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Abstract

This paper investigates the drivers of shock
synchronization using quarterly data for

27 European countries over the period
1999-2013 and by taking into account the
difference between core (the euro area core
locomotive) and peripheral euro area and
European transition countries (the peripheral
wagons). The results from panel error-
correction models suggest that the euro
area core has not been a strong magnetizer
of the shock convergence of peripheral and
transition countries since the inception of
the euro as a result of the offsetting effects
of various factors that affected the shock
convergence process. In particular, the
demand shock convergence was supported
by intra-industry trade developments and,
to some extent, by the intensity of trade, at
least for the peripheral countries, but their
effects were offset by divergent fiscal policies,
production structure changes and financial
flows. On the other hand, supply shocks
registered a divergent tendency that was
mainly driven by trade intensity flows and
uncoordinated fiscal policies. These findings
challenge the endogeneity hypothesis and
support the specialization paradigm — a
concerning evidence for the future stability of
the euro area.

Keywords Shock synchronization « Trade -
Dynamic panel models
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Introduction

The prolonged European debt crisis —
exacerbated by economic stagnation and
diverse policy responses — has raised
questions about the very existence of the
Economic and Monetary Union (EMU) and
the single currency. The concerns about the
sustainability of the single currency area call
for careful re-examination of adherence to
the criteria for joining a monetary union.
The crisis situation has demonstrated that
the political support for the euro area
almost ignored the risks and economic

costs associated with its enlargement. In
particular, the costs stemming from exposure
to asymmetric shocks — an important
consideration for joining a monetary

union — were put aside by overstating the
assumed political and economic benefits of a
single currency. Thus despite the substantial
increase in cross-country contagion and
spillovers since the introduction of the euro
(Enders et al. 2013), the negative impact

of the crisis is more pronounced in the
European peripheral countries (Greece,
Ireland, Italy, Portugal and Spain) which have
experienced severe losses in productivity,
employment and welfare compared with
the euro area core (Austria, Belgium, France,
Germany, Luxembourg and the Netherlands).
Such divergent economic performances
compel us to consider the differences
between the periphery and the euro area
core, particularly in the context of similarity
in business cycles. Although the present
academic and policymaking attention is on
the peripheral euro area countries, it is also
important to assess whether the European
Union (EU) candidate countries are making
progress in satisfying the preconditions for
the single currency area. Will the enlargement
of the EU lead to the creation of more
peripheral wagons that are disconnected
from the euro area core locomotive? Are

Mission Impossible?

we observing desynchronization of the
shocks and business cycles, regardless
of the declarative aspirations for political
integration?

Our paper provides new evidence to address
these questions by investigating the factors
that determine the desynchronization of
demand-side and supply-side shocks in the
euro area core (the euro area locomotive) vis-
a-vis the non-core EU member states and EU
candidate countries (the peripheral wagons).
The central objectives of the paper are: (i) to
investigate whether the euro area core is a
driving force behind the shock convergence
process in the rest of the EU and the EU
candidate countries, with special focus

on the different behaviours of peripheral
versus transition countries, (i) to identify

the relative importance of various factors
driving shock synchronization, and (iii) to
propose policy-relevant recommendations.
Additionally, we investigate the effects of
the recent economic turmoil on the shock
convergence process of the non-core EU
members and EU candidate countries. Using
quarterly data over the period 1999-2013
for 27 European countries, we employ the
panel error-correction methodology and
find that the euro area core has not been

a strong magnetizer of shock convergence
of peripheral and candidate countries since
the euro’s inception. However, this corollary
ignores an important sideshow as a result

of the offsetting effects of several factors
driving the shock convergence process. The
empirical results suggest that demand shock
convergence was supported by the intensity
of trade — at least in the peripheral countries
— and intra-industry trade (hereinafter

IIT), but their effects were offset by the

fiscal policy, financial flows and structural
developments on the production side. In the
case of supply-side shocks, the centripetal
effects of lIT and financial integration were
not strong enough to counteract the
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centrifugal forces of the trade intensity and
uncoordinated fiscal policies.

The contribution of the paper to the literature
on business cycle synchronization (BCS)

is threefold: (i) it examines whether the

euro area core can be a long-term driving
force of the shock convergence process

of the euro area peripheral as well as EU
candidate countries, (i) it quantifies the
effects of the recent economic turmoil on
the shock convergence process, and iii) it
extends the previous research by applying
more sophisticated econometric techniques
to a larger data set covering 27 European
countries and a more recent time span.

The remainder of the paper is organized

as follows: Section 2 critically reviews

the relevant theoretical and empirical
literature on BCS. Section 3 elaborates the
methodology by explaining the difficult
trade-offs and decisions. Section 4 presents
the data and the variables used in the
empirical analysis of BCS. Section 5 discusses
our empirical findings. Robustness checks
are presented in Section 6. The concluding
remarks and policy implications are
presented in Section 7.

Literature Review

After a relatively long period of neglect, the
beginning of the 1990s marked a revival of
academic interest in the theory of optimum
currency areas (OCAs), primarily due to the
Furopean monetary integration. The main
debate in this period of the re-emergence of
interest in OCAs focuses on the relationship
between the degree of economic integration
and the occurrence of asymmetric shocks;
that is, whether the progress towards
economic integration leads to economic
convergence. De Grauwe (2015) classifies

the two competing views as “the European
Commission view"and “the Krugman view!”
The former — also known as the endogeneity
hypothesis of Frankel and Rose (1998) —
conjectures that differential shocks in demand
will occur less frequently in the monetary
union as the removal of barriers with the
completion of a single market will reinforce
trade between the European nations.
Therefore, closer integration is expected

to lead to less frequent asymmetric shocks
(European Community Commission 1990). In
contrast, the latter view — also known as the
“specialization” paradigm — holds that trade
integration leads to regional concentration
of industrial activities (agglomeration effects)
induced by economies of scale. Hence, closer
integration implies greater specialization
and, thus, a higher risk of idiosyncratic shocks
(Krugman 1993).

These competing views inspired a rapidly
growing body of empirical literature

aimed at explaining the potential drivers

of BCS. For expositional convenience, we
categorize the main literature findings into
the following conditioning factors: trade
integration, financial integration, the recent
global economic crisis and fiscal policy. Since
the research is carried out in the European
context, we are particularly interested in
studies examining the similarities in business
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cycles and shocks between the core and
periphery of Europe.!

Trade Integration. Although the impact of
trade integration on BCS has been thoroughly
studied, there is a lack of academic consensus
as to whether an increase in trade integration
results in convergence or divergence in
business cycles. Most studies empirically
demonstrate that a strong and positive
relationship exists between the degree of
trade intensity and cross-country correlation
of business cycles (Boone 1997; Imbs 1999;
Clark and van Wincoop 2001; Imbs 2004;
Baxter and Kouparitsas 2005; Abbott et

al. 2008; Inklaar et al. 2008). Some earlier
studies too, such as the one by Frankel and
Rose (1998), find a strongly positive and
statistically significant effect of the greater
intensity of international trade on the cross-
country correlation of economic activity.

The endogenous nature of the relationship
between trade intensity and BCS implies
that although some countries may appear

to be poor candidates for a monetary union,
they are more likely to satisfy the entry
criteria for a currency union ex post. Their
emphasis is on IIT as a key component of the
endogenous nature of the economic cycle
correlations. In later work, IIT is estimated to
contribute to a higher correlation of output
fluctuations (Fidrmuc 2004; Shin and Wang
2005). Calderon et al. (2007) extend Frankel
and Rose’s (1998) analysis by examining the
impact of trade integration on business cycle
correlation not only in industrial but also
among developing countries. Their results
imply that the impact of trade intensity on
cycle correlation is greater for country pairs
with a higher share of IIT. The differences

in the reaction of cycle synchronization to

1. Although greater empirical attention is being devoted
to trade and financial integration and policy coordination,
several studies find support for additional determinants
of BCS, such as output similarity (Imbs 1999; Clark and van
Wincoop 2001; Kalemli-Ozcan et al. 2001; Calderon et al.
2007; Dees and Zorell 2012).

Mission Impossible?

trade integration between industrial and
developing countries are explained by the
differences in the patterns of specialization
and bilateral trade. On the other hand, Fiess
(2007) — based on the results for Central
America and the United States — shows that
the gain in BCS through trade expansion is
quite small, since the degree of BCS seems

to be only weakly related to trade intensity
and trade structure (IIT). Another way to
investigate the impact of trade integration on
BCS is to distinguish between the increase in
existing trade flows and the creation of new
trade flows, as demonstrated by Pentecote
etal. (2015). They find that trade intensity

has a positive direct effect on BCS, while
synchronization is weakened when new firms
are allowed to export in response to gains in
productivity.

Financial Integration. The impact of
increased financial flows on BCS is also
ambiguous. Financial integration enables
international risk sharing, which neutralizes
the negative effects of an adverse shock.
Countries that have more intensive FDI
relations also have more synchronized
business cycles (Jansen and Stokman 2004).
Inklaar et al. (2008) state that financial
openness only indirectly affects output
correlations by increasing trade integration.
However, Kalemli-Ozcan et al. (2001) and
Imbs (2004) note that easier access to foreign
financial markets in the monetary union
allows more specialized production and,
consequently, less synchronized business
cycles. Morgan et al. (2004) investigate the
impact of interstate banking integration on
economic volatility within the United States
and find that as the banks in any two given
states become better linked, the business
cycles in those particular states tend to
converge. As a result of interstate banking
integration, business cycles tend to be smaller
and more similar. On the other hand, Kalemli-
Ozcan et al. (2013) show that increases in
cross-border banking activities are followed
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by less synchronized output fluctuations
among country-pairs. These authors estimate
the impact of financial integration on

BCS while focusing on changes over time
within more than 150 pairs of advanced
economies over the period 1978-2006

and report a strong and negative effect of
banking integration on the degree of output
synchronization. Jones and Witte (2011) find
evidence that greater financial integration
leads to less BCS, which may be explained
by greater dissimilarity in consumption as
opposed to investment.

Recent Global Economic Crisis. Not
surprisingly, the most recent empirical studies
are concerned with the impact of the recent
global economic crisis on BCS. Asteriou and
Moudatsou (2015) analyse BCS in the EU

for the period 1998-2011 and find that the
bilateral trade balance positively affects BCS
in these countries. Regarding the strength

of this relationship, the authors find that the
role of the synchronicity of trade has become
more prominent since 2000, but it has been
hindered by the recent economic crisis.
Ehrmann and Fratzscher (2015) document
that the European sovereign debt crisis
triggered a massive repatriation of capital to
the home countries of investors, resulting in
substantial financial fragmentation in the euro
area compared with the period before the
crisis.

Fiscal Policy. Besides trade and financial
integration, some studies argue that more
coordinated fiscal policies provide additional
synchronization (Antonakakis and Tondl|
2014). The importance of fiscal policies as a
determinant of BCS is also stressed by Crespo-
Cuaresma et al. (2011). According to them,
fiscal deficits appear to be an important
source of idiosyncratic macroeconomic
fluctuations whenever a certain threshold

of trade integration is reached by countries
involved in the integration of Europe. While
the importance of fiscal deficits in this context

is undisputed, the evidence of fiscal policies’
impact lacks clarity. Fiscal policies, according
to Darvas et al. (2007) are an important source
of business cycle divergence; Artis et al. (2008)
support the results of these findings.

European Core vis-a-vis Periphery. In an
earlier work in this area, Artis and Zhang
(2001) apply the technique of cluster analysis
to a set of variables as advised by the theory
of OCA and suggest that the euro area may
be divided into core (Germany, France,
Austria, Belgium and Netherlands) and two
peripheries (a northern and a southern
group). The recent European economic and
financial crisis intensified the interest in the
OCA theory from this perspective, that is,
the European core vis-a-vis the European
periphery. The debt crisis shed light on the
growing imbalances among member states
with regard to their current accounts, private
capital flows and level of competitiveness.
Antonakakis et al. (2015) investigate the
business cycle spillovers in the EU15 over
the period 1977-2012 by employing the
spillover index approach and find that the
widening of the European debt crisis can

be explained by business cycle shocks in

the entire euro area periphery. They identify
intertemporal changes in the direction of
the spillovers between the euro area core
and the periphery, and also find that non-
EMU countries have been net receivers of
business cycle shocks from either core or
peripheral countries. According to Sinn et

al. (2011), the introduction of the euro has
widened the imbalances between the core
and the periphery of the euro area. Lehwald
(2013) analyses the evolution of the euro area
core and peripheral BCS before and after the
introduction of the euro. The results suggest
that there was already a strong co-movement
in output, consumption and investment
growth for most euro area countries in the
pre-euro period. After its introduction, the
co-movement further increased for the core
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euro area group but decreased for most of
the peripheral countries. Gouveia and Correia
(2013) estimate that the increase in trade
intensified the synchronization between

the euro area members from the start of

the run-up to the EMU, but the inception of
the euro did not have a significant impact.

In their analysis, Greece and Portugal stand
out distinctly from this common pattern.
However, Caporale et al. (2015) find evidence
of diverging patterns between the core and
the peripheral euro area countries over the
period 1988-2011. Their study suggests that
trade intensity supports the specialization
paradigm rather than the endogeneity
hypothesis. Yet, in a comparative context,
Europe outperforms North America: in the
former the core-periphery divide is milder,
and peripheral status seems generally less
protracted (Ferreira-Lopes and Pina 2011).

Despite the abundance of literature related
to OCAs, most of the empirical work in

this area investigates business cycles,
encompassing both shocks and policy
responses. However, previous studies on
transition countries — with the exception of
Babetskii (2005) and Velickovski and Stojkov
(2014) — do not isolate the effects of shock
incidence from the effects of responses on
the synchronization of economic variables,
which is the main pillar of the OCA theory.
Another important advantage of the shock
approach over the BCS approach is the
ability of the former to distinguish between
supply-side and demand-side shocks. This
distinction can be essential if the relevant
driving forces affect the demand and supply
shock convergence differently. Moreover,

it is crucial for understanding and defining
appropriate policies regarding the factors
affecting the shock convergence. This study
enriches the scarce empirical evidence on
the determinants of shock convergence of
the non-core EU members and EU candidate
countries towards the euro area core.

Methodology
Estimation of Structural
Shocks

To investigate the main driving forces of the
synchronization of shocks between the euro
area core on one hand and the non-core EU
members and the EU candidate countries

on the other, we follow the procedure
applied by Babetskii (2005) and Stojkov and
Velickovski (2014). Firstly, supply and demand
shocks are estimated using the structural
VAR methodology. Second, to account for
the time variability of shock convergence, we
apply the Kalman filter technique to estimate
a time-varying measure of the similarity of
shocks between countries of interest and the
euro area core. Thirdly, we adopt a dynamic
panel methodology to determine the driving
forces of shock similarity between these
countries and the process of convergence
towards the long-run equilibrium.

The supply and demand shocks are
estimated using the real output and GDP
deflator as inputs to the structural VAR
methodology launched by Bayoumi and
Eichengreen (1997), which in turn relies on
the canonical model of Blanchard and Quah
(1989). The fundamental assumption of the
model for the identification of supply and
demand shocks is that supply shocks affect
the output and prices permanently, whereas
the latter change the prices permanently and
the output temporarily. The response of the
prices and output to supply and demand
shocks, as modelled by the structural VAR, is
the same as one would expect from standard
textbook models. Regarding the sign of the
effects, the two shocks affect the output in
the same direction, but the effect on prices
has the opposite direction.

The estimated supply-side and demand-
side shocks for each EU member and EU

Reconnecting the Peripheral Wagons to the Euro Area Core Locomotive:
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candidate country are then related to those
in the euro area core to measure the degree
of synchronization. For the purpose of this
investigation, the “euro area core locomotive”
encompasses Austria, Belgium, France,
Germany, Luxembourg and the Netherlands,
in line with the findings of Artis and Zhang
(2001). In the robustness checks, we use an
alternative definition of the euro area core
that excludes France, since an issue was
raised during the crisis concerning whether
France belongs to the core group. We adhere
to the view that shock similarity evolves over
time, in line with the market integration in
Europe (Babetskii 2005), thereby preferring

a dynamic over a static measure of shock
synchronization. To capture the evolving
shock synchronization, we estimate time-
varying coefficients of shock symmetry for
supply and demand shocks using the Kalman
filter methodology represented by the
following system of equations:

Measurement (observation) equation

X/ _Xzi :ait+bit(th_th)+uit (1)

t
Transition (state) equations

_ a

ait - ait—l + vit (2)
_ b

bit - biz—l TV )

where X are the supply or demand shocks; i
denotes the converging country; j stands for
the reference country or group of countries
(the euro area core); k denotes the control
country (the United States as a proxy for the
rest of the world), which helps to distinguish
the convergence of one country to the
reference country or group of countries from
the convergence in the rest of the world; a,
and b, ,are time-varying coefficients defined
in the transition equations as autoregressive
processes; and u, v,/ and Vi,tb are error terms.

The main variable of interest is bm, which

is a measure of the relative convergence of

a particular country towards the reference
group of countries, taking into account the
evolution of the spread of shocks between
the reference group and the control

country. Ifbl.’t tends towards zero, then the
movements of the spread of supply or
demand shocks between the converging and
the reference country or group of countries
are explained briefly over time by fluctuations
in the spread of the same shocks between
the reference country or group of countries
and the control country. In other words, the
reference country has a stronger role than
the control country or group of countries

in explaining the movements of shocks in
the converging country, which means that

a process of convergence is at work. On the
other hand, if bi’t tends towards one, then

the fluctuations in the spread of supply
(demand) shocks between the converging
and the reference country or group of
countries are explained in greater detail over
time by fluctuations in the spread of the
same shocks between the reference and the
control country or group of countries, which
implies that there is no convergence with the
reference country or group of countries.

Determinants of Structural
Shock Convergence

The determinants that may influence the
evolution of shock similarity in the non-core
EU members and EU candidate countries (the
peripheral wagons) to the euro area core (the
euro area locomotive) are investigated by
employing a dynamic panel framework. The
starting point is the model used by Babetskii
(2005) and Velickovski and Stojkov (2014),
which is augmented by including additional
variables related to the production structures
and export sophistication.
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The main empirical specification has the
following form:

Bi,tS(d) = Cli + C2TIi,t+ C3IITi,t + C4FIi,t +
¢,FPS, +PS+ES, +DEAg,, )

where B#@ is the time-varying coefficient of
supply (B*) or demand (B¢) shocks estimated
by the Kalman filter technique; T7 is the log
of the index of bilateral trade intensity; and
1IT denotes the log of the index of IIT of a
particular country with the euro area core.
Our model differentiates between horizontal
and vertical IIT and includes a variable for
vertical lIT as a dominant component of two-
way trade. FI denotes financial integration;
FPS denotes fiscal policy synchronization
between the country and the euro area core;
PS denotes production structure similarity;
ES denotes a measure of a country’s export
sophistication; DEA is a dummy for the

euro area membership % i = 1,...N denotes
the countries included in the analysis; ¢
refers to time (quarter); and €, indicates the
disturbance term.

The baseline specification is further
extended by adding interaction dummies for
peripheral countries to control for potential
heterogeneity among the different groups
of countries. Besides, interaction dummies
for the crisis are also included to investigate
whether it introduced a structural break to
the shock convergence process.

All the variables are explained in greater
detail in Section 4.

Estimation Strategy

In this paper we deal with macroeconomic
variables, which typically exhibit dynamic
behaviour. Ignoring the dynamic in the

2. Alternatively, we use a variable for exchange rate volatility
(based on the standard deviation), which is to some extent
similar to the dummy variable, given that the volatility of the
exchange rate is zero after joining the euro area.

e Mission Impossible?

model —when it actually exists — may

lead to model misspecification (Greene
2008).2 Thus, we employ the mean group
(hereinafter MG) models proposed by Pesaran
and Smith (1995). These models are designed
for panels with a larger T'dimension. The
authors emphasize that if the true parameters
in a model vary across countries, then

those parameters cannot be estimated
consistently using a model that imposes
cross-country parameter homogeneity. The
assumption of slope homogeneity in the
traditional procedures for the estimation of
dynamic panel models (such as fixed-effects
or random-effects estimators) seems to

be unrealistic, since most of the evidence
from larger T panels suggests that slope
heterogeneity is pervasive (Pesaran et al.
1996).

To obtain consistent estimators of the means
of the slope coefficients, Pesaran and Smith
(1995) propose the MG estimator based

on the idea of averaging the estimates of
the parameters obtained from N separate
time-series regressions. While it might be
reasonable to assume that the parameters
vary across countries in the short run, it is
less likely that there are no common features
in the long-run relationships. This insight

is exploited by the pooled mean group
(hereinafter PMG) estimator proposed by
Pesaran et al. (1999) as an intermediate
estimator. It imposes homogeneity of

the slope coefficients entering the long-

run relationship (similar to a fixed-effects
estimator), but allows for heterogeneity of
the coefficients characterizing the short-run
dynamics, similar to the MG estimator. This
advantage fits well with our research as there

3. From an econometric point of view, Greene (2008, 469) offers
forcible arguments for the importance of modelling dynamics:
“adding dynamics to a model [....] creates a major change in
the interpretation of the equation. With the lagged variable, we
now have in the equation the entire history of the right-hand-
side variables, so that any measured influence is conditional

on this history; in this case, any impact of the independent
variables represents the effect of new information”

Reconnecting the Peripheral Wagons to the Euro Area Core Locomotive:



might be country-specific forces that cause
heterogeneity of the short-run coefficients.
Itis also very likely that there are common
features among the sample countries shaped
by the European market integration process
in the long run.

This approach is essentially a panel
equivalent to the time-series error-correction
reparameterization of an autoregressive
distributed lag (hereinafter ARDL) model,
which appears to be a useful platform for
addressing a number of methodological
issues. The error-correction model has the
advantage of accounting for both the short-
run fluctuations and the long-run equilibrium
relationship between the variables, even

if they appear to be non-stationary. This is
very likely for relatively long macroeconomic
data series, as in our case. Another major
advantage of this estimator is that there is
no requirement for the order of integration
to be the same for all the variables since it
yields consistent and asymptotically normal
estimates of the parameters defining a long-
run relationship between both stationary
and integrated variables. Furthermore,
Pesaran and Shin (1998) and Pesaran et al.
(1999) point out that augmenting the ARDL
specification with an adequate number of
lags makes the estimation of the long-run
coefficients more immune to endogeneity
problems, irrespective of whether the
regressors are stationary or not. This
advantage is very important for our research
since our empirical specification may face
endogeneity problems, bearing in mind

that many countries in the sample peg their
exchange rates to the euro or are a euro-area
member, which may result in increased shock
convergence.

Our baseline sample (the wagons) comprises
21 countries (non-core euro area and

EU candidate countries) that exhibit a
different trade intensity and production
structure, institutional development and

development of financial sectors from the

six advanced European countries (the euro
area locomotive). Therefore, in the last stage,
we test whether the estimated long-run
relationship is homogeneous for all countries
or it is country-specific. We estimate models
using the PMG and MG methodology. Then,
using the Hausman test, we determine
whether the long-run coefficients are
homogeneous or heterogeneous.

Working Paper No. 95 -GDN - 2016 *11



Estimation of
Variables
and Data Description

As outlined, our dataset consists of quarterly
observations — from gq1:1999 to gq4:2013* —
spanning six core euro area countries (Austria,
Belgium, France, Germany, Luxembourg

and the Netherlands) and 21 EU members
and candidate countries, out of which five
are peripheral countries (Greece, Ireland,
Italy, Portugal and Spain) and 16 transition
countries (Bulgaria, Croatia, Cyprus, Czech
Republic, Estonia, Hungary, Latvia, Lithuania,
Macedonia, Malta, Poland, Romania, Serbia,
Slovakia, Slovenia and Turkey). A dataset with
broader time and cross-sectional dimensions
was hindered by the non-availability of
reliable data for the earlier period and a
discontinued time series for some transition
countries (such as Albania, Bosnia and
Herzegovina, and Montenegro). The dataset
also includes the United States as a control
county when the Kalman filter is used to
estimate the convergence of demand-side
and supply-side shocks.

Regarding the estimation of structural shocks,
the dataset consists of seasonally adjusted
output (real GDP) and prices (GDP deflator,
or CPl'if the GDP deflator is not available).
Bearing in mind that the VAR representation
applied to estimate structural supply and
demand shocks requires both variables to

be stationary, we applied the augmented
Dickey—Fuller (hereinafter ADF) tests to test for
the stationarity of the real GDP and the GDP
deflator/CPI. Next, the stationary GDP growth
and inflation (the year-on-year difference of
the real GDP and GDP deflator/CPI) for all the
countries are included in the analysis. The

4. Although our initial dataset was longer (q1:1997 to
g4:2013), we lost eight observations for differencing and
lag specification in VAR framework for shock estimation. The
data sample starts in g1:2000 for Romania.

)2 Mission Impossible?

ADF tests applied to the real GDP growth and
inflation give mixed results, thereby failing to
provide sufficient evidence to reject the null
of a unit root in some cases.” Following Suppel
(2003), the data in our case are adjusted by
applying the Hodrick-Prescott (H-P) trend to
transform the real GDP growth and inflation
into stationary variables. Thus, H-P-filtered
fluctuations (smoothing parameter: 1600)

in the real GDP growth and inflation are
entered into the SVAR framework. The lag
length is chosen based on several tests — the
likelihood ratio, Schwarz information criterion
(IC), Akaike IC and Hannan—Quinn IC — as
well as by taking into account the criterion to
obtain white noise residuals.® The results of the
stability tests reveal that the VAR satisfies the
stability condition for all the countries.

The convergence of demand-side and supply-
side shocks of countries in the sample vis-a-vis
the euro area core is then estimated using

the Kalman filter, as explained in the previous
section. Before estimating the equations, the
initial state of the model is defined following
the approach of Zhang and Sato (2005).” The
average values of the estimated time-varying
coefficient b for the sample (and separately
for transition and peripheral countries) are
presented in Figure 1. With the United
States as an alternative attractor, the time-
varying coefficient b for demand-side shocks
follows different trends during the analysed
period. After the introduction of the euro

in 1999, when the sample starts, the time-
varying coefficient of demand shocks for
transition countries was relatively stable

5.The results obtained from the ADF tests are not presented
here due to the space limitation but are available from the
authors on request.

6. This approach was also followed by Dibooglu and Horvath
(1997).

7. The measurement equation (1) is estimated by ordinary
least squares and the estimated constant coefficients are used
as starting values of the unobserved variables. At the same
time, the estimated variance—covariance matrix obtained
by ordinary least squares is used for the specification of the
starting values of the variance—covariance matrix of the
unobserved variables.
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until the beginning of the global financial
crisis. On the other hand, the convergence
process of demand-side shocks in peripheral
countries was pronounced during this

same period. During the crisis, abrupt
changes occurred when the demand shocks
converged substantially towards those of
the euro area core in a short period of time,
driven by a fall in the European aggregate
demand. Then the process reverted, leading
to substantial demand shock divergence,
which was more pronounced in peripheral
countries. The time-varying coefficient b

of supply shocks was relatively stable until
2006, when it registered mild convergence
to the euro area core. However, this process
changed direction during the great recession,
producing significant divergence.

As discussed in the previous section, the
main variables expected to explain the
convergence dynamics of the shocks are:
measures of trade intensity; measures of IIT;
proxies for fiscal policy synchronization and
international financial integration; production
structure similarity and export sophistication.

Trade intensity, calculated by following the
methodology of Frankel and Rose (1998),
represents the natural logarithm of the
average bilateral trade intensity between
country i and the euro area core j over the
time period ¢. We employ two measures
depending on whether the trade intensity is
normalized by the total trade or the nominal
GDP:

TIT, = (EX,,, +IM,,,)/
(EX, +EX, +IM, +IM ) )
1Y, = (EX,,, +IM, )/ o
Y, +Y,)

where T1 denotes the index of trade intensity
of the country with the euro area core, EX

denotes exports, IM is imports and Y stands
for the nominal GDP.

The indices presented in Figure 2 show

that the trade intensity of the transition
countries in relation to the euro area core
(normalized either on the total trade or on
the GDP) experienced an increase during the
analysed period, although the crisis caused
a decline in the trade with the euro area
core. On the other hand, the trade intensity
of the peripheral countries vis-a-vis the euro
area core registered a reduction during this
period.

IIT is expected to be another important
factor behind the shock dynamics. Grubel
and Lloyd’s (1975) index (hereinafter GLI) is
used to measure the degree of IIT between
two trading partners. The GLI measures IIT
as a percentage of a country’s total trade
that overlaps that of the trading partner.

If all bilateral trade overlaps, the index will
equal 100, which means that the trade
consists of only IIT. On the other hand, if all
trade is unmatched, then the index will be 0,
indicating only inter-industry trade. Hence,
the more the value of the index, the higher
the degree of IIT. The index is calculated using
the following formula:

Z(Xit+Mit)_Z‘Xit_Mit
AGLI = |- B
Z (X, +M,)

i=1

*100

(7)

where AGLI denotes the Grubel-Lloyd
index for IIT adjusted for trade imbalances;
X denotes exports; M denotes imports;

n represents the number of commodity
groups; ¢ indicates the period; and i denotes
the commodity group.

This index does not allow the differentiation
of lIT in line with Falvey’s (1981) argument
that commodities in the same industry can
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also be differentiated by quality. Thus, IIT
can be further divided into horizontal and
vertical IIT? a differentiation that is important
in the context of our investigation since the
synchronization of shocks may be affected
differently by these two types of trade. While
horizontal IIT should contribute to greater
symmetry of shocks in accordance with

the European Community Commission’s
(1990) view, vertical lIT does not guarantee
the symmetry of shocks. The rationale is

that it implies the intensification of the
specialization of countries along the quality
spectrum within industries. This quality
spectrum includes major differences in
research and development expenses, factor
endowments and qualification of the labour
force (Fontagné and Freudenberg 1997,
Fontagné et al. 2005).

Fontagné and Freudenberg (1997) offer two
indices for overcoming the disadvantages of
GLI. The first considers trade at the product
level as being either inter-industry (one-
way) trade or IIT (two-way trade). Trade in

a particular product is considered as IIT if
the value of the minority flow (for example
imports) is a significant percentage of the
majority flow (for example exports). If the
minority flow is below a particular defined
minimum threshold, then the trade is
considered as inter-industry trade. The
authors recommend the following formula:

Min(X Mi’)>ﬂ @

it >
Max(X,, M)

it

8. On theoretical grounds, horizontal IIT is assumed to be
more consistent with the modern theories of trade and
relevant to trade among developed countries, whereas
vertical IIT is expected to be more closely related to
traditional theories of comparative advantage and to
dominate the trade among countries with different income
levels (the so-called north—south trade models (e.g.,

Jean Louis and Simons 2014)). As Greenaway et al. (1995)
demonstrate, failure to separate the two components can
seriously undermine the interpretation of the empirical
results. Not only are horizontal and vertical IIT driven by
different factors, but adjustment implications of a given
trade expansion also differ between the two.

& Mission Impossible?

here f# denotes the defined minimum
threshold and the other symbols are the
same as in the previous equations.

The second index allows the IIT calculated
by applying equation (8) to be broken down
into horizontal and vertical components.
The main assumption here is that differences
in prices reflect differences in quality. lIT

is considered to be horizontal if the ratio
between export and import unit values.’
of a certain product differs by less than a
particular defined threshold. If this condition
is not satisfied, the IIT is considered to be
vertical. The authors define the following
formula:

Lo
(va) oy =1+ ©

where UV denotes unit values as a common
proxy for quality, & denotes the defined
threshold, and the other symbols are the
same as in the previous equations.

In our analysis the threshold for trade overlap
defined in equation (8) is 10 percent, while
that for product similarity defined in equation
(9) is 15 percent — figures suggested by
Fontagné and Freudenberg (1997)."° All the
reported estimates use quarterly data at the
5-digit level, producing 3,530 commodity
groups. Although in many empirical studies
the decomposition of trade is performed

at the 3-digit level, we use a higher level of
disaggregation. The intention is to estimate
horizontal and vertical IIT more precisely, which
depends on calculating the export and import
unit values.

9. The unit values for exports and imports are obtained by
dividing the values of exports and imports by their quantity.
10. Fontagné and Freudenberg (1997) estimate the share of
intra-EU trade flows according to the degree of overlap (the
minority flow as a percentage of the majority flow) and find
that the highest value is for a threshold of 10 percent (almost
one-third of all intra-EU trade). As for the share of intra-EU
trade flows according to the unit value ratios of bilateral
trade flows (measured by dividing the larger unit value by
the smaller one), the highest value is for the threshold of 15
percent (more than a quarter of the total intra-EU trade).
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The calculated indices suggest that the share of
IT of the transition countries with the euro area
core increased during the analysed period by
around 10-15 percentage points, reaching 40
percent of the total trade (Figure 3). Given that
the IIT of the peripheral countries was higher
than that of the transition countries, it rose

at a slower pace and increased cumulatively

by around 5 percentage points during the
analysed period. Nevertheless, the largest part
of IIT is vertical IIT; the share of horizontal IIT is
small and on an average amounted to less than
one-fifth of the total IIT or around 10 percent of
the total trade of the transition and peripheral
countries with the euro area core during the
analysed period.

Fiscal policy synchronization is defined in a

way similar to Darvas et al's (2005) definition.

It represents the difference in the cyclically
adjusted government budget balance —
surplus or deficit, measured as a percentage of
the country’s GDP — between the peripheral
countries and the euro area core. The cyclically
adjusted government budget balance is
calculated by applying the H-P filter to the
general government budget balance series. The
average values of the variables related to fiscal
policy synchronization for the countries do not
seem to support a clear trend of movement
during the analysed period, although the global
economic crisis is reflected in increased fiscal
policy divergence (Figure 4).

Since there are no available data for financial
flows among the countries included in the
analysis and the euro area core on a quarterly
basis, we use — as a proxy for financial
integration — index from the euro area core
average (CPl-based, 2005=100), ' to measure
the log deviation of the country’s real effective
exchange rate (hereinafter REER). Our control
variable is likely to capture the effects of, for
example, higher foreign direct investments

11.In a robustness check, we employ an alternative proxy for
financial integration, relying on annual data of the FDI flows
interpolated on a quarterly frequency by using quarterly data
of the REER scaled to the per capita level.

originating from the euro area core on

shock convergence in the countries, which

are reflected in appreciation of their REER.
Indeed, Figure 5 presents a clear trend of REER
appreciation before the crisis in the entire
sample, which was then interrupted and turned
in the opposite direction in some periods.

The production structures variable is introduced
in the model to capture the effects of output
similarity on shock convergence, given that it
was estimated as a significant determinant in
earlier researches (see footnote 1). The variable
is constructed according to the definition of
Krugman's specialization index and takes the
value of zero if a country has an industrial
structure identical to the euro area core,
indicating that the country in question is not
specialized. It takes a maximum value of two if
it has no sectors in common with the euro area
core, reflecting strong sectoral specialization.'
The indicator can be seen as the relative
specialization compared with a benchmark,
which here is the euro area core. Sectoral
specialization affects shock synchronization

in such a way that more similar production
structures between countries become prone
to a higher level of synchronization. Transition
countries have mostly higher index values than
peripheral countries, reflecting a higher level

of specialization as against the euro area core.
Their level of specialization increased during the
crisis period, as shown in Figure 6.

We also investigate the role of a country’s
export sophistication in shock convergence,
given that export of more sophisticated

12. The indicator is constructed using quarterly national
accounts data compiled in accordance with the European
System of Accounts 2010 (ESA 2010). It uses gross value-
added data based on the statistical classification of economic
activities in the European Community (NACE Rev. 2) and a
detailed breakdown into 10 aggregates (agriculture, forestry
and fishing; industry and manufacturing; construction;
wholesale and retail trade, transport, accommodation and
food service activities; information and communication;
financial and insurance activities; real estate activities;
professional, scientific and technical activities, administrative
and support service activities; public administration; and
other sectors).
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products is expected to support the shock
convergence process. Our study uses an
outcome-based measure of sophistication. If

a product is mostly produced and exported

by rich countries, then it is revealed to

be a sophisticated product. The export
sophistication is calculated as a weighted
average of the per capita GDP of the countries
producing that product, with weights derived
from the revealed comparative advantage.
Figure 7 suggests that there is no clear trend of
the movement of export sophistication, despite
its volatility increasing during the crisis.

The dataset gives, in total, 1,260 observations
(N=21 countries and 7=60 quarters).* The
panel is unbalanced because there are missing
observations for some of the variables. The
variables related to trade intensity, trade
structure and a proxy for financial integration
are expressed in natural logarithms for more
convenient interpretation. The descriptive
statistics for the variables of interest are
provided in Table 1. We run several tests for
non-stationarity to inspect the data more
systematically. First, the Im—Pesaran—Shin
(hereinafter IPS) test is appropriate for dynamic
heterogeneous panels and is based on the
average of the ADF statistics calculated for
each cross-section in the panel. The IPS test
checks the null of a unit root in the entire panel
against the alternative that some panels are
stationary. Second, the Fisher ADF and Fisher
PP tests similarly check the non-stationarity

for each individual panel and obtain the test
statistic by combining the p-values from the
separate tests. Both tests examine the null of
a unit root in all panels against the alternative
that at least one panel is stationary. The results
suggest that the null of a unit root is strongly

13. The sources of the data employed in the analysis include
Eurostat (data for prices, output and budget balances), the
Eurostat Comext database (data for IIT), the IMF's international
financial statistics (data for the REER), the IMF's direction of
trade statistics (data for trade intensity), the World Bank (data
for export sophistication) and the statistics of agencies and
central banks of the respective countries for data that were
not available from the previous sources.

e Mission Impossible?

rejected for all the variables, except for the time-
varying coefficients of supply shocks, which are
non-stationary at the 1 percent or 5 percent
significance level according to at least two

tests (Table 2). The stationarity of this variable is
obtained by first differencing, which suggests
(tentatively) that the data are integrated of
order 1 (thatis, I(1)). In further analysis we do not
transform the non-stationary variable because
the estimator developed by Pesaran et al.

(1999) does not require the order of integration
to be the same for all the variables since

itis consistent in estimating the long-run
relationship between the stationary and the
integrated variables.
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Results

We present, firstly, the results of the baseline
model described in equation (4). Given

the heterogeneous movements of the
variables, we then enlarge the model with
interaction dummies with the aim to capture
the heterogeneity between transition and
peripheral countries as well as the effects of
the crisis on shock convergence. Due to the
limited number of observations, it is nearly
impossible to estimate a model that includes
numerous (at least 12) interaction dummies
that simultaneously control for heterogeneity
and crisis. Therefore, we develop two versions
of this model. The first (Panel A) investigates
whether the convergence process differs
between transition and peripheral countries,
and includes interaction dummies of
peripheral countries with each variable in
equation (4). This differentiation is important
given that the peripheral countries joined
the EU and the euro area much before the
transition countries that may require different
trade intensity and production structures

as well as financial sector developments.

The second version of the model (Panel

B) investigates the effects of the crisis on

the convergence process and includes
interaction dummies of the crisis with each
variable in equation (4)."

Before we discuss the results, we focus
briefly on the lag structure and consistency
of the estimator. Regarding the lag
structure of the model, which is important
for tackling the possible endogeneity, we
determine the lag order suggested by

the information criteria (the Schwarz IC,
the Akaike IC and the R2-adjusted). We
estimate a baseline regression for each
country, allowing for up to four lags of each
explanatory variable. We then choose the

14.The start of the crisis in q1:2008 was identified from the
graphical presentation of demand and supply shocks in
Figure 1.

optimal number of lags for each country
and finally identify the most common
option. The results suggest the inclusion

of one lag of the dependent variable and

no lags of the independent variables in the
model. As regards the consistency of the
estimator (here we recall the discussion in
sub-section 3.3), the Hausman test enables
us to test the difference between the PMG
and the MG estimator under the null that
the estimates are the same; if the null cannot
be rejected, the PMG is preferred, since it is
both consistent and efficient in that case.
The results of the Hausman test suggest that
the PMG estimates are preferred since we do
not reject the null of equality between the
PMG and the MG at the 1 percent level of
significance.”

Results of the Baseline
Model

The results presented in Table 3 reveal that
the coefficient of the error-correction term,
both for the supply-side and demand-side
shocks, is statistically significant at the 1
percent level. It suggests that the selected
variables in the model demonstrate a

return to a long-run equilibrium. The
error-correction speed of the adjustment
parameter from the demand shock equation
is estimated as 0.111, implying that the
demand shock convergence or divergence
is likely to occur relatively slowly. If it is above
its long-run equilibrium level, the deviation
will be offset such that 11 percent of the
remaining disequilibrium is accomplished

in each successive quarter, which means a
period of five years for around 90 percent

of the total adjustment required. The
error-correction speed of the adjustment
parameter for the supply-side shocks is of a
slightly higher magnitude (0.123), suggesting

15. Regarding equation (4) for demand shocks as a
dependent variable, the p-value of the Hausman test is
0.399, while for supply shocks it is 0.754

Working Paper No. 95 -GDN 201617/



that the supply shock convergence or
divergence is likely to occur faster, yet it
will need around 4.5 years to eliminate 90
percent of the remaining disequilibrium.

Regarding the explanatory variables, the
coefficients for trade intensity (normalized
on the total trade flows) suggest that the
increase in the volume of trade with the euro
area core causes supply shock divergence.
When the trade intensity index increases
by 1 unit, the supply shocks, on an average,
diverge from those of the euro area core
by 0.135 units, ceteris paribus. On the other
hand, the increase in the volume of trade
supports the demand shock convergence
with the euro area core, although the
coefficient is statistically significant at the
borderline 10 percent level.

As for IIT, the estimated negative sign of

the coefficients suggests that the increased
similarity in the trade patterns is likely to
contribute to convergence of both the
demand and the supply shocks. More
precisely, an increase in the lIT index by 1
unit is expected to lead to convergence of
the demand shocks to those of the euro area
core, on an average by 0.025 units, ceteris
paribus. The supply shock convergence

due to the increase in the similarity of the
trade structure is even higher, given that the
coefficient value is 0.061.

As for the fiscal policy synchronization

— proxied by the difference between

the country’s cyclically adjusted general
government budget balance and that of
the euro area core — the model recognizes
divergent fiscal policies as a source of
idiosyncratic shocks. The coefficient is
significant and positive in both the demand
and supply shock equation. It suggests that
an increase in the difference between the
government budget balance (normalized
by the GDP) of the transition/peripheral
countries and the euro area core by 1

I8 Mission Impossible?

percentage point is expected to lead to
demand and supply shock divergence of
0.001 and 0.003 units respectively.

The model identifies significant but opposing
impacts of financial integration on the shock
convergence process of the transition/
peripheral countries towards the euro area
core. The positive value of the coefficient
indicates that when the REER in the
transition/peripheral countries appreciates
over and above the REER of the euro area
core by 1 unit, the demand shocks, on an
average, diverge from those of the euro area
core by 0.092, holding other factors constant.
The opposite is true for the supply shocks,
since the coefficient has a negative value
(-0.190), suggesting that financial integration
contributes to similar and permanent effects
on output (supply shock convergence).

The production structure variable is
estimated to be statistically significant only
in the demand shock equation. The positive
value of the coefficient (0.172) suggests

that the developments in the production
structure induced demand shock divergence
from the euro area core. The last two
variables related to export sophistication and
the euro area membership do not appear to
be statistically significant.’

In general, the findings that higher IIT
supports both supply and demand shock
convergence processes are in line with
previous empirical work (Fidrmuc 2004; Shin
and Wang 2005; Velickovski and Stojkov
2014). Likewise, the estimated shock-
diverging effects caused by lower fiscal policy
synchronization and production structure
similarities confirm the findings of the earlier
studies (Imbs 1999; Kalemli-Ozcan et al.

16. The results from the alternative specification, which
includes a variable for exchange rate volatility instead

of a dummy for euro area membership, suggest that

the coefficient of exchange rate volatility is statistically
insignificant in both the supply and the demand equation
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2001; Darvas et al. 2007; Artis et al. 2008).
However, our study reveals that higher trade
intensity and financial integration may have
different effects on the convergence process
depending on the type of shock. While a
higher level of trade intensity to some extent
contributes to demand shock convergence,
it simultaneously leads to supply shock
divergence. Furthermore, while increased
financial integration on the one hand leads to
demand shock divergence, on the other hand
it leads to greater supply shock convergence.
From a longer-term perspective, the
dynamics of supply-side shocks appear

to be more important, because supply
disturbances have an effect on output that
cumulates over time to reach a plateau after
five years. The opposing effects, conditional
on the type of shock, might be due to the
heterogeneity among the countries and

the great recession — investigated more
thoroughly in the following sections.

Transition versus
Peripheral Countries

The results in Table 4, Panel A present the
heterogeneity of the shock convergence
process between the transition and
peripheral countries. With regard to the
demand shock equation, the results suggest
that the selected variables did not affect

the shock convergence in the transition
countries given that all the coefficients

are statistically insignificant. On the other
hand, trade intensity is estimated to be
supportive of shock convergence in
peripheral countries since its coefficient has
a negative and statistically significant value
(-0.064). However, its converging efforts were
not supported by the rest of the variables,

in particular by the financial integration

and production structure, which created
diverging tendencies of the demand shocks
in relation to the euro area core.

As for the supply shock equation, the
coefficient for trade intensity (normalized on
total trade flows) suggests that the increase
in the volume of trade with the euro area
core causes supply shock divergence in
transition countries. When the trade intensity
index increases by 1 unit, the supply shocks
in the transition countries diverge from those
of the euro area core by 0.168 units on an
average, holding other factors constant. The
extent of divergence is substantially smaller
in peripheral than in transition countries,
given that the interaction dummy has a
negative value of -0.161.

With regard to IIT, the estimated negative
sign of the coefficient suggests that the
increased similarity in the trade patterns is
likely to contribute to convergence of the
supply shocks in transition countries. More
precisely, an increase in the IT index by 1 unit
is expected to lead to convergence of the
supply shocks in the transition countries to
those of the euro area core by 0.060 units on
an average, ceteris paribus. The interaction
coefficients for peripheral countries suggest
that in the equation for supply shocks there
are statistically significant differences from
the transition countries, and its positive value
(0.157) suggests divergence effects.

There are no statistically significant
differences between the transition and
peripheral countries with regard to the
estimated effects of financial integration on
the supply shock convergence process. The
negative value of the coefficient (-0.264)
indicates that the financial integration
contributed to supply shock convergence
of both transition and peripheral countries
towards the euro area core. On the other
hand, the estimated significant interaction
dummy for production structures reveals
the differences between the two groups

of countries and suggests that the
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developments in the production structure in
peripheral countries induced supply shock
divergence from the euro area core.

Transition and peripheral economies,
therefore, have substantial differences in

the shock convergence process that can be
related to the results from earlier studies.

In particular, the findings for the transition
countries showing that trade intensity is

not supportive of shock convergence are

in line with the results of Caporale et al.
(2015), estimating an increasing trade-driven
business cycle divergence. However, it is
clear that our results — suggesting that
trade intensity supports demand shock
convergence in peripheral countries — are
not in line with their findings. This might, to
some extent, be explained by the findings
of Antonakakis et al. (2015), which suggest
that there was a structural break and
intertemporal alternation in the direction

of shock spillovers between the core and
periphery of the euro area. In particular,
during the recent European debt crisis, it
appears that the peripheral countries are
mostly the dominant transmitters of business
cycle shocks among the euro area members.

Crisis Effects

The results presented in Table 4, Panel

B reveal the crisis effects on the shock
convergence process in transition/peripheral
countries vis-a-vis the euro area core.
Regarding the demand shocks, IIT supported
faster shock convergence during the crisis
period by 0.028 units compared with the
pre-crisis period. Controlling for the crisis
yields a statistically significant effect of
export sophistication on demand shock
convergence, which was estimated to be
insignificant in the baseline specification,
although both the intra-industry trade
interaction dummy and the export
sophistication coefficient are statistically
significant at the 10 percent level. On the

20 Mission Impossible?

other hand, the crisis implied divergent
effects of the production structure on shock
dynamics as the interaction dummies are
statistically significant and positive in both
the demand and the supply equation

(0.241 and 0.102, statistically significant at

1 percent and 5 percent respectively). In
addition, financial integration is estimated
to lead to divergent tendencies of the
supply shock developments during the crisis
period since its interaction coefficient is
positive and statistically significant at the 10
percent level. This divergent behaviour may
be explained by the fact that in the post-
crisis period, compared with the pre-crisis
period, the financial flows to peripheral/
transition countries were substantially
reduced, imposing significant productivity
shocks on these countries. This finding is in
line with Ehrmann and Fratzscher (2015),
who documented substantial financial
fragmentation in the euro area compared
with the period before the crisis.

Size Effects

Our evidence, discussed above, indicates
that the analysed variables did not drive

the evolution of the shocks in a systematic
direction. In other words, some of the
variables contributed to shock convergence
of the transition and peripheral countries to
the euro area core, while others supported
divergence. To gain a deeper understanding
of the individual and net effects, we estimate
the relative size of the effects of some normal
change in the explanatory variables on the
dependent variable (Table 5). We define

the normal change as a change from the
25™ percentile to the 75" percentile of the
explanatory variable of interest (presented in
Table 1), which is multiplied by its estimated
coefficient. The obtained results suggest that
trade intensity and IIT contribute the most
to the demand shock convergence process
and the effect of its normal change on
demand shock convergence is 0.05 and 0.02
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units respectively. However, the rest of the
variables caused demand shock divergent
movements in a range of 0.01-0.05 units,
which intensified during the crisis and —
particularly for peripheral countries — were
driven primarily by production structure and
financial integration developments. As for
the supply shocks, IIT was supportive of the
shock convergence process and its normal
change had an estimated effect of 0.04 units,
albeit lower in peripheral than in transition
countries. In addition, a normal change in
financial integration contributed to supply
shock convergence by 0.02 units, which

was reduced during the crisis by 0.01 units.
Trade intensity is the main driver of supply
shock divergence, in particular for transition
countries, since its estimated effect of normal
change is 0.35 units. The fiscal policy also
contributed to divergent movements of
supply shocks by 0.02 units. The production
structure changes are a relevant shock-
diverging force in peripheral countries, with
estimated effects of normal change of 0.07
units, which increased during the crisis by
0.02 units.

In a nutshell, demand shock convergence
was supported by trade intensity, at least

in peripheral countries and intra-industry
trade, but their effects were largely
neutralized by the unsynchronized fiscal
policies, financial flows and production
structure developments. On a net basis,
demand shocks did not register a clear and
strong convergence trend. At the same
time, trade intensity, in tandem with fiscal
policy, strongly contributed to the divergent
movements of supply shocks and annulled
the convergence-supporting effects of IIT
and financial integration. This evidence of
the prevailing supply shock divergent effect
of trade intensity is also in line with the
recent work by Caporale et al. (2015), which
finds that trade flows within the euro area
are leading to decreased business cycle

correlation between member states. These
findings, in combination with the reversal in
financial flows during the crisis, challenge the
endogeneity hypothesis of Frankel and Rose
(1998) and rather support the specialization
paradigm of Krugman (1993), which is
concerning evidence for the future stability of
the euro area.
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Robustness

To assess the robustness of the findings, we
modify the specifications in both Panel A
and Panel B by: (1) employing an alternative
measure of trade intensity and intra-industry
trade, (2) using a different measure of
financial integration, (3) controlling for the
membership of the EU, (4) excluding France
from the euro area core, and (5) excluding
Italy from the periphery.

In the first set of robustness checks we
employ an alternative measure of trade
intensity normalized by the GDP and vertical
IIT index instead of the adjusted weighted
Grubel-Lloyd index, which were previously
explained in detail in section 4. The results
obtained for trade intensity and vertical

IIT are consistent with the baseline model
estimations based on employing the trade
intensity measure normalized by the total
trade and adjusted weighted Grubel-Lloyd
index in terms of sign, although some of the
coefficients lose statistical significance
(Table 5).

In the second step we use an alternative
proxy for financial integration, relying on
annual data of the FDI flows interpolated

with a quarterly frequency by using quarterly

data of the REER. The coefficients of the

alternative variable lose statistical significance

in the pre-crisis period and for the transition
countries, but the findings that financial
integration was a shock-diverging force in
peripheral countries and during the crisis
times are confirmed.

In the third step the baseline specification
is further extended by adding dummy
variables to control for the influence of the
EU membership on the shock convergence
process. The dummies are insignificant,

but the general conclusions arising from
the baseline model estimate are largely
supported.

Mission Impossible?

In the next two steps we exclude France
from the euro area core and Italy from the
periphery since an issue was raised during
the crisis concerning whether they both
belong to the reference groups. For example,
Italy was often not considered as part of the
so-called GIPS periphery (Greece, Ireland,
Portugal and Spain). On the other hand,

the funding of peripheral banks shifted

from private to public sources during the
crisis, increasing the TARGET2 imbalances
(Cecchetti et al. 2012). Unlike other core
countries that registered net claims from the
rest of the members of the euro area, France
was a borderline net debtor. Given that

both France and Italy are big countries and
thus may influence our results, we exclude
them from the reference group to check the
stability of our findings from the baseline
specification. The results obtained are
consistent with those discussed in Section 5.
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Conclusion

The current crisis questioned the feasibility

of the euro area as a monetary union,
underlining the differences between the core
and the periphery. In this context, the research
examines whether the euro area core can

be a driving force of the shock convergence
process of the wider periphery (encompassing
the non-core EU member states and the EU
candidate countries). In particular, the paper
investigates whether the developments of
trade intensity, structure of trade, financial
integration, fiscal policy, production structure
and export sophistication support either

the convergence or divergence process in
Europe. The analysis covers the period from
the introduction of the euro in 1999 until 2013
in a panel framework for six euro area core
countries, five peripheral countries, 13 new
members of the EU and three EU candidate
countries.

We argue that the shock-centred approach

is methodologically sounder than the BCS
approach for at least two reasons: (i) it isolates
the shock incidence from policy responses, a
distinction that lies at the heart of OCA, and
(ii) it differentiates between supply-side and

demand-side shocks.

Our findings suggest that the euro area

core has not been a strong magnetizer of
the shock convergence of peripheral and
transition countries from the time of euro’s
inception until the end of 2013. This is due to
the offsetting effects of the different variables
that affected the shock convergence process.
In particular, the demand shock convergence
was supported by the IIT developments and
to some extent by the trade intensity, at least
for the peripheral countries, but their effects
were offset by the divergent fiscal policies,
production structure changes and financial
flows. On the other hand, supply shocks
registered a divergent tendency, which was
mainly driven by trade intensity flows and

uncoordinated fiscal policies. The centripetal
(or convergence-supporting) effects of IIT and
financial integration were not strong enough
to counteract the diverging forces.

Taken together, it appears that trade flows are
the prevailing force in shock divergence, in
particular for supply-side shocks in transition
countries vis-a-vis the euro area core. The
estimated divergent shock effects of trade
flows support the specialization hypothesis
of Krugman (1993), and in combination

with the reversal of financial flows during
the crisis and the increasing production
structure dissimilarities, especially in the
peripheral countries, they raise the issue

of setting an appropriate monetary policy,
fiscal policy and financial stability mix to
overcome the weaknesses of the eurozone’s
institutional underpinnings and maintain the
future stability of the euro area. At the same
time, despite the fact that many transition
countries have already joined the euro

area, these findings advise a more vigilant
approach in assessing the costs and benefits
of relinquishing an independent monetary
policy by the rest of the transition countries
that have not adopted the euro yet. In this
light, the problems that some of the peripheral
countries experienced during the crisis due
to their inability to depreciate their currency
constitute very relevant evidence of the

size of costs that a country may face when
abandoning its monetary independence. In
this context, the appropriate structural reforms
are necessary in the peripheral and transition
countries — current and potential future
members of the euro area — that will result
in longer-lasting financial inflows. Inter alia,
they are expected to narrow the differences
in production structures and IIT patterns

and thus ease the governance in the fiscal
area. Otherwise, reconnecting the peripheral
wagons to the euro area core locomotive
could easily turn into an impossible mission,
with vast political, economic, social and
cultural consequences for Europe.
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Fig.1 Time-varying coefficient b for transition and peripheral countries (average values) Calculated in EViews7
Source: Authors’ calculations.
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Source: Authors’ calculations.

a) Adjusted Grubel-Lloyd index b) vertical lIT
60 50
N
50 40 Py
% Ay
30 ANt
30
20
20
——— Whole sample ——— Whole sample
10  lecccecee. Transition countries. 10— Transition countries
= = = = Peripheral countries = = = = Peripheral countries
0 IEAEEEEEANEEEEENEEEEEEEEEEENEEAEEE AR AR EREEEREERRE] 0 TTTTTT T T I I T T I I T T T T I T T T T T T T T T T T T rrrTrTT
A © = AN M & 1N O N O O © = N ™ O ©O = AN M T 1N O N O O ©O ™ N M
o (=3 © © © = ™ = - o ©o © © © o - - - -
OO ©O © © © ©O O O © O © © © © © O © ©O © © O OO 0 © © 0 © © © ©
- AN AN AN N N NN N NN N N NN - N N N N N N N N N N N N N N

Fig. 3 IIT of the transition and peripheral countries with the euro area core (average values in %)
Source: Authors’ calculations.
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Table 1. Descriptive statistics for the variables of interest.

Min. Max. | Mean 25t 75t NC SD
Time-varying coefficients for | 0.24 0.66 0.46 0.36 0.55 0.19 0.11
demand shocks
Time-varying coefficients for | 0.18 0.76 0.45 0.37 0.50 0.13 0.13
supply shocks
Trade intensity (normalized by | -8.53 -2.78 -5.65 -7.05 -4.43 2.61 1.50
total trade)
Trade intensity (normalized by | -9.09 -3.23 -6.00 -7.34 -4.79 2.55 1.49
GDP)
Adjusted weighted GLI 1.11 4.54 3.49 3.25 3.90 0.65 0.62
Vertical IIT 1.03 4.25 3.42 3.14 3.93 0.79 0.62
Fiscal policy synchronization |-41.77 |29.16 | 0.01 -2.92 2.66 5.58 461
Financial integration (based -0.74 1.07 -0.07 -0.12 0.00 0.12 0.13
on REER)
Financial integration (based -11.68 29.66 0.47 0.02 0.24 0.22 2.35
on FDI flows)
Production structure 0.05 0.64 0.29 0.20 0.39 0.18 0.11
Export sophistication 4.09 15.65 9.88 9.42 10.35 0.93 0.87

Note: NC - normal change in the variable measured as a change from the 25% to the 75t percentile; SD - standard deviation.

Source: Authors’ calculations.
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Table 2. Summary of panel unit root tests (p-values).

Original data First difference of the data
IPS Fisher Fisher IPS Fisher Fisher

Variables ADF PP ADF PP
Time-varying coefficients for 0.000 0.001 0.001 0.000 0.000 0.000
demand shocks
Time-varying coefficients for supply | 0.525 0.634 0.040 0.000 0.000 0.000
shocks
Trade intensity (normalized by total | 0.015 0.000 0.000 0.000 0.000 0.000
trade)
Trade intensity (normalized by GDP) | 0.000 0.000 0.000 0.000 0.000 0.000
Adjusted weighted GLI 0.000 0.000 0.000 0.000 0.000 0.000
Vertical IIT 0.000 0.000 0.000 0.000 0.000 0.000
Fiscal policy synchronization 0.000 0.000 0.000 0.000 0.000 0.000
Financial integration (based on REER) | 0.000 0.001 0.000 0.000 0.000 0.000
Financial integration (based on FDI 0.000 0.000 0.000 0.000 0.000 0.000
flows)
Production structure 0.000 0.000 0.000 0.000 0.000 0.000
Export sophistication 0.000 0.000 0.000 0.000 0.000 0.000

Source: Authors’ calculations.

Table 3. PMG estimation of the long-run coefficients of the determinants of supply and
demand shock convergence (q1:1999-q4:2013).

Independent variable Demand shocks Supply shock
Trade intensity -0.019* 0.135%#*
(normalized on total trade flows) 0.011 0.015
Intra Industries trade -0.025%** -0.061***
(adjusted Grubel-Lloyed index) 0.006 0.015
Fiscal policy synchronization 0.001* 0.003***
(based on budget balance) 0.001 0.001
Financial integration 0.092%*%% -0.190%**

0.027 0.034
Production structures 0.172%** 0017
0.033 0.062
Export sophistication -0.002 -0.005
0.002 0.004
EA membership -0.001 -0.001
0.001 0.001
Error-correction term -0.117%** -0.123***
0.023 0.026
Constant 0.047*** 0.173%**
0.011 0.037
Number of observations 927 927

Note: Numbers in italic are robust standard errors; asterisks indicate statistical significance at the ***1, **5 and *10% level. Calculated in
Stata 12.

Source: Authors’ calculations.
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Table 4. PMG estimation of the long-run coefficients of the determinants of supply and
demand shock convergence - interaction dummies (q1:1999-q4:2013).

Panel A Panel B
Transition Vs Peripheral Countries Crisis effects
Independent variable Demand shocks B-111+1:1)%: .74 ¢l Demand shocks Supply
shocks
Trade intensity 0.011 0.168*** -0.082%%* 0.075%**
(normalized on total trade flows) 0.014 0.019 0.029 0.019
Intra Industries trade -0.009 -0.060%** -0.056** -0.030*
(adjusted Grubel-Lloyd index) 0.009 0.020 0.027 0016
Fiscal policy synchronization 0.001 0.001 0.002* 0.003***
(based on budget balance) 0.001 0.001 0.001 0.001
Financial integration -0.040 -0.264*** -0.010*% -0.263***
0.025 0.035 0.058 0.051
Production structures -0.024*** 0.096 -0.412%%* 0.016
0.040 0.072 0.102 0.067
Export sophistication 0.002 -0.008 -0.013* -0.002
0.003 0.005 0.007 0.004
Trade intensity -0.064*** -0.161%*** -0.006 0.002
Interaction dummy 0.025 0.035 0.004 0.002
Intra Industries trade 0.037 0.157%%% -0.028* 0.007
Interaction dummy 0.038 0.041 0.015 0.009
Fiscal policy synchronization 0.001 0.001 0.000 0.000
Interaction dummy 0.001 0.002 0.001 0.001
Financial Integration 0.128%* -0.150 -0.055 0.180*
Interaction dummy 0.063 0.159 0.135 0.098
Production structures 0.148%* 0.448%*** 0.247%*** 0.102**
Interaction dummy 0.068 0.124 0.091 0.047
Export sophistication 0.012 0.007 0.003 -0.004
Interaction dummy 0.008 0.008 0.006 0.004
Error- correction term -0.122%%* -0.137*%% -0.057*** -0.133*%*
0.022 0.031 0.018 0.027
Constant 0.059*** 0.137%** 0.008 0.128***
0.012 0.039 0.006 0.027
Number of observations 927 927 927 927

Note: Numbers in italic are robust standard errors; asterisks indicate statistical significance
at the ***1, **5 and *10% level.
Calculated in Stata 12.

Source: Authors’ calculations.
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Table 5. Relative effects of the determinants of supply and demand shock convergence.

Baseline Specification Panel A Panel B
Transition Vs Peripheral Crisis effects
Countries
Independent Demand Supply Demand Supply Demand Supply
variable shocks shocks shocks shocks shocks shocks
Trade intensity -0.05 0.35 042 -0.22 0.20
Intra-industry -0.02 -0.04 -0.05 -0.05 -0.02
trade
Fiscal policy 0.01 0.02 0.01 0.02
synchronization
Financial 0.01 -0.02 -0.04 0.00 -0.04
integration
Production 0.03 -0.07
structures
Export -0.01
sophistication
Interaction dummies
Trade intensity -0.12 -0.29
Intra-industry 0.03 -0.01
trade
Fiscal policy
synchronization
Financial 0.01 0.01
integration
Production 0.02 0.07 0.05 0.02
structures

Export sophistication

Source: Authors’ calculations.

28

Mission Impossible?

Reconnecting the Peripheral Wagons to the Euro Area Core Locomotive:




‘suolie|ndjed sioyiny :924n0g

SUONRAISSCO
788 788 788 788 JAL) JAL) L26 126 L26 126 126 126 126 LT6 126 126 LT6 LT6 LT6 LT6 JOJsquINN

9200 €100 00 €100 00 00 ££00 6100 100 1100 S¥00 1100 2800 6000 6£00 4100} 8100 8000 0€00 oo
#%%0EL°0  %%%x090°0  xxx£LL°0 %x%090°0 | xxxLlSL°0 %xx660°0 xxx£CL°0 x%xTS00 | xxx9EL'0  %%xSS0°0 xxxVEL'Q xxxSPO'0 | xxx6VL°0 xxx6T0°0 xxxLLL'0 %%8Z0°0 | xxx060°0 xxx8E0°0 xxxTOL'0  %x0£0°0 UBISUOD
£C00 cco00 €00 £C00 9200 800 £€00 6100 700 1200 €00 1200 €00 9100 £€00 $100 6200 1200 9200 000 wisl
#5%ETL0- %xx80L°0~ #xxETL'0- %xxSCL'O- | xx+xVEL'0-  %xx90L°0~ 3xxTLL'O- %%xSS0°0- | xxx8VL°0~ xxxVLL°0- xxxEVL'0- xxx6LL°0- | xxxCWL°0~ %%x090°0~ x%x0LL°0- xxxSV0°0- | xxxLVL°0- %xx00L°0- xxxELL'0- xxx0LL"0- UONS91I03-10413

1000 0000 1000 0000

1000~ 0000~ 0000 0000~ diysisquisuwi ng
Awwinp uonoeisu|
5000 £000 9000 8000 7000 €100 8000 1100 7000 £000 2000 9000 7000 2000 9000 5200 7000 7000 6000 1100 uonesnsiydos
0000 *x800°0 £000 1100~ 1000~ 2000 8000 1100 1000 *x£00°0 2000 7000 *£00°0- £000 *x10°0 €00 7000 %x800°0 5000~ 8000 1odxg
Awwinp uonoesdiu|
5500 2E00 2010 000 /500 8200 6610 £LLo 1700 r00 o 600 8200 6600 1510 €520 1700 5€00 S€L0 00 sainpNis
9800 6500 0900~ #xSUL0 | sxxVLE0Q  xxx£80°0 0500~ #xxC6V°0 | xxxV0E0 /P00 *xx60P°0 £Lo *x£90°0  %xx6ET°0 ss1o- 260~ *x%6VL°0  %x9£0°0 10 *%%x19C°0 uononpoid
Awwinp uoinsesau|
8800 r1L0 SELD 900 1800 0cco v/00 2600 0910 0800 9000 0200 7100 0010 /L0 0g6c 6C10 1200 uonesbaUl
#xVLL°0  xxx9CH°0 810~ *CCL0 010 860~ #xxSLE0Q 9900 00C0- 1600 *%x910°0  S100- *€20°0 910~ 910 *%%5£S°0 600~ *%£9L°0 1oueuly
1000 1000 2000 1000 1000 2000 2000 1000 2000 1000 1000 1000 2000 6000 1000 1000 2000 1000 Awwinp uonoesz|
UOIIeZIUOIYDUAS
0000 0000 1000 1000 1000 0000 *€00°0 1000 1000 0000 2000 1000 1000 1000 0000 *£10°0 0000~ «100°0 0000~ 0000 Aoyjod fedsiy
0100 9000 1700 8600 6000 9000 /500 900 8000 9000 00 900 6000 9100 0r00 0/10 8000 6000 00 £C00 Awwnp uonoesa|
7100 *+EL0°0-  xxxSOL°0 0r00 5000 #xCL0°0-  x60L°0- «180°0 9000~ *+EL0°0-  %xxS9L°0 700 *x£10°0 SI00-  %xx00T°0  xPTE0- Cl00- %xx6C0°0- xxxE8L°0 €000 spei| Ansnpur-enu
£000 2000 6£00 500 £000 £000 £900 SE00 2000 €000 $E00 1E00 2000 000 0£00 8000 £000 £000 2800 £200 Awwinp uondesaly|
#x%CLO0  %xx0L0°0 x%x68C°0- %x%890°0- | %xxTLO°0 £000 *x851°0- 2a00- #%%800°0  xxx800°0 x%x85L°0- xxb90°0- | xx900°0  x800°0- *£50°0 0100 *%%x£00°0 1000 #x%£TL°0~ %%%660°0- Ayisuaiul opes|.
000 7000 7000 £000 €000 €000 €000 5000 7000 7000 $000 2000 £000 8000 £000 8000 7000 5000 000 £000 uonednsiydos
$000- *%xx600°0-  x£00°0- 2000 000~ %$00°0- 5000- 000~ £000- *%600°0- 6000- *€00°0- 2000 *%8L0°0- x%x0L0°0- xxSLO°0- 7000-  #xxSLO°0- 1000~ *500°0- uodxg
5900 £E00 1200 0r00 /500 5700 0500 0010 8500 8€00 000 6600 €00 9600 2800 1010 0900 8€00 6800 $¥00 saInpPNAs
*ELLO-  xxxLELO Lo 200~ *xl¥L°0- 2900 %960°0  xxxLLT°0- | x5xSLT0-  xxx0¥L°0 9600~ 6000~ PE00- #xxxS9E°0- #xxSES'0 xxxEVE0-| C100- »%x0€L°0 2900- *%x8CZ1°0- uonsnpold
5700 5€00 v€00 5200 800 €00 800 9500 0v00 8€00 600 €00 1000 2100 €000 9100 6500 8600 6v00 £€00 uonelbaul
*x%x9£T°0- 9100 *xx€92°0-  0000- *xx€9C°0- 6100~ %xx60L°0- xxxS6L°0- | xxxSET'0- 2000 #*xELT0- 0600~ 2000 8200 7000 *080°0 | xxx€LT°0- 00~  xxxLLEO- x090°0- [eIdueuly
1000 1000 1000 1000 1000 1000 1000 2000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 UONeZIUOIYOUAS
*C00°0 0000 1000 1000 #x% €00 0000~ *x%C00°0 0000 *x%€00°0 0000 1000 0000 1000 1000 #*x%€00°0 1000~ | x%xE00°0 1000~ #*xx€00°0 1000 Aoy0d [edsi

9100 2000 6100 6000 S100 7100 S100 €000 1100 6000 a0 1100 7100 7200 8100 6100 £100 1100 £000 1100
6100~ #x8L0°0-  xxx850°0- 6000~ #%%€90°0~  x%xCL0°0-  %xx£80°0- xxx9LL°0- 1000 100 %xx890°0- €000~ | x#xCH0°0-  S000  #xx¥8L°0- 5000 000~ L000-  xxx660°0-  C000- apen Ansnpur-enul

6100 1100 6100 7100 9100 9100 7100 0€00 9100 7100 0200 $100 7100 8200 200 $200 cloo cloo /100 0100
#xx£80°0 5000~ #xx89L°0 1100 #%%580°0  %xSE0°0  %xx0£0°0 £C00 *%%S£0°0 1100~ #*xx991°0 9000 #x%x£80°0 xxx¥S0°0-  1E00 *PP0°0- | x0T0°0  #xTE0°0- xxxSLL°O £000- Ausuaui opel|
SPOYS  SHPOYS  SHPOYS  SPOYS | SHPOYS  SHPOYS  SHPOYS SHP0YS | SHP0YS  SHPOYS  SHPOYS  SHPOYS | SHPOYS  HPOYS SHPOYS SHPOYS | SHI0YS  SHPOYS  HPOYS  SHI0YS 9|qeliea
Addng  puewag Addns puewsq | Addng puewsg Addns puewsq | Addns puewsqg Addns puewsqg | Alddns puewsq Alddns puewsq | Alddns puewsg Ajddns puewsq juapuadapu]

S3I”INNOD S3I”INNOD SI”MINNOD SIIFINNOD S3WINNOD
TVH3IHdIY3d TVH3IHdIY3d TVH3IHdIY3d TVd3IHdIY3d IVH3IHdIY3d
S153443 SISO SANOILISNVYL S153443 SISO SANOILISNVYHL S1253443 SISIHD SANOILISNVYL S1253443 SISIHD SANOILISNVYL S153443 SISIHD SANOILISNYYL
g |pued V [2ued g |dued V [2ued g aued V [2ued g |dued V [oued g |pued V |2ued
uoneibayul spesy Aisnpui-enul pue Aysusiul

Kiayduad sy wouy Ay buipnpx3(s

2102 3y} Wouy ddueI4 BupNPXI(H

diyssaquiaw N3 404 Buyjjosuod(g

[eIDURUY 1O} 2INSEIW SAIFRUISHY (T

3peJ} J0) aINseaw aAlleuUIR) V(L

"SY23YD SSauUISNqoy *9 3|qel



References

Abbott, Andrew, Joshy Easaw, and Tao
Xing."Trade integration and business cycle
convergence: is the relation robust across
time and space?.” The Scandinavian Journal of
Economics 110, no. 2 (2008): 403-417.

Antonakakis, N, I. Chatziantoniou, and George
Filis.“Business Cycle Spillovers in the European
Union: What is the Message Transmitted to the
Core?” Manchester School (2015).

Antonakakis, Nikolaos, and Gabriele Tondl!.
"Does integration and economic policy
coordination promote business cycle
synchronization in the EU?” Empirica 41, no. 3
(2014): 541-575.

Artis, Michael J,, Jarko Fidrmuc, and Johann
Scharler."The transmission of business cycles
Implications for EMU enlargement1!” Economics
of Transition 16, no. 3 (2008): 559-582.

Artis, MJ,, and W Zhang.“Core and Periphery in
EMU: A Cluster Analysis." Economic Issues 6 (2)
(2001): 39:59.

Asteriou, Dimitrios, and Argiro Moudatsou.
"Business cycle synchronization in the Enlarged
EU: the role of bilateral trade and FDI" Review of
Development Economics 19, no. 1 (2015): 196-
207.

Babetskii, lan. Trade integration and
synchronization of shocks! Economics of
Transition 13, no. 1 (2005): 105-138.

Baxter, Marianne, and Michael A. Kouparitsas.
“Determinants of business cycle comovement:
a robust analysis!" Journal of Monetary
Economics 52, no. 1 (2005): 113-157.

Bayoumi, T, and B Eichengreen."Shocking
aspects of European monetary unification.’In
European monetary unification: theory, practice,
and analysis, edited by Barry J. Eichengreen. MIT
Press, 1997.

N Mission Impossible?

Blanchard, OJ,, and D Quah."The Dynamic
Effects of Aggregate Demand and Supply
Disturbances.” American Economic Review 79,
no.4 (1989): 655.

Boone, Laurence."Symmetry and asymmetry
of supply and demand shocks in the European
Union." CEPIl Document du Travail (CEPI Working
Paper) 03 (1997).

Calderon, Cesar, Alberto Chong, and Ernesto
Stein."Trade intensity and business cycle
synchronization: Are developing countries any
different?” Journal of international Economics
71,n0.1(2007): 2-21.

Caporale, Guglielmo Maria, Roberta De Santis,
and Alessandro Girardi.“Trade intensity and
output synchronisation: On the endogeneity
properties of EMU! Journal of Financial Stability
16 (2015): 154-163.

Cecchetti, Stephen G, Robert N. McCauley,
and Patrick McGuire. “Interpreting TARGET2
balances” (2012).

Clark, Todd E., and Eric Van Wincoop. “Borders
and business cycles! Journal of international
Economics 55, no. 1 (2001): 59-85.

Crespo-Cuaresma, Jesus, Michael Pfaffermayr,
Octavio Fernandez Amador, and Catherine
Keppel. Macroeconomic aspects of European
integration: fiscal policy, trade integration and
the European business cycle. No. 2010/11-04.
FIW Research Reports, 2011.

Darvas Z., AK Rose and G Szapary.

"Fiscal divergence and business cycle
synchronization: irresponsibility is
idiosyncratic”'In NBER International Seminar on
Macroeconomics, edited by JA Frankel and CA
Pissarides. Cambridge: MIT Press, 2005.

De Grauwe, Paul. Economics of monetary union.
Oxford University Press, 2015.

Dées, Stéphane, and Nico Zorell."Business
cycle synchronisation: disentangling trade and

Reconnecting the Peripheral Wagons to the Euro Area Core Locomotive:



financial linkages.” Open Economies Review 23,
no. 4 (2012): 623-643.

Diboogluy, Selahattin, and Julius Horvath.
"Optimum currency areas and European
monetary unification.” Contemporary Economic
Policy 15, no. 1 (1997): 37.

Ehrmann, Michael, and Marcel Fratzscher.
"Euro area government bonds: Integration
and fragmentation during the sovereign debt
crisis’ (2015).

Enders, Zeno, Philip Jung, and Gernot J. Mdller.
"Has the euro changed the business cycle?”
European Economic Review 59 (2013): 189-211.

European Community Commission.“One
market, one money. European Economy 44
(1990).

European Community Commission. “European
system of accounts 2010." European System of
Accounts (2010).

Falvey, Rodney E.“Commercial policy and
intra-industry trade!” Journal of international
economics 11,n0.4 (1981): 495-511.

Ferreira-Lopes, Alexandra, and Alvaro M.
Pina."Business cycles, core, and periphery in
monetary unions: comparing Furope and
North America!" Open Economies Review 22, no.
4(2011): 565-592.

Fidrmuc, Jarko."The Endogeneity of the
Optimum Currency Area Criteria, Intra-industry
Trade, and EMU Enlargement. Contemporary
economic policy 22, no. 1 (2004): 1-12.

Fiess, Norbert. “Business cycle synchronization
and regional integration: A case study for
Central America!" The World Bank Economic
Review 21,no. 1 (2007): 49-72.

Fontagné, Lionel, and Michael Freudenberg.
Intra-industry trade: methodological issues
reconsidered.\Vol. 97, no.1. Paris: CEPII, 1997.

Fontagné, Lionel, Michael Freudenberg, and
Guillaume Gaulier.“Disentangling horizontal
and vertical intra-industry trade! Paris: CEPII 10
(2005).

Frankel, Jeffrey A, and Andrew K. Rose."The
endogenity of the optimum currency area
criteria!’ The Economic Journal 108, no. 449
(1998): 1009-1025.

Gouveia, Sofia, and Leonida Correia.
"Trade integration and business cycle
synchronization in the Euro area: the case
of southern European countries!Journal of
Economic Integration (2013): 85-107.

Greenaway, David, Robert Hine, and Chris
Milner.“Vertical and horizontal intra-industry
trade: a cross industry analysis for the United
Kingdom! The Economic Journal (1995): 1505-
1518.

Greene, William H.“Econometric Analysis,
Pearson-Prentice Hall" Upper Saddle River, New
Jersey (2008).

Grubel, Herbert G., and P. J. LIyod. International
Trade in Differentiated Products. London:
Macmillan, 1975.

Imbs, Jean. “Co-fluctuations. CEPR Discussion
Paper 2267 Centre for Economics and Statistics
(1999).

Imbs, Jean."Trade, finance, specialization, and
synchronization. Review of Economics and
Statistics 86, no. 3 (2004): 723-734.

Inklaar, Robert, Richard Jong-A-Pin, and
Jakob De Haan."Trade and business cycle
synchronization in OECD countries—A re-
examination." European Economic Review 52,
no. 4 (2008): 646-666.

Jansen, W. Jos, and Ad CJ Stokman. “Foreign
direct investment and international business
cycle comovement!” (2004).

Working Paper No. 95 - GDN - 2016 -3



Jean Louis, Rosmy, and Daniel Simons.
"Business Cycles Synchronicity and Income
Levels: Has Globalisation Brought us Closer
Than Ever?! The world economy 37, no. 5 (2014):
592-624.

Jones, Jason, and Mark David Witte. “Financial
integration and business cycle synchronization
in the expanded EU." Atlantic Economic Journal
39,n0.1(2011): 99-101.

Kalemli-Ozcan S., E Papaioannou and JL
Peydrd. “Financial requlation, financial
globalization, and the synchronization of
economic activity! The Journal of Finance 68,
no.3 (2013): 1179-1228.

Kalemli-Ozcan, Sebnem, Bent E. Serensen,
and Oved Yosha."Economic integration,
industrial specialization, and the asymmetry
of macroeconomic fluctuations!” Journal of
International Economics 55, no. 1 (2001): 107-
137.

Krugman, P."Lessons of Massachusetts for
EMU!In Adjustment in the European monetary
union, edited by F Giavazzi and F Torres.
Cambridge: Cambridge University Press, 1993.

Lehwald, S., 2013. Has the Euro changed
business cycle synchronization? Evidence from
the core and the periphery. Empirica, 40(4),
PP.655-684.

Morgan, D. P, B Rime and PE Strahan.“Bank
integration and state business cycles!
Quarterly Journal of Economics 119 (2004):
1555-84.

Pentecéte, J.S., J.C. Poutineau, and Fabien
Rondeau.“Trade Integration and Business
Cycle Synchronization in the EMU: The
Negative Effect of New Trade Flows! Open
Economies Review 26, no. 1 (2015): 61-79.

Pesaran, M.H., and Y Shin."An autoregressive
disributed-lag modelling approach to
cointergration analysis!"In Econometrics and

2 Mission Impossible?

economic theory in the twentieth century: the
Ragnar Frisch Centennial Symbosium, edited
by S Strom. Cambridge: Cambridge University
Press, 1998.

Pesaran, M. Hashem, Yongcheol Shin, and Ron
P.Smith. “Pooled mean group estimation of
dynamic heterogeneous panels.” Journal of
the American Statistical Association 94, no. 446
(1999): 621-634.

Pesaran, M. Hashem, and Ron Smith.
"Estimating long-run relationships from
dynamic heterogeneous panels!’ Journal of
econometrics 68, no. 1 (1995): 79-113.

Pesaran, Hashem, Ron Smith, and Kyung So
Im.”Dynamic linear models for heterogeneous
panels”In The econometrics of panel data, pp.
145-195. Springer Netherlands, 1996.

Shin, Kwanho, and Yunjong Wang."The
impact of trade integration on business cycle
co-movements in Europe! Review of World
Economics 141, no. 1 (2005): 104-123.

Sinn, Hans-Werner, T. Buchen, and Timo
Wollmershauser.“Trade imbalances-causes,
consequences and policy measures: Ifo's
statement for the camdessus commission.”In
CESifo Forum, no. 1, pp. 47-58. 2011.

SUppel, Ralph. Comparing economic dynamics
in the EU and CEE accession countries. No. 0267.
European Central Bank, 2003.

Velickovski, Igor, and Aleksandar Stojkov. “Is
the European integration speeding up the
economic convergence process of the Central
and South-Eastern European countries? A
shock perspective! Empirica 41, no. 2 (2014):
287-321.

Zhang, Zhaoyong, and Kiyotaka Sato."Whither
Currency Union in Greater China?Yokohama
National University, Centre for International
Trade Studies Working Paper (2005): 2005-01.

Reconnecting the Peripheral Wagons to the Euro Area Core Locomotive:



Notes

Working Paper No. 95 - GDN - 2016 -33



Notes

Reconnecting the Peripheral Wagons to the Euro Area Core Locomotive:

s Mission Impossible?



The Global Development Network

The Global Development Network (GDN) is a public international organization that supports
high quality, policy-oriented, social science research in developing and transition countries

to promote better lives. It supports researchers with financial resources, global networking,
and access to information, training, peer review and mentoring. GDN acts on the premise

that better research leads to more informed policies and better, more inclusive development.
Through its global platform, GDN connects social science researchers with policymakers and
development stakeholders across the world. Founded in 1999, GDN is currently headquartered
in New Delhi.

This research was funded by GDN, as part of the Global Research Competition. The views in
the paper are not necessarily those of GDN.

The Global Research Competition is a competitive grant program that provides early-career
social science researchers from developing and transition countries with a platform to
investigate international development challenges through collaborative cross-country or
inter-regional research projects.

© GDN, 2016



A
'.\

www.gdn.int

NEW DELHI
HEAD OFFICE
Global Development Network
2nd Floor, West Wing, ISID Complex
4,Vasant Kunj Institutional Area
New Delhi-110070, INDIA
T: 491 11 4323 9494 / 2613 9494
F:+91 112613 6893



