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Determinants of Export and Import Functions in the EU
Member Countries®
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Abstract

Current account imbalances and their sustainapilit the EU member coun-
tries has been examined in the recent empiricafditire since the establishment
of the Euro Area. Deeper trade integration withine tEU is generally beneficial.
However, international fragmentation of productimsulting from emergence of
global value chains deepens external imbalancestayersisting differences in
macroeconomic performance among member countriesmain objective of the
paper is to examine effects of price and non-pdeterminants of exports and
imports in 21 EU member countries. We have estiirtate determinants of export
and import demand functions in the 21 EU membentrims. Our results indicate
the high role of imports in aggregate export fumies, while aggregate functions
indicated a high contribution of domestic demandhi® imports dynamics. Dis-
aggregated analysis revealed the importance ofrimeeliates in the external trade
within and outside the EU from territorial and comality aspects.
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Introduction

Increasing current account imbalances in the Buea (Pisani-Ferry, 2012)
represent one of the key design failures that haeyged since its establishment
(De Grauwe, 2013) and significantly contributedite emergence of the Euro-
pean debt crisis (Mirdala and R@é&ova, 2015). Moreover, the deepening of
external imbalances was associated, according rtee smuthors, with a cross-
-border expenditure shifting process driven by ee@hange rates adjustments in
member countries (Belke and Dreger, 2011). Howewany authors promoted
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demand drivers (Gaulier and Vicard, 2012) thatl&eklasynchronous current
account imbalances in the Euro Area, consideringepand cost-related deter-
minants as less important. As a result, examinaifdhe most crucial causes of
excessive current account imbalances in the Eusa A&nd possible solutions
that would contribute to their reduction still repents a challenging topic.

From the global perspective, maintaining the edemacroeconomic equilib-
rium of the country considering different factoestbeen difficult, predominantly
in recent decades, due to increasing degree ofnepsrand liberalization of for-
eign trade policies. Moreover, increased spectiiaaintensified by trade-libera-
lizing policies and decreasing transport costadtited distribution of individual
stages of production across countries that evemsified exports and imports of
final goods and intermediate goods, as well as gmninputs with a generally
ambiguous effect on the external balance (Cingplaeiice and Tajoli, 2015).
The recent economic crisis induced redistributiffects across countries, which
is why the relative importance of traditional cunr@ccount determinants have
changed (Christodoulopoulou and T&as, 2014). As a result, current account
sustainability remains a crucial issue in desigrar@puntry’s sustainable path of
economic growth. The main objective of the papetoigxamine the effects of
price and non-price determinants of exports anditspin 21 European Union
(EU) member countries. The main motivation for tt@search is to: a) identify
the key drivers of export and import paths (reltisnportance price/cost and
demand drivers will be examined); b) reveal the ualirelationship between
exports and imports (considering that internatidrementation of production
chains makes exports and imports mutually dependedtthus affects their
long-term convergent/divergent movement); and &yame estimated results for
the pre-crisis and post-crisis periods to examinanges in export and import
function determination following the recent econoruaiisis. To meet these ob-
jectives, we estimate aggregate and disaggregapatteand import functions,
that are based on the autoregressive distribuge@BDL) dynamic model.

The remainder of the paper is organized into Beetions. Following the
introduction, section 1 provides a brief summanthef recent facts on external
imbalances in the Euro Area in terms of global gathains (GVCs). Section 2
presents an overview of the relevant literaturetiSe 3 describes the data and
introduces the methodology. Section 4 presentsnidia results. The last section
summarizes key findings of the paper.

1. External Imbalances in the Euro Area and Global Value Chains

Intra-European current account imbalances hawergeignificantly since the
establishment of the Euro Area (Bonatti and Fraa&313). This reflects diverg-
ing trends in competitiveness between core countiel periphery countries of
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the Euro Area. Introduction of the single curreacyl the single monetary poli-
cy significantly have contributed to this divergarend. Similarly, Cesaratto
(2015) insists that the Euro Area sovereign deistscis a balance of payments
crisis, tied to current account deficits and cdpatatflows (Lavoie, 2015). De
Grauwe (2013) supports this opinion and arguesthiigatibsence of a sovereign
central bank caused a liquidity crisis followed d@ysolvency crisis in the Euro
Area. He states that Euro Area member states hiadue debt in a new currency
that is not under their control (De Grauwe, 2018s&ratto, 2015). Additionally,
Weeks (2014) argues that when the global finaramal economic crisis struck
the continent in 2008, the trade-based deficitthefperiphery countries of the
Euro Area proved unsustainable. However, Branca¢2fii2), for example,
states that internal imbalances in the Euro Areaaarintegral part of a monetary
union, attributable to the greater degree of fitglnntegration between the Euro
Area member countries, and thus it depends onlyhenindividual countries’
theoretical approaches to securing economic growth.

Sinn and Wollmershéauser (2012) emphasize thatoibteof the current Euro-
pean sovereign debt crisis lies in the externalalanices between its core and
periphery countries. They claim that these imbadarmccur as a reaction to op-
timistic expectations about income convergence geéee in the Euro Area and
as a reaction to an investment boom in the Eura Aexiphery, which was ac-
companied by ballooning current account deficiteaficed by private capital
inflows (Bonatti and Fracasso, 2013).

The economic crisis intensified demand-driven seiiutive effects that
induced diverse and spurious effects on currembadcadjustments within the
Euro Area. While current accounts temporarily detated (with quite different
intensities in each particular economy) at the tr@igg of the crisis period
(Kang and Shambaugh, 2013), at the later stageawe observed a positive
trend (either improvement or stable outlook) in @mall Euro Area member
countries, reflecting intensified redistributivefesits of the crisis on the cross-
-country expenditure shifting (Gaulier and Vica2@12). However, the existing
nexus between surpluses in the core with defigithe periphery addresses issues
in both trade and financial linkages (Hobza andgtew, 2014). While current
accounts between the North and South of the Euea Alo not necessarily have
to be balanced, the existence of large and pemgidtilateral current account
imbalances may induce policy tensions or rigidi{iBerger and Nitsch, 2012).
The Euro Area is in a vicious circle, and the eeomopolicy of the European
Union faces a real challenge.

Intra-Eurozone current account imbalances amongtoes with different per
capita income levels fuel discussions on competigss channels under a com-
mon currency (Belke and Dreger, 2011). Disinflatfoliowed by deflationary
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pressures induced shifts in competitiveness adsodciaith real exchange rate
adjustments through relative price levels. Whileeexal imbalances in countries
on the periphery of the Euro Area were mainly dril®y a domestic demand
boom fuelled by increasing financial integratiohé@, Milesi-Ferretti and Tressel,
2012), the role of changes in the competitivenédseoEuro Area’s core countries
may be disputable. As a result, a limited effectess of internal devaluation in
reducing current account imbalances in the Eur@Amild be expected (Sanchez
and Varoudakis, 2013). However, asynchronous ctiaecount trends between
the North and South of the Euro Area were acconeglly significant apprecia-
tions in the real exchange rate in the peripheospemies, originating in the strong
shifts in consumer prices and unit labour costthése countries relative to the
countries of the Euro Area core (Holinski, Kool afidysken, 2012). As a result,
the issue is whether the real exchange rate igrafisant driver of persisting
current account imbalances in the Euro Area (LamkeMilesi-Ferretti, 2002).

The significant rise of GVCs intensified by trdd®eralizing policies and
decreasing transport costs stimulated internatizatadn of individual stages of
production. As a result, increased fragmentatiorpmduction chains and its
distribution across countries moved economic degecelto a new level. Exports,
imports, re-exports and re-imports of final, asskhbsemi-final and interme-
diate goods, altogether deepened current accouralamces (either deficits or
surpluses) in many countries (Falzoni and Taj@1%). Moreover, according to
many authors (i.e. Gaulier, Lemoine and Unal-Kese2007; Fontagné,
Freudenberg and Gaulier, 2007; Miroudot, Lanz aagdrssis, 2009; Cingolani,
Felice and Tajoli, 2015; Falzoni and Tajoli, 201Ali-Yrkko, Mattila and
Seppalad, 2017), international fragmentation of poddn chains induced an
increase in the share of intermediate goods in todde relative to the final
goods. As a result, individual links between exp@mnd imports become more
visible, revealing a possibly bidirectional relatship between exports and im-
ports (Barrell and Dées, 2005). However, underedifit scenarios that consider
the position of the country in the stages of a pobidn process, such a relation-
ship may have a positive, negative or possiblyna¢etfect on the trade balance.

The international fragmentation of production andelated higher share of
intermediate goods has led economists not onlg¥®se the obvious measures
of external trade across countries, but also tonin@the implications associated
with widening trade imbalances and excessive tflad¢uations before and dur-
ing the crisis period (Cingolani, Felice and Tgj@@15). The latest global finan-
cial and economic crisis significantly affected moily international trade and
GVCs, but also the overall macroeconomic situatiboountries running larger
foreign imbalances, notably within the Euro Arean@lani, Felice and Tajoli,
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2015; Falzoni and Tajoli, 2015). In this contekg &analysis of the role of GVCs
in the shaping of the economic integration procass its contribution to the
external imbalances in the Euro Area member casitias drawn the attention
of an increasing number of scholars (Amador, Capjparand Stehrer, 2015).
Understanding the determinants of external imbasmecovides crucial evidence
(Brumm, Georgias and Grab, 2016).

2. Research Motivation behind Overview of Empirical Literature

According to Goldstein and Khan (1985), who estedahe long-run income
and price elasticity of export and import of thegkst industrialized economies,
empirical analysis of trade flows is traditionabpsed on a partial equilibrium
model and the hypothesis of imperfect substitutga/den foreign and domestic
goods. In a simple example of two economies, thdigbaequilibrium model
assumes that each country produces only one tedalold, which is an imper-
fect substitute for goods produced in the othentrguBased on the partial equi-
librium model, the most widely used method forresting aggregate export and
import demand functions is the method based orMaeshallian demand func-
tion (Gozgor and Oktay, 2012). The model can als@xpanded to “n” number
of economies, where the symmetry between importeapadrt demand functions
disappears. The total import of the economy faadg the competition from
domestic producers, whereas the overall exporthefdconomy is subject to
competition not only from domestic producers in thgporting country or re-
gion, but also from other countries or regions eipg to the given country or
region. Therefore, it can be assumed that theivelgrice competition between
exporters, expressed as a ratio of export pricexport prices of the competitor
adjusted for the exchange rate, is in this casdrbonth Consequently, a standard
function of the aggregate export can be expresséallaws:

— * IDx
Xd—f(Y, ERPJ (1)

where X, is the volume of export required by foreign coiestyY" is the eco-
nomic activity of the world economy, are the export price®” are the export
prices of competitors, anéR is the nominal exchange rate in units of foreign

R P
ER )

represents terms of trade or a real exchangeThe&eindicator of economic ac-
tivity should have a positive sign with a positeect on export development,
while the real exchange rate should have a negsitivefor export promotion.

currency per unit of domestic currency. The re&atprice indicato{
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Similarly, import demand can be expressed asvialio
M,=f(Y, R /P )

where M, is the total import volume requested by domestitsamersy is the
domestic economic activityf}, are the import prices in domestic currency, and

P is the price of products that are domestic sulisstfor import (Camarero and
Tamarit, 2004). Models (1) and (2) can be usedih aggregate and disaggre-
gated data.

Stern, Francis and Schumacher (1976) provide anatbncept regarding
demand-supply relationships in the export and impeorctions. The theory as-
sumes that the system of export and import demaddsapply functions should
consider the simultaneous relationship between tqyaand price, and avoid
bias. However, most empirical studies focus onmeging export and import
demand functions, while supply relationships aralywsed under the assumption
of infinite price elasticity. Infinite price elastty is legitimate in the case of an
import supply, though considering the small opeonecy, it is hard to believe
that infinite price elasticity also applies to #weport supply. In particular, when
considering the increase in world demand for thedgoof a small open econo-
my, this economy is unlikely to be able to mees ttlemand without changing
export prices (unless there are large supplies@thaustible resources) (Gold-
stein and Khan, 1985). However, an important caomliof this assumption is
that it allows the estimation of export and impioiictions by methods of a sin-
gle equation in which price variables are exogeriMesvar, 1994).

While empirical literature provides rich evidenmiestudies examining deter-
minants of export (e.g., Ca’ Zorzi and Schnatz, 20Buropean Commission,
2010; Bayoumi, Harmsen and Turunen, 2011) and it(eag., Barrell and Dées,
2005; Stirboek, 2006), an increased scholarly itierto the estimation of im-
port functions can be recently seen in the litesafe.g., Kostoska and Petreski,
2009; Bussiere et al., 2013). However, only a féwdies examined both func-
tions simultaneously to deal with possible caudesoaverging and diverging
trends in the external balance in terms of revealtactions between imports
and exports (e.g., Hooper, Johnson and Marque®; 20@rd et al., 2005).

Considering aggregate analysis, our paper is basdte findings of studies
examining simultaneously aggregate export and impanctions. Regarding
aggregate functions, it is worth mentioning thedgtof Comunale and Hessel
(2014), who examined the relative importance ofgompetitiveness and do-
mestic demand as a source of current account imtxdan the Euro Area coun-
tries. The results confirm the significant effeEpdce competitiveness, although
they also reported a much more significant impath® domestic demand boom
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driven by the financial cycle. The authors emplasiz increased significance of
price competitiveness, especially in export perfomoe, considering that the
effect of foreign export demand is much larger. dter, they confirm that
domestic demand is the most important determin&iport. In addition, the
authors excluded that import is a determinant édkport equation, as they did
not consider this variable as significant. The itssaf Comunale and Hessel
(2014) are also endorsed by ChristodoulopoulouEtadevs (2014), who em-
phasize the effect of price competitiveness on gxpther than on import. Simi-
larly, the study of Hooper, Johnson and Marqued@2@xamined trade elastici-
ties in the G7 countries using short-term and ltarg: cointegration techniques.
Their results agree with the results of Christodpollou and Tké&evs (2014),
which show that the most important determinant gioet is foreign demand,
while the most important determinant of import @vkstic demand. The authors
also state that the price elasticities for impod much lower than those pre-
viously mentioned in the literature.

Considering disaggregated analysis, our papersé&xwn patterns of final
production and trade in intermediate products.rinegliate goods may be used
as inputs to the manufactory production for finrshsumers. This paper points to
the significant trend related to the GVCs, as tlagrhentation of production
obviously causes multiple exports and imports afividual components and
semi-finished products until the final product isguced and traded on the markets
of the final production (Fukumoto, 2012; Jlassi12p For this reason, we apply
the Broad Economic Categories (BEC) classificafian reclassification of the
SITC classification, or the Standard Internatiohiedde Classification) revision
no. 4 (in March 2016, the 5th revision of the BH@ssification was introduced,
and services were added to the BEC classificatisrthis paper is mainly inter-
ested in foreign trade in goods, it uses the BEGi@n no. 4 and does not con-
sider the category of so-called “unclassified”.hieh was implemented by the
United Nations in 2002, which divides the goods ithtree categories depending
on the end use, namely capital goods, intermediavelucts and consumer
goods. The BEC classification is becoming more mode popular thanks to its
usage in more than 300 research studies since 2000ts link to the GVCs,
where the analysis is focused mainly on the tratle mtermediate goods. The
BEC classification has been so far used mainlynierging market economies
for the estimation of export and import functiomgluding examples of empiri-
cal studies covering Turkey, China and India, tieotareas of foreign trade.

Table 1 provides an overview of selected empirgtaidies that examine
aggregate and disaggregated export and importiturschhased on the BEC
classification.
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Table 1

Overview of Empirical Studies of Aggregate and Disggregated Foreign Trade
Analysis in EU/Euro Area Member Countries

Authors

Area of research

Key results

Allard et al. (2005)

Analysis of the traditional
determinants of export and
import of four largest EU
economies — Germany, ltaly,
France and Spain.

(sample size: 1992 — 2004)

Imports were well explained by the import
content of domestic and foreign demand,
while competitiveness played only

a secondary role. For exports, all countries
benefited from rising global demand, with
Spain profiting the most and France the leas
Similarly, all countries endured real exchang
rate appreciation, with Italy suffering the mo|
and Germany the least. Interestingly,

the unexplained part of exports was positive
for Germany — thus exports behaved strong
than expected — and negative for the other
three countries.

o

er

Bayoumi,
Harmsen and
Turunen, J. (2011)

Analysis of export performanc
determinants in the Euro Area
The link between exports and
trends in competitiveness is
also examined.

(sample size: 1995 — 2009)

Intra-euro area trade is several times more
sensitive to changes in relative prices than
extra-euro area trade. The difference in
elasticities is potentially important as it is
much more difficult to adjust relative prices
to restore competitiveness within a currency
union. This result highlights the need for
structural reforms to increase domestic wag
and cost flexibility in euro area countries.

%

Comunale
and Hessel (2014)

Investigation of the relative
role of price competitiveness
and domestic demand as
drivers of the current account
imbalances in the Euro Area
via analysis of the determinan
of export and import functions
together with the trade balanc
function.

(sample size: 1994 — 2012)

Price competitiveness has a clear influence
current account imbalances, but that domes
demand booms driven by the financial cycle
have been more important than is realized i
the policy debate and much of the literature
sThe influence of price competitiveness
is clearest on export performance, but at
e the same time, the influence of external
demand on differences in exports performar
is larger.

on
tic

Wierts,
van Kerkhoff and
de Haan (2014)

Analysis of the composition of
exports and its relation to the
export performance of the Eur
Area countries using a data sg
on exports from the oldest Eu
Area countries to their top 20
trade partners

(sample size: 1988 — 2009)

Higher share of high technology exports

in total exports is positively related to total

D exports. Export composition also conditions
t the effects of the real exchange rate and

0 partner income growth. The effect of partne
income on exports becomes larger the high
the share of high technology exports in total
exports.

=y

=

Giordano
and Zollino (2015)

Analysis of price and non-pricg
determinants of export and
import in the four largest
countries in the Euro Area —
Germany, ltaly, France and
Spain.

(sample size: 1983 — 2012)

In ltaly ULC-based indicators play a less
relevant role relative to price-deflated

, measures in explaining exports; the opposit
holds true for Germany and France, wherea
in Spain exports are insensitive to prices.
Non-price competitiveness proves importan
in explaining ltalian, German and, in
particular, Spanish exports. Imports react to|

considering the participation in global value
chains is useful to correctly identify import

price-competitiveness dynamics only in Italy;

sensitivity to domestic and foreign demand.

Source:Authors’ processing.



909

3. Methodology

The analysis is carried out on the panel datdldE@ member states (Austria,
Belgium, Cyprus, Czech Republic, Denmark, EstoRialand, France, Germany,
Greece, Hungary, Italy, Lithuania, Latvia, NededaRortugal, Slovak Republic,
Slovenia, Spain, Sweden, United Kingdom). The oéshe EU member coun-
tries are excluded from analysis due to data instarecy. The quarterly time
series that are employed in the model cover thg@er995Q4 — 2016Q2 (83
observations) for aggregate export and import fonstestimation and 1999Q1
— 2016Q4 (72 observations) for disaggregated exguaitimport functions esti-
mation. The number of observations is limited dughe availability of data and
the need to preserve the integrity of the panel laalanced model. In both cases,
the export and import of goods, as components eftthde balance, represent
dependent variables. The variables are constragede position of the individ-
ual country against the rest of the world and esged in fixed prices. The data
in EUR are drawn from the Eurostat database, aadiftta in USD are drawn
from the International Monetary Fund — DirectionTofde Statistics (IMF DOTS)
database (IMF, 2017). In order to obtain nomindles in EUR, the average
exchange rate of the ECU/USD and EUR/USD from theo&at database is
used (the annual averages are an average of tnoidthly exchange rates). We
apply the quarterly Harmonised Index of ConsuméceBr(HICP 2005-100) as
a deflator (import and export price indices were aailable for more than half
of the countries analysed in the sample). The daaseasonally adjusted using
Census X-13 Arima-SEATS. Seasonally adjusted d&aised in logarithm due
to the need to reduce the variability of the dBigaggregated data for the BEC
classification are drawn from the Eurostat datalaseasonally adjusted form.
Consequently, these data are deflated and transtbimio the logarithm.

The definition of export and import functions iased on the standard re-
duced form of dynamic trade equations presente@digstein and Khan (1985)
and later reviewed by Sawyer and Sprinkle (1996 @&xport and import func-
tions of these studies are based on a partialrpaifénternational trade balance.
We apply not only traditional business determinahtg also custom variables
(e.g., foreign demand expressed in the form oe#port demand index proposed
by Hubrich and Karlsson, 2010), as well as explanyatariables to determine
the significance of an export and import destimatto commodity structure.

In the previous years, there has been a greaesttan dynamic panel models
with many cross-sectional units and many obsematiblowever, there are sev-
eral problems with models using such datasets. iioop to Pesaran and Smith
(1995), Im, Pesaran and Shin (2003) and other esjtlome of these problems,
for example, is the inability to assume the homeggrof the parameters of the
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slopes. Also, another problem may be the non-statity of dynamic panel
models. To estimate non-stationary dynamic partedsacterized by the hetero-
geneity of parameters within groups, Pesaran, &hnihSmith (1997; 1999) pro-
pose two estimation techniques, namely the Mearu@Gestimator (MG) and
the Pooled Mean Group estimator (PMG).

For the reasons expressed previously, the pagardieg the analysis of
aggregate and disaggregated export and importifunscis based on the so-
called Autoregressive Distributed Lag dynamic mo@eRDL) (p, q.....q),

which can be expressed as follows:
P P
Yit :Z/]ij Yt +Zéj Xeg TH*¢ 3
=1 i=1

wherei=1,... N is the number of cross-section unitss1l...,T is the number
of observations X, is kx1 vector of explanatory variablexs?,'j is kx1 vector

of coefficients,ﬁij are scalars, angl. is an individual effect. The ARDL model

assumes a sufficient numberTof
If variables are integrated of ordé(l) and cointegrated, then the error term

process isl (O) for all i. The basic feature of cointegrated variables éér tle-
sponse to any deviation from long-term equilibrivmiat indicates usability of
the error correction model (ECM). In this modek ghort-term dynamics of the
variables in the system are affected by the eqiulib deviation. For this reason,
the common practice is to re-parametrize EquatB)rinto the error correction
equation as follows:

Ay = (v, -6('&)+Z4*Ayt,ﬁ +Z§*A?§,f e 4

where the parametep represents an error-correcting speed of adjusiatpo-
nent. If it is true thaty =0, then the long-term relationship is not preseiisT

parameter should be significantly negative on thdeulying assumption that
variables show the return to long-term equilibridithe vectorg contains long-
-term relationships among variables.

Aggregate export function, with the implementatioihthe panel dynamic
ARDL model, is defined in this paper as follows:

Ixit :Aij I)ﬁt—j +510‘ Ireeg +511 “ﬂ*%ﬁ, -1 +520 |fq +52n lfdt,—l +53‘o "iT‘ +

©®)
+ 0ylm, L+ 4 6
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where the export is expressed as a function of exfagged), two indicators
(current and lagged) of price competitivenéisser) , foreign demandlfd) and

import (Im) . All variables are expressed in logarithm.

Two different real effective exchange rate (REERJicators are used to
measure price competitiveness. REER is calculagaihst a group of 37 trade
partners deflated by the consumer price index (@Rd) unit labour costs (ULC)
of the particular country, a similar approach tatethat of Comunale and Hessel
(2014) and Darvas (2012). We have employed two ureasof REER because
ULC covers only domestically produced goods, wi@lel includes prices of
imported goods as well. Moreover, with the develephof GVCs, the share of
intermediate goods has significantly increasechternational trade (and hence
in external balance) (Lemoine and Unal-Kesenci,320Prices of intermediate
production are better covered in ULC than CPI. Birlyi, CPI covers non-tra-
dable goods more broadly, whereas ULC tends teatkefhostly tradable goods
(Ahn, Mano and Zhou, 2017). We assume that growtbrice competitiveness,
associated with REER decline, would support exgartvth. The fall in relative
domestic prices due to exchange rate depreciataesexports cheaper in in-
ternational markets, which is why the export of tbentry tends to increase.

Involvement of foreign demand (FD) as an explaryagmdogenous variable
in Equation (5) is followed by the idea that tramEance and current account
balance are affected by the destination and coniposif exports (Belessiotis
and Carone, 1997; Chen, Milesi-Ferretti and Tre&€Hl2; Comunale and Hessel,
2014). Construction of the foreign demand indicagopased on the calculation
proposed by Hubrich and Karlsson (2010), who defivee foreign demand of
a country as an export demand inc(WDR) that is calculated as the geometric

average of the import volumes of the trading pasttoé countryk as follows:
log[WDR (§]=23" % () lod MTR( Y] (6)
]

where MTR is the total real import of the countpyand x,; is the three-year

moving average of the exports’ share of couktfiowing to the country. The
weight x,; can be interpreted as the elasticity of the exgenband of the coun-

try k in relation to the import of the trade partjeBilateral trade data of the
individual economy against its partners are dranemfthe IMF DOTS database
(IMF, 2017) (the partners are the EU, Japan, thead® the Commonwealth
of Independent States — CIS, Emerging and Develppisia — EDA, Middle
East and North Africa — MENA, Subsaharan AfricaSAS Latin America and
Carribean — LAC, the Rest (see Table 8 in the Agpgn We assume that growth
in foreign demand would have a favourable effecexmort growth.
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Aggregate import function, with the implementatiofthe panel dynamic
ARDL model, is defined in the paper as follows:

Imit =Aij|mt—j +510' |fee.r +511 Iree{ -1 +520 |dg +52n |q({1 -1 +5350 ilx +

+ 531ilxi,t—1 tH 6

(7)

where the import is expressed as a function of inflagged), two indicators
(current and lagged) of price competitivengkser), domestic demanglidd)

and export(lx). All variables are expressed in logarithm.

Domestic demand (DD) is calculated as a differeafc&DP and net export.
We expect that the increase in domestic demand dvpasitively affect the
growth of import. Changes in domestic demand asda@aated effects on exter-
nal balance have been recently discussed, for deampghe studies of Wyplosz
(2013) and Gabrish and Staehr (2012).

On the other hand, competitiveness growth (astsmtiaith REER decline)
may negatively affect import because domestic gded®me less expensive for
consumers relatively to the imported goods. Theaithpf price competitiveness
and domestic demand are discussed, for exampM/yipyosz (2013) and Chris-
todoulopoulou and Tkavs (2014).

Involvement of variabldm (current and lagged) into Equation (5) as the
determinant of export and variablbe (current and lagged) into equation (7) as
the determinant of import follows the idea that theernationalization of pro-
duction activities, together with the emergenc&viCs, strengthens the mutual
relationship and dependence between exports anarigap

3.1. ARDL Dynamic Panel Model Estimation Methods

The estimation of the ARDL dynamic panel modebased on three estima-
tion methods that are used in the empirical litegtnamely the Dynamic Fixed
Effects Method (DFE), MG and PMG. The first twoiesttion methods can be
considered as extreme. Regarding the DFE methed{itie series for each
group of countries are pooled, and only intercepts be changed across groups.
However, if the coefficients of the slopes are th@t same, the DFE approach
produces inconsistent and misleading results. Eurtbre, the MG method in-
troduced by Pesaran and Smith (1995) calculatedifferent coefficients in
each cross-sectional unit and results in a simqitlenaetic average of individual
coefficients. In comparison to the DFE method, ritépts, slopes and error terms
may vary within cross-sectional units. Finally, tARMIG method, proposed by
Pesaran, Shin and Smith (1997; 1999), combinepréhgaous two methods (pool-
ing and averaging). This estimator allows the o#pts, short-term coefficients
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and error terms within the cross-section unitshef panel to be different (as in
the case of the DFE method). Since Equation (#pdinear in the parameters,
Pesaran, Shin and Smith (1999) introduced the rdedfionaximum probability
to estimate the parameters of the model (BlackbanaeFrank, 2007).

However, Blackburne and Frank (2007) state thidteifmodel is heterogeneous,
PMG estimates are not consistent, and thus itaessary to apply the Hausman
test to determine the appropriate model. At theeséime, Baltagi, Griffin and
Xiong (2000) note that dynamic DFE models can keaa bias of the simultane-
ous equation due to the endogeneity of the erran td the lagged dependent
variable. Therefore, we have decided to not incltitee DFE method in this
analysis. In addition, the authors recommend uaib@ditional Hausman test to
determine the appropriate estimation method, asdsabove. The null hypothe-
sis of the Hausman test is that the differencééncoefficients is not systematic.

According to Bayoumi, Harmsen and Turunen (20agyregate trade panels
are non-stationary, that is, integrated of ord(él') and cointegrated. Therefore,

the identification of integration order is based I®% (Im-Pesaran-Shin) and
CIPS (cross-sectional augmented IPS IPS) statiotesstg, similar to the ap-
proach of Comunale and Hessel (2014). At the same & cross-sectional de-
pendency test is performed concerning the detetimimaof the appropriate
method for stationary testing, since in the casa tdrger number of observa-
tions T than the number of cross-sectional umisthe presence of cross-sec-
tional dependence is highly probable. As a consezpief the above statements,
the situation may be that some variables act asranon factor for export, and
as a common factor for import, respectively. Consedjy, the Westerlund coin-
tegration test, based on structural dynamics, fidiexgh

At the same time, Comunale and Hessel (2014) dadkBurne and Frank
(2007) state that assuming dynamic panel data mdhe observation§ com-
pared to the number of cross-sectional uhitst is usual to apply the fixed
effects (FE) estimator. However, the authors pourt that in the presence of
non-stationarity and cointegration in a dynamic eipdt is normal to repa-
rametrize the model into an ECM model. Subsequgeattgr the ARDL dynamic
panel re-parametrization into an ECM model, theoeixand import functions
would have the following forms:

Alx, =g (Ix,_, —6, -6, Ireef -6, Ifd, -6, Im )+ 3, Alregr + 3, Alfd + .
+0,AIm + 4 +¢
Alm, =g (Im,_, =6, -6, Iree =6, 1dd 6, Ix )+ 3, Alregr +4, Aldd + (©

+ 0

31i

)

Alx, + 4 +¢
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Later, we estimate the non-stationary panel withdpplication to a smaller
number of cross-sectional unité compared to the number of observatidns
using two methods, namely, the MG estimator andPtii& estimator.

3.2. Robustness Check of Estimated ARDL Results

The robustness of the ARDL results can be cawigdby re-estimating the
elasticities of the aggregate and disaggregatedreapd import equations using
dynamic OLS (DOLS) and fully modified OLS (FMOLS)chniques. The dy-
namic ordinary least squares (DOLS) estimator, gsed by Stock and Watson
(1993), extends the traditional (static) OLS regji@s by employing lags, leads
and contemporaneous values of the explanatory blarian first difference.
DOLS is employed to estimate long-run equilibriattrs corrected for potential
simultaneity bias among explanatory variables. FI8Oas developed by Phil-
lips and Hansen (1990), has certain advantageh, asicorrecting for endoge-
neity and serial correlation effects (Narayan amagayan, 2010).

The suitability of proposed methods to estimatategrating coefficients
was discussed, by, among others, McCoskey and K868} and Kao and
Chiang (2001). Scholars have confirmed that the EBl@nd DOLS techniques
are preferable methods, suggesting that the DOLiSa®sr outperforms other
asymptotically efficient panel cointegration estiora. Therefore, this DOLS
estimator is our preferred estimator.

4. Empirical Results

The results of the Pesaran CD and Breusch-Paganstafistics confirm
cross-sectional dependencies in all variables énpianel. Therefore, the paper
focuses on the CIPS stationarity test that considerss-sectional dependencies.
Also, the IPS stationarity test is used to compheeresults when not consider-
ing the previous dependence.

The results confirm non-stationary data on theelewvand stationary data
in the first differences. Therefore, the analydishe paper is based exclusively
on the data of the orddr(1), or I (0) respectively, so that the presence of un-

desired | (2) variables is eliminated. The Westerlund panel tegiration test

for aggregate functions is also performed, and ssume that the results for
disaggregated analysis would not be significantiffedent from the aggre
gate results. Due to space constrictions, the lddtagsults of the tests are not
reported here. Like any other results, they arelaMa upon request from the
author.
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4.1. Aggregate Export and Import Functions

We start with an estimation of aggregate expod iamport functions. From
the estimated dynamic panel ARDL model, we caleulahg-term and short-
-term coefficients and the coefficient of the speédadjustment as well. The
analysis was initially performed for all availaldbservations. However, our the
results indicate a significant impact of the globahncial and economic crisis
on our estimates, which is why we have split thalysed period into the pre-
-crisis period, that is, the period beginning i394 and ending in 2008Q4,
and the post-crisis period, that is, the periodr@gg in 2010Q1 and ending in
2016Q4. The year 2009 was excluded from the refergreriod. According to
some authors (Gouher, Anwar and Tariq, 2017) thedacade in 2009 dramati-
cally declined (that is not the case of subseqyeats) due to the shock origi-
nated from the economic crisis. This is also ttesoa why we have decided to
split the whole examined period into two sub-pesi@are-crisis and post-crisis).
This approach enables us to analyse estimatedgdsulthe pre-crisis and post-
-crisis periods and examine changes in export aypbit functions determina-
tion together with changes in mutual relationshgiween export and import
components followed by the recent economic crisls.suggest that fundamental
changes in economies during the crisis period (Bemo Commission, 2009a/b;
United Nations, 2010) affected contribution of widual export and import de-
terminants in our results.

Tables 2 and 3 present estimates of the aggregatet function for the pre-
-crisis and post-crisis periods that are basedwandstimation methods: PMG
and MG (due to constricted space, the results efrthbustness check based on
the DOLS and FMOLS estimates of the aggregate éxpoction for the pre-
-crisis and post-crisis periods are available ugguest from the authors).

Table 2 shows the results of the estimation ofdafgregate export function
for the pre-crisis period. Based on the Hausmatn weslean towards the results
from the PMG estimation method. Our estimates iadizate that the results are
sensitive to the method used in terms of magniantk significance of the co-
efficients. The long-term coefficients of both REERIlicators confirm the as-
sumption of the positive effect of REER on expgmamics, as both coefficients
are negative. However, estimates of short-termfipb@fits indicate insignifi-
cance of ULC based REER and a significant, thouggitize (volume effect in
the short-term period is smaller than the pricectjf effect of CPIl-based REER
on export. It seems that the long-term coefficiemesmore significant and larger
compared to the short-term estimates. Our reswomsistent with most studies
that argue that price competitiveness mattersengiro Area and the EU (see,
e.g., Comunale and Hessel, 2014; Bayoumi, Harmseéarunen, 2011; Mirdala,
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2015). The findings also confirm a significant psi long-term effect of for-
eign demand on export (although the short-termficteit is negative). Similarly,
our results indicate strong positive effects of amp on export performance,
which reveals a significant mutual relationshipwesn exports and imports
in both the short-term and long-term period. Finalhe ECT has an expected
negative sign, indicating a return of the varialileshe long-term equilibrium
(after the initial positive shock).

Table 2
Estimated Results of the Aggregate Export Functioffor the Pre-Crisis Period
Variable PMG MG
Estimated long-term elasticities
Lreer_CPI —0.328" -0.107
- (0.024) (0.056)
—0.298** -0.154
Ireer_ULC (0.022) (0.023)
Ifd 0.372%** 0.502*** 0.475* 0.389**
(0.022) (0.037) (0.070) (0.046)
Im 0.710*** 0.785%*** 0.805*** 0.827***
(0.057) (0.061) (0.126) (0.155)
Estimated short-term elasticities
ECT ~0.166** —0.171%* —0.415%* —0.431 %
(0.012) (0.014) (0.057) (0.062)
0.149** 0.140
Ireer_CPID1 (0.048) (0.022)
0.056 0.027
Ireer_ULC D1 (0.341) (0.718)
Ifd D1 —0.345%*** —0.375%*** —0.351* —0.389**
(0.039) (0.018) (0.060) (0.016)
Im D1 0.656*** 0.636*** 0.452%* 0.421%**
(0.049) (0.025) (0.041) (0.022)
0.207*** —0.107*** —0.203* 0.231
constant (0.013) (0.055) (0.060) (0.033)
R-squared 0.62 0.66 0.60 0.55

Note: Standard errors in parentheses. For calculatibriag is considered (suggested by AIC). ECT (error
correction term) represents the speed of adjustriietindex D1 indicates the first differenceshsf variable.
The variables are in log form (index "I" before thariable).Lfd is foreign demandm is import,Ireer_cpi

is a REER vis-a-vis 37 partners deflated by Qfeker_ulcis a REER vis-a-vis 37 partners deflated by ULC;
*** indicates a rejection of insignificance at theéo level, ** at the 5% level, and * at the 10% leve

Source:Authors’ calculations.

Table 3 shows the results of the export deterntggnthe post-crisis period,
with PMG results as the preferred estimation methaskd on the Hausman test.
Coefficients on both types of REER are still neggtthough slightly smaller (in the
long-term), which indicates a reduced role of pdoepetitiveness in determining
export performance. Similarly small and negativ@igh insignificant) are both
CPIl and ULC-based REER in the short-term estimdtes.crisis period changed
the expected effect of foreign demand on expoffopmance. Coefficients in both
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the long term and the short term (insignifican§ positive and smaller in compar-
ison with the model for the crisis period. Howevaytual dependence between
exports and imports during the crisis period insegh as the estimated long-
-term coefficients for imports are slightly highés a result, imports remained
the most crucial determinant of export performafespecially in the long-term
estimates) in our group of countries, even durirggdrisis period (see the results
from disaggregated export function estimates iné édor a more detailed expla-
nation). The ECT coefficient has an expected negatign, indicating a return
of the variables to the long-term equilibrium (aftiee initial positive shock).

Table 3
stimated Results of the regate Export Functioin the Post-Crisis Perio
Estimated Results of the Aggregate Export Funct the Post-C Period
Variable PMG | MG
Estimated long-term elasticities
Ireer CPI —0.193%** —0.452%*
- (0.012) (0.042)
—0.087* —0.279*
Ireer_ULC (0.008) (0.071)
Ifd 0.276%+* 0.125%* 0.220 0.280
(0.019) (0.010) (0.016) (0.033)
Im 0.883*** 0.822%* 0.691%* 0.663*+*
(0.065) (0.072) (0.047) (0.066)
Estimated short-term elasticities
ECT —0.350%** —0.399%*+ —0.640%** —0.669%**
(0.023) (0.028) (0.042) (0.050)
—0.121 0.037
Ireer_CPI D1 (0.017) (0.007)
—0.075 0.020
Ireer_ULC D1 (0.005) (0.009)
ifd D1 0.132 0.142 0.100 0.102
(0.043) (0.038) (0.012) (0.033)
Im D1 0.421 %+ 0.270%* 0.283*** 0.159***
(0.038) (0.019) (0.015) (0.022)
constant 1.482%*+ 1.219%*+ 1.332%%+ 1.369%*
(0.132) (0.099) (0.359) (0.287)
R-squared 0.68 0.65 0.57 0.53

Note: Standard errors in parentheses. For calculatibriag is considered (suggested by AIC). ECT (error
correction term) represents the speed of adjustriiéetindex D1 indicates the first differencestd# variable.
The variables are in log form (index "I' before thariable).Lfd is foreign demandm is import, Ireer_cpi

is a REER vis-a-vis 37 partners deflated by Qfeker_ulcis a REER vis-a-vis 37 partners deflated by ULC;
*** indicates a rejection of insignificance at theéo level, ** at the 5% level, and * at the 10% leve

Source:Authors’ calculations.

Tables 4 and 5 present estimates of the aggregptet function for the pre-
-crisis and post-crisis periods that are basedwandstimation methods: PMG
and MG (due to constricted space, the results efrthbustness check based on
the DOLS and the FMOLS estimates of the aggregapmit function for the
pre-crisis and post-crisis periods are availabenugquest from the authors).
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Table 4
Estimated Results of the Aggregate Import Functiorin the Pre-Crisis Period
Variable PMG MG
Estimated long-term elasticities
Ireer CPI 0.147* 0.190
- (0.095) (0.046)
0.583 0.616
Ireer_ULC (0.041) (0.043)
dd 0.804*** 0.811%** 0.857*** 0.856*
(0.039) (0.076) (0.063) (0.079)
Ix 0.861*** 0.862*** 0.682*** 0.434
(0.027) (0.061) (0.063) (0.021)
Estimated short-term elasticities
ECT —0.114%** —0.123*** —0.394** —0.366***
(0.009) (0.013) (0.028) (0.035)
—0.388** —0.310***
Ireer_CPI D1 (0.036) (0.029)
—0.406*** —0.305***
Ireer_ULC D1 (0.035) (0.028)
1dd D1 0.923%*** 0.950%** 0.712%** 0.784%***
(0.078) (0.083) (0.066) (0.058)
X D1 0.531%** 0.519%** 0.359*** 0.368***
(0.042) (0.037) (0.025) (0.042)
Constant —0.934*** —0.967*+* —1.256*** —1.157%*
(0.052) (0.069) (0.117) (0.094)
R-squared 0.63 0.69 0.66 0.64

Note: Standard errors in parentheses. For calculatibriag is considered (suggested by AIC). ECT (error
correction term) represents the speed of adjustriiéetindex D1 indicates the first difference o thariable.
The variables are in log form (index "I" before teriable).Ldd is domestic demandl is export,Ireer_cpi

is a REER vis-a-vis 37 partners deflated by Qfékr_ulcis a REER vis-a-vis 37 partners deflated by ULC;
*** indicates a rejection of insignificance at theéo level, ** at the 5% level, and * at the 10% leve

Source:Authors’ calculations.

Table 4 presents the estimates of the long-temnsaort-term coefficients of
the aggregate import function in the model with-prieis data. The results of
the Hausman test favour the results of the MG mietREER appreciation has
a positive effect on import, as indicated by ourgderm estimates. It seems that
import is more sensitive to the associated costh théce-related changes in
competitiveness, as the REER coefficients for teeehwith ULC based REER
are significantly higher. However, short-term esties indicate a negative effect
of REER appreciation on import, which is similaraior results for export func-
tion (Tables 2 and 3) and favours price effect datume effect. An increase in
REER reduces import prices and decreases importaeirshort term (Chris-
todoulopoulou and Tkevs, 2014). Our results also reveal a significamd a
positive effect of both domestic demand and immortexport dynamics for
both short-term and long-term estimates. ECT hagxaected negative sign,
indicating a return of the variables to the longrteequilibrium (after the initial
positive shock).
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Table 5
Estimated Results of the Aggregate Import Functiorin the Post-Crisis Period
Variable PMG MG
Estimated long-term elasticities
Ireer CPI 0.078 0.134
- (0.006) (0.036)
0.550*** 0.206
Ireer_ULC (0.049) (0.023)
ldd 0.498*** 0.689*** 0.296 0.352*
(0.038) (0.055) (0.025) (0.075)
X 0.117 0.215%** 0.545 0.664***
(0.022) (0.004) (0.038) (0.028)
Estimated short-term elasticities
ECT —0.129%** —0.142%+* —0.387+** —0.491%+*
(0.056) (0.062) (0.078) (0.065)
0.076 0.056
Ireer_CPI D1 (0.003) (0.005)
0.151 0.072**
Ireer_ULC D1 (0.008) (0.003)
ldd D1 0.959%** 0.925*** 0.830*** 0.749%+*
(0.041) (0.068) (0.091) (0.103)
x D1 0.624*** 0.613*** 0.378*** 0.297***
(0.056) (0.099) (0.119) (0.093)
0.470%** 0.403*** -0.833 —0.868
constant (0.065) (0.041) (0.068) (0.057)
R-squared 0.62 0.61 0.52 0.50

Note: Standard errors in parentheses. For calculatibriag is considered (suggested by AIC). ECT (error
correction term) represents the speed of adjustrm@etindex D1 indicates the first difference of trariable.
The variables are in log form (index "I" before teriable).Ldd is domestic demandl is export,Ireer_cpi

is a REER vis-a-vis 37 partners deflated by Qfekr_ulcis a REER vis-a-vis 37 partners deflated by ULC;
*** indicates a rejection of insignificance at theéo level, ** at the 5% level, and * at the 10% leve

Source:Authors’ calculations.

Table 5 shows the results of the import deterntgranthe post-crisis period.
According to the Hausman test, we favour the resafltthe PMG model. Esti-
mated coefficients for both REER variables havagaiicant and positive effect
on import in the long run and short run (contrarytr calculations for the pre-
-crisis period), as well.

However, the responsiveness of import to both &Rl ULC based REER
slightly decreased (coefficients and slightly loyvex similar scenario (positive
but lower coefficients) was observed for domesémdnd and export estimates
in the long run. However, short-term estimates aek positive but higher
(in comparison with a pre-crisis model) responsdgnof import to shocks in
domestic demand and export. ECT has an expecteativegsign, indicating
areturn of the variables to the long-term equilitr (after the initial positive
shock).

While a positive role of foreign demand in deterimg export (in the long-
-term) and domestic demand (in both long-run anagrtstin) in determining
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import was generally expected, high sensitivityeaport dynamics to shocks
in import, and import dynamics to shocks in expertphasizes the role of the
mutual relationship between export and import iapshg the external equilibri-

um in our group of countries (Barrell and Dées,300oreover, demand de-
terminants dominate to price- and cost-related @ditiyeness indicators (both
REER indicators) in determining both export and ampfavouring demand-

driven origins of export-import mismatch and thuseenal imbalances for our
sample of countries.

We suggest that import intensity of exports angdoeixintensity of imports
represents not only generally expected result epeeintegration among coun-
tries on the common EU market but also the idema@tkeasing involvement of
countries in the international fragmentation ofdarction that makes individual
sectors (segments) in particular countries everenmerdependent. Post-crisis
development even increased short-term export iityeofsexports and long-term
import intensity of exports. As a result, partidipa in the global value chains
intensifies competition not only on the countrydkebut also on sector level.
Increasing international competition among seciavslved in the international
fragmentation of production may even deepen econdifferences (perfor-
mance, competitiveness) among domestic particip@eatstors) in international
and domestic production chains further fuellingedgences in domestic sectors
and regions.

4.2. Disaggregated Export and Import Functions

The estimation of disaggregated export and imfaorttions is also based on
the dynamic panel ARDL model for non-stationaryenejeneous panels. Both
exports and imports are split into smaller partsriithe territorial and commodi-
ty point of view. From the territorial point of wie our disaggregated dataset
is split into export and import within and outsitie EU. The motivation for this
is based on the idea of determining which trade fiestination is more relevant
to the development of the explanatory variablesth&t same time, export and
import are divided by the BEC classification intoee groups: capital goods,
intermediate products and consumption goods.

Table 6 present estimates of the disaggregatedrefmction for the pre-
-crisis and post-crisis periods that are basedaandstimation methods: PMG
and MG (due to constricted space, the results efrtibustness check based
on the DOLS and the FMOLS estimates of the disaggesl export function
for the pre-crisis and post-crisis periods are labée upon request from the
authors).
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Table 6
Estimated Results of the Disaggregated Export Funitin
Pre-crisis period Post-crisis period
Variable PMG MG PMG MG
Estimated long-term elasticities
Ireer_cpi -0.348 -0.199 -0.328 -0.347
- (0.017) (0.033) (0.051) (0.041)
Ireer ulc —0.205** -0.209 -0.370* -0.447
- (0.028) (0.036) (0.050) (0.056)
Ifd 0.504 0.506***| 0.298* | 0.301 0.279**| 0.242**| 0.344 0.217
(0.021) |(0.057) |(0.089) |(0.077) |(0.061) |(0.072) |(0.027) |(0.025)
Im_capy —0.093 0.112*+*| 0.076 |-0.019 [-0.615***|-0.607***|-0.714 |[-0.631
—- oo (0.010) |(0.018) | (0.008) |(0.004) |(0.048) | (0.072) | (0.043) | (0.069)
IM_intekus 0.242 0.256***| 0.174 0.191 0.221***| 0.202***| 0.395 0.245
— (0.019) |(0.039) |(0.037) |(0.049) |(0.043) |(0.034) | (0.034) |(0.043)
IM_CONyra -0.255 |-0.298***-0.132 |-0.144 |-0.069 |-0.033 |-0.183 |-0.103
— (0.075) | (0.080) |(0.037) |(0.048) |(0.004) |(0.008) | (0.030) |(0.047)
Im_cagy 0.355 0.360***| 0.127**| 0.129 0.105 0.176* | 0.179 0.093
—-Ohhra (0.029) |(0.048) |(0.037) |(0.042) |(0.029) |(0.056) |(0.042) |(0.009)
Im_inter., 0.337 0.319***| 0.494***| 0.482 0.328* | 0.242* | 0.287 0.352
' oinra (0.071) |(0.013) |(0.039) |(0.088) |(0.050) | (0.063) | (0.047) |(0.045)
IM._COMma 0.369 0.405**+*| 0.113 0.119 0.550***| 0.556***| 0.665 0.512
— (0.077) |(0.108) | (0.068) |(0.047) |(0.118) |(0.142) | (0.136) |(0.134)
Estimated short-term elasticities
ECT —0.130 |[-0.127***|-0.612***|-0.609 |-0.367***|-0.385***|-0.827 |-0.802
(0.045) | (0.056) |(0.038) |(0.042) |(0.018) |(0.028) | (0.104) |(0.117)
. 0.144 0.150 0.113** 0.092
Ireer_cpi D1 (0.029) (0.042) (0.043) (0.011)
0.121 0.110 0.097** 0.038
Ireer_ulc D1 (0.055) (0.042) (0.015) (0.006)
Ifd D1 -0.111 |-0.050 |-0.135* |-0.116 0.264 0.318 0.201 0.033
(0.058) | (0.012) |(0.047) |(0.055) | (0.065) |(0.063) |(0.086) |(0.009)
Im_cap,eaD1 0.020 0.019** | 0.014 0.010 0.171**| 0.168***| 0.053 0.016
—-Cloaa (0.012) |(0.009) |(0.009) | (0.006) | (0.041) |(0.031) |(0.017) |(0.007)
Im inter D1 0.095 0.094**+*| 0.047** | 0.040 0.003 0.021 0.075 0.077
— e (0.022) |(0.031) |(0.014) |(0.018) |(0.001) |(0.005) |(0.027) |(0.039)
IM_COonywaD1 0.070 0.069* | 0.051 0.051 0.075 0.093 0.165 0.149
— (0.080) | (0.099) |(0.249) |(0.229) | (0.317) |(0.177) | (0.060) |(0.044)
IM_Caga D1 0.050 0.049* | 0.030 0.029 0.066 0.070 0.056 0.119
—-Ohhra (0.012) | (0.009) |(0.018) |(0.013) | (0.023) |(0.031) |(0.026) |(0.029)
Im_intef,. D1 0.380 0.380***| 0.130* | 0.131 0.199* | 0.240** | 0.032 0.028
— ot (0.000) | (0.000) |(0.065) |(0.039) |(0.066) |(0.020) |(0.008) |(0.007)
IM_COMya D1 0.047 0.040 0.029 0.017 0.121 0.159 0.653 0.641
- (0.009) |(0.008) |(0.006) |(0.007) |(0.037) |(0.029) |(0.065) | (0.060)
constant 0.369 0.262***| 0.343 0.421 1.575**| 1.272**| 1.335 1.181
(0.066) | (0.088) |(0.096) |(0.148) |(0.229) |(0.307) |(0.082) |(0.074)
R-squared 0.78 0.81 0.83 0.79 0.86 0.85 0.77 0.73

Note: Standard errors in parentheses. For calculatibrag is considered (suggested by AIC). ECT (error
correction term) represents the speed of adjustrm@etindex D1 indicates the first difference of trariable.
The variables are in log form (index "I" before thariable).Lfd is foreign demandm is import,Ireer_cpi

is a REER vis-a-vis 37 partners deflated by Qfeer_ulcis a REER vis-a-vis 37 partners deflated by ULC,
Im_capis import of capital gooddm_interis import of intermediate goodis_conis import of consumption
goods. Indexextra represents flows from countries outside EU whildeixintra represents flows from coun-
tries within EU; *** indicates a rejection of ingigficance at the 1% level, ** at the 5% level, anak the 10%
level.

Source:Authors’ calculations.
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Table 6 presents the results of the disaggregadedrt function estimates for
both the pre-crisis and post-crisis periods. Accydo the Hausman test, esti-
mates based on the PMG model with ULC based REERnMG model with
CPIl-based REER are selected as the appropriatelsrfode¢he pre-crisis period,
while the PMG model for both exchange rate varilidemore appropriate for
a model with post-crisis data. Coefficients for lexege rates and foreign de-
mand correspond to our estimates from aggregatteimction (Tables 2 and 3),
which is why we focus on the analysis of decompasgabrt components in the
short term and long term only.

All estimates of import components for a shortrtgreriod indicate a positive
effect on export. However, export in our samplecofintries seems to be the
most responsive to the shocks in imports of inteliate goods from countries
within the EU (both pre-crisis and post-crisis pds), indicating an effect of
international fragmentation of production that mak&port and import mutually
dependent.

A considerable increase in a positive effect opoeixwas identified in the
case of import of capital goods from countries ioigtgshe EU in the post-crisis
period, which corresponds to the rebirth of growtimamics in our sample of
countries fuelled by inflows of capital goods frofaster-growing regions
(U.S.A. and China). The responsiveness of exporimport of consumption
goods from countries within the EU in the postisr{geriod notably increased as
well; however, the estimated coefficients are ingigant.

The results for a long-term period differ slighttycomparison to our short-
-term estimates. Our estimates indicate a decieaseport after an unexpected
shock in import of capital (the negative responsexport to this shock is even
higher in the post-crisis period) and consumptionds from countries outside
the EU. It seems that these types of foreign tiaflews between EU and non-
EU countries do not strengthen mutual links betwegrorts and imports in our
sample of countries in the long run.

On the other hand, the import of intermediate goddm both EU and non-
-EU countries) positively affects export, althoutpe effect slightly decreased
during the crisis period. All three types of immoftom EU countries have
a positive impact on export in the long run. While effects of imported capital
and intermediate goods on export slightly decreakedto reduced export per-
formance (lower foreign demand) of countries dutimg crisis period, the effect
of imported consumption goods on export raised dshio this segment of im-
port crowded out domestic production abroad). E@F An expected negative
sign, indicating a return of the variables to tbheg-term equilibrium (after the
initial positive shock).
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Table 7
Estimated Results of the Disaggregated Import Funain
Pre-crisis period Post-crisis period
Variable PMG MG PMG MG
Estimated long-term elasticities
Ireer_cpi -0.102 -0.183 -0.206 0.872
- (0.052) (0.052) (0.092) (0.093)
Ireer ulc -0.108 -0.222 —0.267** —0.025
- (0.031) (0.023) (0.020) (0.009)
1dd 0.197 0.231* | 0.405 0.474 0.584***| 0.742**| 0.567 0.632
(0.055) | (0.020) | (0.086) | (0.071) |(0.076) |(0.099) | (0.089) | (0.069)
Ix_cap_extra 0.061 0.061***| 0.102***| 0.104 0.701**| 0.682***| 0.548 0.563

(0.005) |(0.017) |(0.037) |(0.021) |(0.089) |(0101) |(0.071) | (0.088)

0.205 0.237***| 0.183* | 0.164 0.568***| 0.500***| 0.502 0.526

_inter_extra | yogg) | (0.074) | (0.018) | (0.051) |(0.069) |(0.063) |(0.091) |(0.102)

i con extra | 0-063 |-0.066+%[-0.046 ~ |-0.038 |-0.153**|-0.139**|-0.085 |-0.171
—Ccon_ (0.009) |(0.008) |(0.008) |(0.008) |(0.048) |(0.061) |(0.027) |(0.106)

0.060 0.050***| 0.060 0.089 0.052 0.040 0.111 0.090

x_cap_intra (0.018) |(0.029) |(0.015) |(0.017) |(0.009) |(0.017) | (0.027) | (0.024)
o inter a | 0667 | 0.608"*| 0.361%[ 0.298 | 0286 0.163" | 0.391 | 0.359
Inter_| (0.089) |(0.117) |(0.147) |(0.065) |(0.031) |(0.030) |(0.056) | (0.090)
X con inta 0.118 | 0.139°*| 0.102 | 0.143 | 0.604**| 0.630**| 0.408 | 0.453
—con._ (0.032) |(0.022) |(0.035) |(0.040) |(0.092) |(0.103) |(0.031) |(0.026)
Estimated short-term elasticities

ECT ~0.199 |-0.199%*|-0.623 | 0.631 |-0.432%|-0.417**|-0.391 |-0.384
(0.038) |(0.041) |(0.022) |(0.047) |(0.063) |(0.067) |(0.088) |(0.092)

—0.214 20.132 0.153 0.181

lreer CPID1 | ) 054 (0.041) (0.065) (0.054)
20317 20.327 0.198%* 0.207
Ireer_ULC D1 (0.085) (0.020) (0.074) (0.075)
4d DL 0.395 | 0.405**| 0.160 | 0.154 | 0.681* | 0.627* | 0.326 | 0.383

(0.104) |(0.094) |(0.175) |(0.046) |(0.125) [(0.137) |(0.051) | (0.086)

0.039 0.036***| 0.010 0.011 0.245***| 0.248**|-0.035 |-0.037

x_cap_extraDL | 711y | (0.009) |(0.004) |(0.004) |(0.069) |(0.081) |(0.007) |(0.008)

0.051 0.040 0.034 0.046 0.064 0.059 0.175 0.187

x_inter_extra D1l (v o33y | (0.007) | (0.006) | (0.017) |(0.016) | (0.006) | (0.032) | (0.049)

0.004 |-0.000 0.001 |-0.005 0.020 |-0.026 0.084 0.146

x_con_extraD1 | v 002) | (0.003) |(0.002) |(0.003) |(©007) |(0.007) |(0.013) |(0.067)

0.026 0.025 0.000 0.009 0.026 0.020 0.011 0.040

x_cap_intra D1 | v 009) | (0.011) | (0.004) |(0.005) |(0.015) |(0.007) |(0.05) | (0.006)

0.282 0.292***| 0.188**| 0.193 0.178** | 0.162* | 0.193 0.150

hinter_intra D1 | 5 1140) | (0.128) |(0.096) | (0.087) |(0.049) |(0.084) | (0.044) |(0.081)

0.051 0.056 0.036 0.031 0.105 0.057 0.079 0.190

x_con_intra D1 | 008 | (0.009) | (0.009) |(0.005) |(0.068) |(0.026) | (0.037) | (0.086)

-0.924 |-0.951** |-0.946 [-1.159 |-0.817**|-0.707***|-0.884 |-0.682

constant (0.226) | (0.213) | (0.301) | (0.197) |(0.227) |(0.301) | (0.244) |(0.189)

R-squared 0.72 0.85 0.86 0.81 0.83 0.86 0.80 0.79

Note: Standard errors in parentheses. For calculatibrag is considered (suggested by AIC). ECT (error
correction term) represents the speed of adjustriietindex D1 indicates the first differenceshsf variable.
The variables are in log form (index "I" before thariable).Lfd is foreign demandx is export,Ireer_cpi

is a REER vis-a-vis 37 partners deflated by Qfeker_ulcis a REER vis-a-vis 37 partners deflated by ULC,
Ix_capis export of capital good$x_inter is export of intermediate goods, conis export of consumption
goods. Indexextra represents flows to countries outside EU whileeinhtra represents flows to countries
within EU; *** indicates a rejection of insignificece at the 1% level, ** at the 5% level, and * la tL0%
level.

Source:Authors’ calculations.
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Table 7 present estimates of the disaggregatedrinfipnction for the pre-
-crisis and post-crisis periods that are basedamangstimation methods — PMG
and MG (due to constricted space, the results efrtbustness check based on
the DOLS and the FMOLS estimates of the disaggeegatport function for the
pre-crisis and post-crisis periods are availabenugquest from the authors).

Table 7 presents the results of the estimatiothefdisaggregated import
function in the pre-crisis and post-crisis perioggh the same labels as the ex-
port function above. According to the Hausman testjmates based on the
PMG model with ULC based REER and the MG model Wil based REER
are selected as the appropriate models for thersis-period, while the PMG
model for both exchange rate variables is more gppate for a model with
post-crisis data. Coefficients for exchange rated domestic demand corre-
spond to our estimates from aggregate import fangfrables 4 and 5), which is
why we focus on the analysis of decomposed expmrtponents in the short-
-term and long term only.

Short-term estimates indicate a generally positalieeit small, effect of ex-
port components to both EU and non-EU countriesngport. However, the
export of intermediate goods to EU countries hakightly higher positive effect
on import than other components in both pre-cresisl post-crisis periods.
Moreover, a higher, positive and statistically #igant effect was also exami-
ned in the case of the export of capital goodsdo-EBU countries during the
post-crisis period. In line with our results fosaggregated export function, we
suggest that flows of intermediate goods within &untries is playing an im-
portant role (albeit smaller during the post-criperiod) in strengthening the
mutual relationship between dynamics of exportsianpbrts.

Almost all estimated long-term coefficients argndficant. Individual export
components have a positive effect on import, exéapexport of consumption
goods to non-EU countries (its negative effectrgligincreased during the post-
-crisis period). Outflows of intermediate produatim EU countries represented
the most contributive determinant of the import ayiics during the pre-crisis
period (its effect during the post-crisis perioccidased), highlighting an im-
portance of production chain fragmentation in gjteening mutual links between
export and import. Moreover, the effect of interiagel production exported to
non-EU countries on import significantly increagkaing the post-crisis period,
possibly substituting a reduced effect of intermggligoods export to EU coun-
tries on import. A significant increase in the piesi effect on import during the
post-crisis period was examined in the case of kgpd capital goods to non-
-EU countries (foreign investment demand drivenfrfaster recovered econo-
mies outside the EU during the post-crisis periaddl export of consumption
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goods to EU countries (foreign consumption demareed from faster recov-

ered economies within EU during the post-crisisqugr ECT has an expected
negative sign, indicating a return of the varialtteghe long-term equilibrium

(after the initial positive shock).

Our results confirm that deeper economic integrathimong EU member
countries makes intra-EU imports more importandetermining export perfor-
mance of our sample of countries in comparison extnia-EU imports especial-
ly in the long term. Moreover, imports of intermatd production fuels exports
more intensively than imports of consumption angiited goods confirming the
idea of increasing role of international fragmeiotatof production inside EU.
Intra-EU (as well as extra-EU) intermediate producimports intensity of ex-
ports during the post-crisis period remained reddyi stable in comparison with
remaining import components. Import-export linksds on international pro-
duction chains seems to be more resistant to thegds in the international
trade (higher volatility in dynamics of foreign dand and remaining import
components) in the post-crisis period. We suggeat tleeper international
fragmentation of production based on import-expioks may have stabilising
effect on intra-EU trade flows as well as domeatjgregate demand.

Similar stabilising effect was revealed in anatgsintra-EU export-import
links. Significantly higher extra-EU intermediateogduction exports intensity
of imports during the post-crisis period indicatescial role of a territorial di-
versification of international production chainsnon-EU countries that reduces
exposure of export-import links to sudden changedusiness cycle on the
common market of EU. Moreover, higher stabilityiofernational production
chains reduces risks of excessive fluctuationgdde balances of EU member
countries.

Conclusion

Examination of the key determinants of export smgort dynamics, together
with identification of the patterns and sourceshaf mutual relationship between
export and import in 21 EU countries from aggregatd disaggregated export
and import functions, revealed interesting implimas of deeper economic inte-
gration in the EU and international fragmentatidrpmduction chains. While
our results confirmed relative importance of pr{cest) and foreign/domestic
demand-driven determinants in stimulating expod anport, commodity and
territorial decomposition of import and export campnts provide vital infor-
mation on the relative importance of mutual linked arelationships between
export and import, and vice versa.
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Emergence of the global value chains and partiopaof the EU member
countries in the international fragmentation ofduration brought a new dimen-
sion to the analysis of mutual relationship betwegport and import. Deeper
integration among EU member countries is associateconly with higher in-
tensity of international trade flows with the finaoducts but also with increas-
ing role of the cross-country intermediate produetilows. As a result, higher
specialization of individual countries strengthelependence of export indus-
tries on imports of intermediate products (and wieesa) that increases mutual
interdependence among individual sectors (segmeéntgjarticular countries
even more. This trend is even more obvious dutiegpost-crisis period for the
external trade within as well as outside Europeaiok/from both territorial and
commodity aspects. On the other hand, resultingctiral dependences that
strengthens mutual links between exports and irsporay have stabilising
effect on intra-EU trade flows as well as domeatjgregate demand. Moreover,
significantly higher extra-EU intermediate prodoatiexports intensity of im-
ports during the post-crisis period indicates @loole of a territorial diversifi-
cation of international production chains to non-&dintries that reduces expo-
sure of export-import links to sudden changes isifess cycle on the common
market of EU. Moreover, higher stability of intetiomal production chains re-
duces risks of excessive fluctuations in traderimada of EU member countries.

Relative position of individual country in the pess of international frag-
mentation of production not only affects net gatimet result from participation
in the process of international division of labdurt related mutual links be-
tween exports and imports (and associated sharagesimediate goods in the
cross-country trade flows) substantially shapesresl position (trade balance,
current account) of the country. Deeper are thkslinetween exports and im-
ports, the more emphasis should policy makers putoag-term shaping of
a structure of domestic internationalized industrie preserve long-term sus-
tainability of a trade balance.
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Appendix

Table 8

Geographical and Integration Groups of Countries Casidered in the Export

Demand Index

Commonwealth
of Independent States (CIS)

Armenia, Azerbaijan, Belarus, Georgia, Kazakhskamgyz Republic,
Moldova, Russia, Tajikistan, Turkmenistan, Ukraidebekistan

Emerging and
Developing Asia (EDA)

Brunei Darussalam, Cambodia, China (Hong Kong +adac Mainland),
Fiji, India, Indonesia, Lao P.D.R., Malaysia, Males, Mongolia,
Myanmar, Nepal, Papua New Guinea, Philippines, $amo

Solomon Islands, Sri Lanka, Thailand, Tonga, Vamuat

Vietnam

European Union (EU)

Austria, Belgium, Bulgaria, Croatia, Cyprus, Cz&spublic, Denmark,
Estonia, Finland, France, Germany, Greece, Hundratgnd, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, PoldPadrtugal, Romania,
Slovak Republic, Slovenia, Spain, Sweden, Unitaigkom

Latin America and
the Caribbean (LAC)

Argentina, The Bahamas, Barbados, Belize, BolBiazil, Chile,
Colombia, Costa Rica, Dominica, Dominican Repuliicyador,

El Salvador, Grenada, Guatemala, Guyana, Haitiddmas, Jamaica,
Mexico, Nicaragua, Panama, Paraguay, Peru, St &l Nevis, St. Lucia,
St. Vincent and the Grenadines, Suriname, Trinafati Tobago, Uruguay,
Venezuela

Middle East and North
Africa (MENA)

Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Jard Kuwait, Lebanon,
Libya, Mauritania, Morocco, Oman, Qatar, Saudi AaalSudan, Tunisia,
United Arab Emirates, Yemen

Sub-Saharan Africa (SUBA)

Angola, Benin, Botswana, Burkina Faso, Burundi, €auon, Cabo Verde,
Central African Republic, Chad, Comoros, Democr&gpublic of the
Congo, Republic of Congo, Cote d'lvoire, EquatoBainea, Ethiopia,
Gabon, The Gambia, Ghana, Guinea, Guinea-Bissawal&esotho,
Liberia, Madagascar, Malawi, Mali, Mauritius, Mozhigque, Namibia,
Nigeria, Rwanda, Sdo Tomé and Principe, SenegpathBbes,

Sierra Leone, South Africa, Swaziland, TanzanigoldJganda,

Zambia, Zimbabwe

The Rest

Afghanistan, Albania, Aruba, Australia, BermudasBia and Herzegoving
Canada, Cuba, Faroe Islands, New Caledonia (Fremdtory), Greenland,
Guadeloupe, French Guiana, Island, Israel, The Reatio People’s
Republic of Korea, Republic of Korea, Macedoniartviaque, Montenegro,
Netherlands Antilles, New Zealand, Norway, Pakistéunion,

Serbia and Montenegro, Serbia, Singapore, Son&kidzerland,

Syria, Turkey

Source:Authors’ processing.
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