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Economic Integration and Export Complexity:
The Case of Slovakia *

Piotr GABRIELCZAR —TomaszSERWACH*

Abstract

The goal of the article is to evaluate the imp&caccession to the European
Union (EU) on the complexity of goods in Slovakoetsp The traditional theo-
ries of trade show that such an engagement in enanintegration may lead
to specialization in the production of either mare less sophisticated goods,
depending on the country’s technological advancémed factor endowment.
At the same time, increased FDI flows may stimulateengagement of a coun-
try in international production chains with ambiguoeffects on export complex-
ity. Because it is impossible to a priori predibeteffect economic integration
may have on the complexity, it is reasonable tifywdrempirically. The authors
used the Synthetic Control Method (SCM) to complaeeobserved post-acce-
ssion levels of exports complexity in Slovakia whin counterfactual values of
that country remaining outside of the EU.
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Introduction

International trade theory has evolved in recaratry and nowadays focuses
not only on aggregate trade but also on myriadgledhiled international ex-
change. One of those details is the compositiom@fexport structure, and one
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of the most intensively studied areas has becomdetrel of complexity of ex-
ported goods. There are reasons to believe thattwes which specialise in
more complex goods grow and develop faster. Trémesfare influenced by
many factors, but economic integration is one efittal elements in creating an
environment for the international flow of goodstiis paper, we assess whether
accession to the EU has boosted Slovak export @iyl In other words, we
verify the null hypothesis that such a political@tonomic decision has had no
effect on the sophistication of goods exported loy&kia.

The structure of the paper is as follows. In fingt ection, we present a lite-
rature review on export complexity. The secondiseatescribes current trends in
Slovak export complexity. The third section presetite data and the method
applied (theSynthetic Control Method SCM). We describe the obtained results
in the fourth section, while in the fifth sectiorewliscuss the possible impact of
adopting the euro on export complexity. The lastisa concludes.

1. The Importance of Export Complexity — Literatur e Review

Economic complexity has been intensively invesédaas a potential deter-
minant of growth and development since the senpapéer by Hausmann, Hwang
and Rodrik (2007). There are at least two ways dexity can be defined: as
a technological advancement of the exported gobdl, 2000) or as the array
of components used in the production process (HamsjmHwang and Rodrik,
2007). Both definitions are correlated, since mexdnologically advanced pro-
cesses typically necessitate more production stageésnore input variety.

Economic complexity has been regarded as havingnéinence on the
growth rate of income per capita. That impact mayebpecially visible in coun-
tries with liberalized trade and currencies whick aot overvalued (Anand,
Mishra and Spatafora, 2012). What is more, the dexity of goods in exports
is linked not only to the dynamics of income bugoato the level of GDP per
capita, as proved by Hidalgo and Hausmann (2009).

The sophistication of exports can also be seenstmck absorber. Koren and
Tenreyro (2013) claim that more complex goods camdsistant to supply side
shocks. This is because of the diversificationngluts used in production: more
complex products, with a larger variety of inpudepend less on each compo-
nent. It is also worth mentioning that among thdemiange of inputs, most are
substitutes, hence they can be easily replacedaaftepply side shock.

The question that arises, naturally, is how ttugrice export complexity. It
has been proved that such a trade feature depentti® @ompetences available
in the country (Hidalgo and Hausmann, 2009). Thesuns that both technological
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advancement and a significant amount of human alagie needed in the pro-
duction of complex goods (Anand, Mishra and Spataf@012). It is also rea-
sonable to assume that educational and R&D poliniay be of great im-

portance. At the same time, however, one shouldibeaind that it is easier to

acquire new comparative advantages that are otoigetinitial pattern of spe-

cialization (Hausmann and Klinger, 2007). Some cet@pces which are lacking
in a particular country can be transferred acrasddrs (Hidalgo and Hausmann,
2011). Such a process occurs e.g. within trangmaticorporations (Costinot,

Oldensky and Rauch, 2009). The level of econominmexity also results from

institutional quality, which enables the implemdiata of more sophisticated

production processes (Costinot, 2009), country, snatitutional quality and GDP

per capita (Hausmann, Hwang and Rodrik, 2007).

Economic integration can influence FDI patternsittAs and Foley, 2011),
institutional quality (Tang and Wei, 2006; Rodidybramanian and Trebbi, 2002)
and specialization patterns (according to the agismtomparative advantages).
Each of those effects of integration may be a cafiske change in a country’s
economic complexity. That is why it is worth anahgs empirically whether
integration leads to higher or lower sophisticatifrgoods produced in a parti-
cular country. To the best of our knowledge, sutlam@alysis has not been con-
ducted and our research fills an important resegagh The unit that we chose to
investigate in depth is Slovakia — a small, opeanemy which participates
heavily in international production chains and isnamber of the EU (since
2004) and the Eurozone (since 2009). The null hgsis in our study was that
accession to the EU had no significant effect am esonomic complexity in
Slovakia.

The country we chose has not been at the centireealebate about the con-
sequences of EU membership. The literature devinteéde case of Slovakia is
scant. Campos, Coricelli and Moretti (2014) usethI®CM and a difference-in-
differences model to assess the impact of the Edésasion on real GDP per
capita and labour productivity in member statescoiding to the result, the
economic integration was insignificant for thoseiafales in the case of the Slo-
vak Republic. Zudel and Melioris (2016) also ugesl $CM, but they focused on
the adoption of the euro. Their results suggedtttieelimination of the national
currency made Slovakia better off — in 2011, re@PGer capita was 10% higher
than in the counterfactual scenario.

Trade consequences of the integration have betwerepic of several papers
that focused on Eurozone membership sikieMichatek and Michatek (2013)
utilized a probit model to assess the determinahtsxport decisions of firms
from Slovakia and Slovenia. They found that theptido of the euro increased
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the probability of engagement in export by the gsed firms. Cidlik, Michatek
and Mycielski (2014) used a panel model for a bn@eye of countries, includ-
ing Slovakia. They obtained results which indictitat the elimination of the
national currency had no effects on bilateral tradewveen a new member and
other countries belonging to the Eurozone. The sautieors (Cidlik, Michatek
and Mycielski, 2012) all presented other resultsSlmvakia and Slovenia. They
applied panel data techniques (fixed effects, randtiects, and Hausman-Taylor
estimators) and found no evidence of trade exparafter the euro adoption.

2. Export Complexity in Slovakia

We used the Economic Complexity Index (ECI) caltedl by the Atlas of
Economic Complexity (AEC) to describe the sophégtan of Slovak exports.
That measure resembles another complexity indic&XPY, introduced by
Hausmann, Hwang and Rodrik (2007). The basic adgast of the ECI are:
(i) its coverage — it is calculated for 124 cowdrior a relatively long (1995 —
2014) period, and (ii) its construction — productnplexity is calculated on the
basis of the different capabilities that it regsinestead of income of its exporters.
Such a construction is based on the idea that deardo not simply supply the
products and services they need, but the onescthey{Hausmann et al., 2011,
p. 18). That is the reason why ECI has become oneirehnt measure of export
complexity and why we utilize that indicator in aitdy?

As Figures 1 and 2 present, by decomposing thetiB@ series (using the
Hodrick-Prescott filter with usual parameters faragly data) it is possible to
obtain trend and cyclical components. The trend geaerally upward with only
brief sub-periods of stagnation or rather minorlides.

One may be surprised by the existence of two spaiteer 2010 when aggre-
gate ECI is analysed. We are convinced that syadittarn is not driven by the
peculiarity of the database we used. It may bdiedrby the inspection whether
other measures that may be associated with expomlexity behaved in a simi-
lar way. For such an assessment we calculatedbtielation coefficient for ECI
and the share of hi-tech exports in total manufactiexports (source: World
Bank). The correlation was positive (0.4612) aradistically significant at 0.05
level. When filtered data were used of both vadabt just like we did in our
estimations — the correlation coefficient was maggher (0.8956) and, unsur-
prisingly, statistically significant. We also checkthe correlation between ECI
and foreign value added in gross exports (sour&€— Trade in Value Added

2 A detailed description of EXPY and ECI with theesssment of both measures may be found,
for instance, in Valette (2018).
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Database). Due to data limitations in this casauser 1995 — 2011 period. Alt-
hough for undecomposed data we obtained correlatefficient that was insig-
nificant at 0.05 level, when we filtered time seri¢he correlation coefficient
became significant and positive (0.561).

Figure 1
ECI and its Trend — Slovakia, 1995 — 2014
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Figure 2
The Cyclical Component of ECI — Slovakia, 1995 — 2@
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Our timeframe may be split into two sub-periodbefore and after Slo-
vakia’'s accession to the EU (see Tables 1 and 123. i@ay notice that the ECI
(both the aggregate value and the trend) was mumie stable pre-accession.
Since 2004, the ECI standard deviation has doufded the volatility of the
trend has increased even more).

Table 1
ECI in Slovakia — Descriptive Statistics
Period 1995 - 2014 1995 — 2003 2004 - 2014
(the whole sample) | (before EU accession)| (after EU accession)
Mean 1.416 1.379 1.446
Standard deviation 0.084 0.048 0.097
Coefficient of variation (in %) 5.93 3.47 6.68

Source Authors’ calculation.

Table 2
The Trend Component of the ECI in Slovakia — Descptive Statistics
Period 1995 — 2014 1995 — 2003 2004 - 2014
(the whole sample) | (before EU accession)| (after EU accession)
Mean 1.416 1.372 1.452
Standard deviation 0.054 0.019 0.046
Coefficient of variation (in %) 3.82 1.35 3.17

Source Authors’ calculation.

It should be noted that while the difference iname is insignificant when
one uses undecomposed data, such a difference bsaatistically significant
at any conventional confidence level when trerahizlysed.

At the same time, it is worth analysing Slovakadafith reference to other
countries from the same region. It seems that Klavaas on average lower ECI
than Czech Republic, but higher than Poland. Whanparing Slovakia and
Hungary, one can observe an advantage the forndeovex the latter before the
EU accession and the reversal of that situatigrears 2004 — 2014.

3. Data and Methodology
3.1. The Description of the Data

In our research, we focus on export complexitygsueed with the ECI) as
the outcome variable. To avoid erratic cyclicakefs, we focused on the ECI
trend, which was obtained by smoothening the ddth the standard annual
Hodrick-Prescott filteF.
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We mainly utilised a set of covariates based om#nential paper by Haus-
mann, Hwang and Rodrik (2007). We also introducetbee technical approach,
using the pre-treatment values of the outcome bkriéhe ECI trend) as a co-
variate. Table 3 presents the full $et.

Table 3
Set of Covariates Used in the Research
Covariate Source of data
Population , Penn World Table 9.0
Real GDP per capita (Feenstra, Inklaar and Timmer, 2015)
Human Capital Index
Area CEPII GeoDist Database (Mayer and Zignago1201
Rule of Law Index Worldwide Governance Indicators
Pre-treatment ECI (trend) values Atlas of EconoBienplexity

Source Authors’ calculation.

Since the research was conducted with the SCMoappr a proper set of
covariates should withstand the conditions for thathod. These were presented
by Campos, Coricelli and Moretti (2014). Firstlfnetcovariates should deter-
mine the changes of the outcome variable. In tise of our data, that condition
is proved true by Hausmann, Hwang and Rodrik (208&gondly, the covariates’
capability of anticipating treatment should be mrial. Population and area were
mostly resistant to treatment. The Human Capitdéinis mainly based on edu-
cational components, which were also highly indejeen of the treatment. The
Rule of Law Index might have been affected by Skva pursuit of EU mem-
bership, however, the social and political chanigeSlovakia had set a path
towards higher institutional quality since the sysic transformation after the
fall of the Soviet Bloc, thus their trend shouldt e treated as a result of EU
accession negotiatioR<GGDP per capita is probably influenced most by eiqpe
tions regarding EU membership, however, it seemsiamto exclude such
a major macroeconomic parameter from the fittingepss.

3 As Abadie, Diamond and Heinmueller (2015) foundjts that may have suffered large
idiosyncratic shocks to the outcome of interesirduthe study period should also be excluded if
such shocks would have not affected the treatedimrthe absence of the treatmeint other
words, those units should be excluded, when pattefrtheir characteristics are much different
from the treated unit. However, by doing so, one meignificantly reduce the donor pool. Our
solution to that problem is the minimization of adjosyncrasies of economies that we study by
smoothing the time series of the outcome variable.

4 Despite the ongoing debate about the quality ef Rlenn World Tables (see, for instance,
Johnson et al., 2009), we decided to use that dseéafor two reasons. Firstly, is was the source
of data for Hausmann, Hwang and Rodrik (2007), hence easier to interpret the results with
accordance to their work, when the same databas@liied. Secondly, it is the only database of
such a coverage — it provided us with panel dat&foP per capita as well as its proximate deter-
minants. It is especially noticeable in the contekthe measurement of human capital. World
Bank’s Human Capital Index and Barro-Lee estimatesigaéable for only 5-year spans.
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Moreover, there are requirements towards the Beeca@onor pool — the
sample of countries used as reference points inStbE! approach (Campos,
Coricelli and Moretti, 2014). Firstly, the counsie the donor pool should not
be affected by the treatment — directly or indisecBecondly, the treated coun-
try should not be an outlier or an extreme caseomparison to the used coun-
tries. In other words, the donor pool should geteesiasort of convex hull around
the treatment country. Taking that into considerative chose 10 non-European
countries (Australia, Canada, Chile, Israel, Japamea, Mexico, New Zealand,
Turkey, and the USA) and two European but non-EUnber-states (Norway
and Switzerland). The temporal scope of our refearas 1995 — 2014 and it
was limited by the ECI data availability.

3.2. Methodology

We implemented the SCM, which was developed bydiyaDiamond and
Hainmueller (2010), to model shock responses irp#rel data. It is restricted to
continuous shocks (which means that once they ptley remain unchanged
for the rest of the sample period) specific fortjase unit. This makes SCM
suitable to evaluate the effects of a standingcgaliecision in a particular coun-
try. These restrictions are strong and make theotiS€CM limited, however, in
cases that meet the preconditions, SCM allows & gemplex response to
a shock and, in fact, it proves to be a generalisgdion of the difference in
differences approach, which is often used for pda& estimations.

Let us assume that we obsedve 1 units (e.g. countries, enumerated from
0toJ) in T periods (e.g. years) and that unit zero (in oweca Slovakia) was

5 Whether Slovak path to institutional developmemisvelear or not is questionable, due to
a period of Vladimir M&ar's authoritarian administration — practicallyse 1990 to 1998 with
small intermissions. After Slovakia became fullpaeted from Czech Republic in 1993, he was
the first prime minister. When he held this office the 1994 — 1998 term, Slovak negotiations
with EU and NATO suffered because of dite’s undemocratic conduct of power and pro-Russian
orientation. However, two arguments need to be fated on why this had no effect on our
study. First of all, this happened at the very beijig of Slovak Republic’'s contemporary inde-
pendent existence and the social stress causeddsrvable regression towards adverse pre-
transformation style of administration along withe¢ative loss of international position stimulated
accelerated democratisation after 1998 (Pridha®2R0rherefore the overall long-term trend has
not been radically warped. The second argumetisnical — Rule of Law Index, supplied by the
World Bank, is only available since 1996 and is regmbannually since 2002. Thus, the effect of
Megiar's administration is reflected by low initiaMels of the Index (0.16 in 1996) and significant
dynamics at the beginning of the series (up to @32000). As a result, the growing trend for
Slovakia’s Rule of Law Index is not only undistortdulit even stronger in the covered period of
Meciar's administration. When comparing countrieshia tegion, the values of Rule of Law Index
for Slovakia were significantly lower than those @fech Republic, Poland or Hungary at that
time. However, thanks to a growing trend (and at $ame time a decline in Poland), Slovakia
managed to surpass Poland in 2004.
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subject to some kind of treatment (e.g. politicatidion, such as EU accession)
in periodT,. In such a case, units 1, .J. are the donor pool and the effects of
treatment are observed for unit zero during perifgls.., T, while they remain
unobserved in periods 0, .Ty — 1.

Now letY; be the observed variable (the ECI in our reseasghich might
have two outcomes:

« Y, — neutral outcome, without the effect of treatment

. — interfered outcome, which includes the effects@dtment.

Let D;; be a binary function and;, be the difference of two potential out-
comes for country in periodt. The initial conditions of our model could be
summarised as follows:

i=01,..J Ot=12.T,..T (1)
Yo=Y +A Q (2)
Ait :YitI - XN (3)

(4)

_|1ifi=0and t=T,,.. T
t 0 otherwise

The idea behind SCM s that it is enough to edtnthe neutral outcome
after introducing a treatment with a factor modakdd on pre-treatment data,
while considering the actual outcome values asfaried. ThusA; is the actual
measure of the treatment effect.

The factor model for a neutral outcome is gengi@imposed as follows.

Y =0+ Z8 + Ak 4 (5)

Such a shock response model considers:

« covariates ;) with time-varying parametergy;

« an unobserved, common, time-varying factgy, (

« heterogeneous responses to multiple unobserveat$atis);

 an error termg).

Let us note that, should we consideto be constant, (5) becomes a standard
equation for the difference in differences moddijclr proves that SCM is more
general in its domain.

After estimating the factor model, SCM uses peatiment information about
outcome variable values along with the covariataratteristics of the treated
country and the donor pool to create a synthetiatéd unit as a linear combina-
tion of the donor pool units. This synthetic anale@f treated country depends
on information from the past or from the counttiest were neither directly, nor
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indirectly affected by the treatment. Thereforeyrderfactually to the actual real
data, synthetic unit zero has no effects of thatinent.

Results of estimating factor model (5) are crufalthe procedure of build-
ing the synthetic counterfactual values of outcaragable. First of all, in the
pre-treatment period synthetic values are diredgéiiermined by this model and
the more precise specification of the model, thiéebdit between actual and
synthetic unit zero before the analysed treatmexs mtroduced. Secondly, the
estimator for post-treatment period, based on imé&tion from the donor pool,
does not use actual data, but it utilizes estimaitégined from factor model (5).

The estimator is based on a linear combinatianadh a proper set of weights
is required. Let us define a family of linear funos of the pre-treatment out-
comes:Yi", k=1, ...,m An ideal set of weight8/ should simultaneously be
able to produce characteristics of the treated tepwas linear combinations of
characteristics of the donor pool countries, aretgratment outcome variable
functions for the treated country as linear comtoms of analogous functions
for the donor pool countries. The second elemenetessary to guarantee that
synthetic counterfactual is sufficiently close totuml data before treatment.
ThereforeW* should be expressed as:

J

J
W=(W )i 2W 2= 2 0 Doy n 2 WY =Y (6)

One must also consider a boundary condition ayifiom the fact, that the
donor pool is expected to form a convex hull of treated country, therefore
both outcome variable and the values of covarifmethe treated unit should not
be extreme within the sample. If this is the cdkan we want the weights of
the linear combination to be non-negative and spmoul, which means that
the linear combination becomes a weighted aver&gemeth, Holburn and
Richter, 2013).

J
W, W, 20 0 YW =1 (7)
i=1
Determining the set of weigh®®* that meets all the restrictions in conditions
(6) and (7) guarantees obtaining an approximatelyiased estimator of the

post-treatment\y, with outcome variable values for the donor poolirtries
estimated from factor model (5).

~ ‘] */\
Dot =Y = > W Ve, t=T,..,T (8)
i=1

Vi =0+ 28 +Au 9)
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In reality, it is virtually impossible to find sha perfect set of weights. How-
ever, Abadie, Diamond and Hainmueller (2010) ariat the demands towards
Wt can be weakened. It is enough to take a vectdhefcharacteristics of the
treated country, = (Zo, Yol ..., Yo")' and the matrixX; of the analogous charac-
teristics of the donor pool countries. Estimator ({8lds if we choos&* that,
under boundary condition (7), solves the optima@aproblem:

W =min || X, — X, W| (10)

Problem (10) uses the generalised idea of distar@eeceive a more opera-
tional expression, we could state it with a quadrarm:

W =min{( X, = X, W' \( % - X Wh (11)

V is a symmetric, positive, semi-definite matiixis interpreted as a measure
of the relative importance of the characteristicduded in theX, vector andX;
matrix (Campos, Coricelli and Moretti, 2014). Theoreticallye choice oWV is
arbitrary. Nevertheless, a standard approach stgygesosing V that minimises
the mean squared error in the pre-treatment period.

4. Results

4.1. Basic Results

We applied SCM using the ‘Synth’ package for STATAs described in
Section 4.1, our choice of covariates was inspbgdHausmann, Hwang and
Rodrik (2007), who pointed out crucial factors whaffect complexity to be:

« natural/geographic potential (represented by area);

« the size and quality of the labour force (represerity population and the
Human Capital Index);

- the quality of the institutional environment fordiness (represented by the
Rule of Law Index);

- the country’s level of development (representeddal GDP per capita as
a basic measure of welfare).

In our basic estimation, we used those covaridiesvever, to increase the
fit between synthetic and actual Slovakia beforeeasion to the EU, we also
controlled for matching the outcome variable valiresspecific years of the
pre-treatment period. Choosing too many pre-treatrmeatcome values in this
procedure is said to cause a loss of statistigaifstiance of the other covariates.
If these covariates are, in fact, important explaryafactors for the outcome
variable (which is the observed case), the resighttbe a bias of the estimated



126

counterfactual in the post-treatment period (Kawlle 2016). On the other hand,
using a full set of the pre-treatment outcome valgBould result in the best
possible matching before the policy implementatidherefore, we used both
options to compare inferences. Figures 3 and 4pteke obtained results.

Figure 3
SCM Results with EU Accession as the Treatment anBre-treatment Covariates,
Based on Hausmann, Hwang and Rodrik (2007)
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Source Authors’ calculation.
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Figure 4
SCM Results with EU Accession as the Treatment anfdre-treatment Values
of Outcome Variable Used as a Covariate
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Source Authors’ calculation.

The general results for both approaches are w#nfThe trend of the ECI
had a turn in 2002, and both estimations prediat fynthetic Slovakia would
maintain a downwards trend until the 2010’s, whenftll would stop. However,
actual Slovakia underwent a rebound just after sstog the EU and its ECI
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strongly increased, reaching the level of almdst(dyclical component excluded)
at its maximum in 2012. It proves that joining & facilitated Slovakia’s eco-
nomic development and the transition of its exgwdfile to a group of more
complex goods. The effect was strong enough toecaushange in the existing
trend. What is more, the induced growth of the B@$ not even stopped by the
outbreak of the global financial crisis, though observe a slowdown start-
ing in 2009.

What may capture one’s attention is the seleatforountries that formed the
synthetic values of ECI for Slovakia. Those werenegnies with rather different
characteristics than the treated country. However,things should be stressed.
Firstly, it is the ability of the set of countrigsjointly (as a combination) resemble
a treated unit, not the individual similarity beemeany of them and the treated
unit, that matters in the SCM algorithm. For examplthough Mexico seems to
be in many ways different from Slovakia, that counibgether with other econ-
omies formed a synthetic control group with a gdbdvith the treated unit.
Secondly, the method applied in our study is basethe assumption that there
is no impact of a treatment on a control group.tThavhy countries whose ECI
values were directly or indirectly affected by Blevak accession to the EU had
to be eliminated from the donor pool. It is readsedhat such a situation could
characterize especially other Central and Eastarogean countries. In order to
eliminate such a bias, we used only non-EU OECD bsgmas a donor pool.

As predicted, estimation with full pre-treatmer@lEvalues probably leads to
a minor bias, since, even though the results arg el@se to the Hausmann,
Hwang and Rodrik (2007) variant, the decline of giiethetic ECI is deeper and
slightly longer. Moreover, the downturn was follaay stabilization of the ECI
at relatively low levels in the 2010’s, while inetlestimation based on Haus-
mann, Hwang and Rodrik (2007) the rebound bringseaof the synthetic ECI
value to almost 1.2. Furthermore, the SCM proceduite a full set of pre-
treatment ECI values as covariates resulted inlemadediction errors and gen-
erally a better fit in the pre-treatment sub-period

The basic estimation, presented in Figure 3, Wss eharacterised by low
RMSPE, however, not all of the covariates were vagifesented. It is especially
worth noting that synthetic Slovakia was more higgypulated and had signif-
icantly higher GDP per capita. These misfits wergbpbly caused by the fact
that Slovakia is a rather small country and, irt,fear most donor pools consist-
ing of countries with available data on economimptexity, it would be an
outlier in that aspect.

SCM allows us to observe that EU accession endiladhkia to stimulate its
export complexity. Unfortunately, the proceduresloet explain the mechanism
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behind such a development. It could only be redslgrepeculated that the ECI

might have grown thanks to EU funds being useihemte numerous enterprises,
with emphasis on innovative solutions which areesdéed with more complex

goods. Another reason could be increased acceisetonarkets of Western

Europe, which meant more sophisticated demand amatey interest in more

advanced, more complex goods.

4.2. Robustness

In order to check the robustness of the obtaiesdlts we used the placebo
test described by Abadie, Diamond and Hainmuel&10). That method ap-
plies SCM to every unit that belongs to the dormoslpSuch a procedure resem-
bles a permutation test. The treated unit (Sloyakiast be excluded from the
donor pool and the remaining units form a new dqgyasl that is used in such
a way that each unit is seen as if the interveriiath occurred. The null hypo-
thesis, that the intervention had no effect, isfieer by examining the differ-
ences between the outcome and the synthetic valoesur study, the null
hypothesis indicates that accession to the EU bathpact on the complexity of
exports in Slovakia. If the gaps between the eséth&reatment effects and the
placebo effects were small, that hypothesis woelgtoved right.

Figure 5
Placebo Test Results for the EU Accession Effecta 8lovak ECI

Unit
Slovakia
New Zealand
«- USA

~ Canada

Gaps for ECI_trend

Switzerland

year

Source Authors’ calculation.
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The results of the placebo test are presentedguré-5. The bold red line
shows the ECI (HP-filtered) gaps for Slovakia, whihe other lines reflect the
gaps for the placebo units. The MSCMT package ilé&cribed in detail by
Becker and KloRner (2017), was used to conducpthaecbo test. We included
only those placebo units that had a relatively gfibth years 1995 — 2003 by
excluding those control units that had a pre-treatmMRMSPE more than 10
times the Slovak pre-treatment RMSPE.

As Figure 5 illustrates, the gaps for Slovakisodt@ut significantly — they
were different from the gaps for the placebo uriitse only other placebo unit
with positive gaps was Switzerland, but those gagre much smaller. The gaps
for other placebo units were rather negative (yesgor Canada were close to
zero for the majority of the post-2004 timeframet lat the end of the post-
-treatment period they became negative). The esiiithe placebo test indicate
that the positive impact of Slovakia’s EU accessiarits ECI was robuét.

5. The Euro Effect

Monetary integration and the formation of a cucsearea may be seen as
a more advanced form of economic integration wigimicant trade consequen-
ces. The lack of conversion costs should trangiabehigher price transparency,
while the lack of exchange rate risk should leadhitgher price predictability.
The ultimate result should be an increase in ttate/een integrating countries.
Many studies confirm that the formation of the Eamoe has led to an expansion
of trade between the member countries (Micco, Cedadind Stein, 2003; De
Nardis and Vicarelli, 2003; Santos Silva and Terogg006; Berger and Nitsch,
2008; Glick and Rose, 2016), although the so-cadleh trade effect is seen to
be not as big as had been expeéted.

5 1n the literature there is also another placelsbgaggested — the so called placebo in time. It
is used to determine whether the divergence betveetual and counterfactual values indeed
began in the specified treatment year and it iplimequires manipulating with the starting point
of the treatment period. We checked whether settiegyear of treatment for 2003 or 2002 may
change the results. In both cases the positivediigfehe treatment for Slovakia is seen only after
2004, so after the EU accession. That confirmsbaiseline results. It should be also highlighted
that if any anticipation effect existed, it woulé happening mostly though investment decisions
(since investors prepare for the EU membership)wéder, according to the World Bank, the
share of FDI net inflows in Slovakia’s GDP was thighest in 2002 and then it dropped signifi-
cantly in 2003. All those findings prove that thesults we obtained were driven by the shock that
happened in 2004, hence we are convinced thattiteiEEU accession, and no other event, that
changed Slovak export complexity.

" Rose (2000) estimated that currency areas (thameettisted before the formation of the
Eurozone) increase trade between member countrig®@, an order of magnitude much higher
than it later turned out after the introductiorttod euro.



131

Figure 6
SCM Results with the Euro Adoption as the Treatmenaind Pre-treatment Covariates,

Based on Hausmann, Hwang and Rodrik (2007)
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Source Authors’ calculation.

Figure 7
SCM Results with the Euro Adoption as the Treatmentind Pre-treatment Values

of the Outcome Variable Used as a Covariate

ECI_trend
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treated unit

Source Authors’ calculation.

Intuitively, the adoption of the euro should affeot only aggregate trade,
but also export complexity. That is because sucpraress strengthens the
mechanism through which trade liberalization (onaadly speaking, economic
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integration) affects the sophistication of good®xports. However, the empiri-
cal analysis for Slovakia is problematic. Slovagrdered the Eurozone in 2009,
but after more than 3 years of engagement in threfdgan Rate Mechanism Il
(ERM II). That is why strong anticipation effect@ynbe observed and the appli-
cation of SCM would lead to doubtful results. Figgit6 and 7 are illustrative of
that problem. It should also be added that it i%lha achieve a good fit for the
pre-euro period in Slovakia, even when all prettremt outcome variables are
used as covariates.

Zudel and Melioris (2016) suggest that Slovakiagd the ERM Il unexpect-
edly in November, 2005, since the next trading wag characterized by strong
appreciation of the domestic currency. That is why reasonable to change the
year of treatment (adopting the euro) from 2002Q65 or, better, 2006. How-
ever, since Slovakia joined the EU in 2004, it wbualean that two important
processes (EU entry and euro adoption) stronglylayeand it would be hard to
disentangle the impact that each of them has oaregpmplexity.

At the same time, we think of the adoption of ¢weo as of a factor that at
least did not help Slovakia boost its export saptason (or it even diminished
it). The gaps between outcome and synthetic valoe®ased after Slovakia
became an EU member and before the eliminatioheohational currency. After
adopting the euro, those gaps stabilised. It mayllee to the composition of
Slovakian exports and peculiar circumstances (tbbagd financial crisis). Slo-
vakia is strongly dependent on exports of vehieled car equipment — those
goods are seen as postponable, since after anénslbotk customers may cease
to buy them, postponing purchases. Slovakia entéredEurozone in times of
significant financial turbulence, and its heavy elegence on the automotive
industry, without the possibility to depreciate therency, meant that this rela-
tively sophisticated sector shrank.

Summary and Conclusion

The aim of the article was to assess the effdcBlavakia’s accession to the
EU on the complexity of its exports. The researtlzed SCM, which enabled
us to build a counterfactual scenario in which Slea had not joined the EU.
As the results indicate, Slovak export complexig bheen much higher since the
accession, when one compares it with the countedbsynthetic values. We also
found that the adoption of the euro might have baihe influence on export
sophistication in Slovakia. However, due to the that both EU accession and
entry into the Eurozone significantly overlap, wegeithe reader to remain care-
ful when drawing conclusions.
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We also want to highlight that our results shovydhe magnitude of the
effect of EU membership on export complexity withpointing to any mecha-
nism generating it. The question whether economiegration led to higher
export complexity in Slovakia through specializati@a change in FDI patterns,
technological upgrading, or any other channeltilsapen and may be both an
interesting and important area of future research.
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