So even in case of countries with highly
correlated GDP growth rates, might budget position changes react
differently.

A monetary union dummy variable shows negative sign in all estimated
equations. This might suggest that when countries form a monetary union
risk sharing is prevailing. In such a case economic shocks of any nature
are spreading more evenly among member countries. Also an impact of
international trade on business cycles synchronization is positive. High
negative value of regression coefficient, show that his impact is very strong.
On the other hand, as preliminary data analysis has shown, that level of
trade among European Union countries is very stable. So further increases
in business cycles synchronization might be very hard to accomplish through
trade. But as preliminary data analysis has shown, monetary union member
countries tend to trade on average more with each other. So further monetary
integration might lead to tighter GDP growth correlation, through channel
of more internationally diversified national portfolios’ structure, as well as
through increases in trade volume.

Analyzing impact of structure similarities and convergence seem to be
a little bit more problematic. This fact, is due to negative autocorrelation
among those variables reflected in values of Durbin-Watson statistic
(DW). In first four equations, we can see that obtained coefficients for
structure correlation and pairwise Krugman Specialization Index for both
production and employment have opposite signs to those predicted by
the economic theory. Impact of convergence measured across countries
have positive sign, which is an expected one — lower differences in GDP
per capita yields higher business cycles correlation. When two countries
converge in case of real GDP, their consumption and production structure
might to. On the other hand higher level of GDP in catching up countries,
can lead to further specialization. Of course as preliminary data analysis
has shown, “the Krugman’s View” and specialization seem to be the case
of the European Union. Nevertheless impact of convergence on both
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economy structure and specialization is undoubted. This fact can be seen
in two last equations. When we leave out convergence sign of regression
coefficients match the ones predicted by the economic theory. So definitely
the more similar two economies are, the more synchronized their business
cycles.

The same approach has been used for all Euro Area countries. All used
time series have proven to be stationary by Levin, Lin and Chu test. Result
of estimation are presented in table 6.

All conclusions for the European Union can be sustained for the Euro
Area with one very important exception. If we turn to two last equations
in table 6. we will see impact of specialization on both trade and monetary
union participation — when pairwise Krugman Specialization Index for both
production and employment is taken into consideration both of them become
insignificant. This can be explained by higher exposal to asymmetric shocks
in case of Euro Area countries. When specialization variable is considered,
it is not the amount of trade among countries that is important for business
cycles synchronization, but rather proportion of intra-industry trade in
the whole international trade. With higher specialization trade structure
is changing and countries tend to export goods they have comparative
advantage in. So even with higher overall trade values, differences in the
GDP growth rates might remain unchanged. Also if monetary integration
opens possibilities for higher specialization positive impact of risk sharing
on business cycles synchronization is outweighed, by area specific industry
location. This also confirms “the Krugman’s View” on the future of Euro
Area. Combining those findings with ones from the preliminary data analysis
forms rather unpleasant perspective for future of Euro Area, which will
experience lower and lower business cycles synchronization, if tendency
is sustained.
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CONCLUSIONS

Generally business cycles synchronization is tighter in the Euro Area than
in the whole of European Union, but its changes over time exhibit the same
tendencies. Since year 2000 in both cases business cycles synchronization
(measured by average correlation coefficient of GDP growth rates) has been
rising due to monetary integration and increases in international trade value
and mostly due to recent crisis, which affected all European economies. On
the other hand European economies tend to be less and less similar over time,
which is proven by lowering of structure correlation coefficient and pairwise
Krugman Specialization Index for both production end employment. What
is more, economies similarities in production seem to be dropping at higher
phase then those in employment. This can be explained by lower productivity
growth in some sectors, due to impediments in intersectional labour mobility.
Moreover real convergence seems to have positive impact on economies
specialization and structure divergence. This fact is especially strongly visible
in case of Euro Area. Lack of trade barriers and common currency have
positive impact on business cycles synchronization. Unfortunately they also
have strong positive impact on specialization which leads to lower portion
of intra-industry trade in overall trade and further structure divergence.
Both this effects outweigh risk sharing and trade influence on business cycles
synchronization. All this data seem to support “the Krugman’s View” and
bring strong argument for deterioration of business cycles synchronization
in the future.
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STRESZCZENIE

Dalsza integracja gospodarcza i monetarna w Europie jest obecnie w sta-
nie zawieszenia z powodu kryzysu, a takze pytan dotyczacych ewentualne-
go wykluczenia Grecji z Unii. W takich warunkach szczegdlnie wazne jest
przyjrzenie si¢, czy zintegrowana Europa zdola poradzi¢ sobie z przysztymi
problemami oraz czy integracja gospodarcza i monetarna moze by¢ pomocna,
czy raczej bedzie stanowié problem. Gtownym celem niniejszego opracowania
jest sprawdzenie, do jakiego stopnia cykle koniunkturalne sa zsynchronizo-
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wane w strefie euro oraz Unii Europejskiej oraz, jakie sa glowne determi-
nanty synchronizacji cykli koniunkturalnych. W tym celu podejmowane sa
nastepujace kroki: po pierwsze, odnosimy si¢ do teorii optymalnego obszaru
walutowego, aby zobaczy¢, jakie warunki wymagaja spelnienia, jeSli Unia
Europejska i strefa euro beda mogty zastosowaé wspolng polityke monetarng
w odpowiedzi na wstrzgsy gospodarcze. Nastepnie przedstawione sg wszyst-
kie konieczne wyjasnienia metodologiczne. Zastosowana jest analiza danych
wstepnych w celu okreSlenia, jak ksztattowaly si¢ cykle koniunkturalne i ich
determinanty w ostatnich 20 latach, a takze analiza danych panelowych
w celu sprawdzenia, jak owe determinanty wplywajg na synchronizacje cykli
koniunkturalnych. Giéwnym ustaleniem niniejszego opracowania jest to, ze
chociaz w Unii Europejskiej i strefie euro postepowata synchronizacja cykli
koniunkturalnych, postepowala rowniez specjalizacja — dywergencja w struk-
turze produkcji. W przysztosci moze to spowodowac, ze cykle koniunkturalne
beda stabiej zsynchronizowane.

SUMMARY

Further economic and monetary integration in Europe is currently on
hold due to the economic crisis and even questions about a possible Greece
exile. Especially in those conditions it is important to see whether integrated
Europe can handle future problems and if economic and monetary integration
can be helpful or rather more problematic. The main aim of this paper is to
check to what degree business cycles are synchronized in the Eurozone and
the European Union and what the main determinants of business cycles
synchronization are. To achieve it, the following steps are taken. Firstly, we
turn to optimum currency area theory to see what conditions need to be
met if the European Union and the Euro Area can use common monetary
policy to deal with some economic shocks. Then all necessary methodological
explanations are put. Later on, the preliminary data analysis is employed
to see how business cycles and their determinants have been acting during
the last 20 years. Finally, panel data analysis is used to check how those
determinants actually influence business cycles synchronization. The main
finding of the article is that even though business cycles synchronization
has been progressing in the European Union and the Euro Area, so has the
specialization — divergence in production structure. This may result in less
synchronized business cycles in the future.
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PE3IOME

JlanbHeiiast 5KOHOMUUECKasl ¥ BaJIFOTHast MHTerpanus B EBporne B HacTosiiiee
BpeMs MPUOCTAHOBJICHA BCJIEACTBHE KPU3KCA, & TaKXKe BOMPOCOB, KACAFOIIUXCSI
BO3MOXHOro uckiouenus: I'petuu u3 EC. B aTux ycioBUsSIX 0COOEHHO BaKHbIM
SIBJISIETCSl OTBET Ha BOMPOC O TOM, CMOXKET Jii MHTerpupoBaHHasi EBpona crpa-
BUTBHCS ¢ OYAYIIMMU TIPOOJIEMaMt, a TAaKXKe TO, MOXKET JI MTPUHECTH TOJTh3Y €BpPO-
neicKasi MHTErpalysi, UK Xe — HA000pOT — CKOpee BCero OCIIOKHUT CUTYAIHIO.
I'maBHOU LIENBbIO HACTOSILIETO WCCIETOBAHUS SIBJISIETCS] TIPOBEPKA TOTO, [0 KaKoii
CTeTeHN CUHXPOHU3UPYIOTCS IIUKJIBI JICTIOBOM aKTUBHOCTH B 30HE eBpo 1 EBpoco-
1034, 4 TAKXKe TO, KAKOBBI OCHOBHBIE [IETEPMUHAHTHI CHHX POHU3AINH IIUKJIIOB JIEJI0-
BOI aKTUBHOCTHU. [IJis1 9TOro ObUIM MPEANPUHSITHI CJAEAYIOIIME Iaru: BO-NEePBbIX,
MBI TIPUIEPKUBAEMCST TEOPUI ONTUMAJILHOTO BAJFOTHOTO TPOCTPAHCTBA (30HBI),
4TOOBI YBUJIETh, Kakie TpeOOBaHWS HEOOXOMMO BBHITIOJIHUTL, ecim EBpocoros3
1 30Ha €BpO OyAYT BECTH COBMECTHYIO BAJIOTHYIO MOJIMTUKY B OTBET HA KOHO-
MUYeCcKue TOTPsICeHMsI. 3aTeM TMpefCcTaBIeHbl Bce HEOOXOMUMbIE METOIOIOrye-
cKkre 060cHOBaHus. [lanee MpUMEHEH aHaIN3 MPEBAPUTENLHBIX JAHHBIX C HEIbI0
ornpefieJieH!s1 TOro, KaKUM 00pa3oM (popMHUPOBAIIMCH UMKJIbI [IeJI0OBOI aKTUBHOCTH
U 1 UX JeTEPMUHAHTBI Ha TpoTsikennn nocaegaux 20 net. [lop KoHel npruMeHEH
aHaNM3 IaHHBIX TTaHeJel C IeIbI0 MMPOBEPKH TOTO, KaK 3TH JIETEPMUHAHTHI BIUSFOT
HA CUHXPOHM3ALMIO LUKJOB JIEJOBOM aKTUBHOCTH. OCHOBHBIM BBLIBOJIOM MCCJIe-
JOBaHMS SIBJISIETCSl TO, YTO, HECMOTpPSl Ha TO, yTO B EBpocoro3e m B 30HE e€BpO
NpOrpeccrpoBajIa CHHXPOHM3AIMS [UKJIOB JIETIOBOM aKTMBHOCTH, IPOTPECCHpOBaa
TaKKe Creluanu3auusi — pacXoX/eHusl B CTPYKType Npou3BoAcTBa. B Oynayuem
3TO MOKET MPUBECTH K TOMY, UTO CMHXPOHU3ALMS IUKJIOB JIEJIOBON aKTUBHOCTH
OypeT ocnabeBaThb.



