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Vertical intra-industry trade
between EU and Accession Countries

Abstract

The paper analyses vertical intra-industry trade between EU eogsgion countries,
and concentrates on two country-specific determinants: Differenqeesrsonal income
distribution and in technology. Both determinants have a strong link to ngtioliaes
and to cross-border investment flows. In contrast to most other stund@sie distribu-
tion is not seen as time-invariant variable, but as changing over What is new is
also that differences in technology are tested in comparison esthadvantages from
capital/labour ratios. The study applies panel estimation technigtre$&ws. Results
show country-pair fixed effects to be of high relevance for explginertical intra-
industry trade. In addition, bilateral differences in personal incostghiition and their
changes are positive related to vertical intra-industry tradieisrspecial regional inte-
gration framework; hence, distributional effects of policies ma#tiso, technology dif-
ferences turn out to be positively correlated with vertical imdastry trade. However,
the cost variable (here: relative GDP per capita) shows noplgare, particularly not
in combination with the technology variable.

JEL: F14, F15

Keywords: Intra-industry trade, transition countries.
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Vertikaler intra-industrieller Handel
zwischen der EU und den Beitrittslandern

Zusammenfassung

Diese Studie konzentriert sich auf zwei landerspezifische rBestngsgrof3en des ver-
tikalen intra-industriellen Handels, die auch fur den Handel zwischekldeaind den
Beitrittslandern von Relevanz sein kdnnten: Unterschiede in der peesoliikom-
mensverteilung und in der verwendeten Technologie. Beide Determinansamwee
Verbindung zu nationalen Politiken und zu grenziberschreitenden Investitionen auf
Anders als in den meisten Studien wird die Einkommensverteilung técheiinvari-
ante Konstante, sondern als sich tUber die Zeit hinweg &ndernde Vaesbleen. Neu
ist ebenfalls, dal3 Unterschiede in den angewendeten Produktionstechnatodien i
gleich mit Kostenvorteilen getestet werden, die ihrerseitsli@uFaktorausstattung (Ka-
pital-Arbeit) zurickgehen. Die Studie verwendet Panel-Techniken bS8t (hre Ergeb-
nisse zeigen, dass landerpaarspezifische feste Effekte von hdénarizeflr die Erkla-
rung vertikaler Strukturen im intra-industriellen Handel sind. Gleilthkind bilaterale
Differenzen in der Einkommensverteilung und ihre Veranderungen positiventika-
lem intra-industriellen Handel im vorliegenden regionalen Integratahmen korreliert
sind. Das heil3t, die Verteilungseffekte der Politik spielen ebenéalle Rolle. Etwas
Ahnliches gilt fur die BestimmungsgréRe ,Technologie®. Im Gegendaru zeigt die
Kostenvariable keine klaren Ergebnisse, vor allem dann nicht, wermlks@ibination
mit der Technologievariable getestet wird.

Schlagworte:
internationaler Handel, intra-industrielle Handel, vertikaler imdastrieller Handel,
Européaische Union, Einkommensverteilung, Technologie, Panel-Analysen
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Vertical intra-industry trade
between EU and Accession Countries

1 Introduction

There is a broad and still expanding library on vertical intra-imgtistde around mod-
els, measurement problems and application to countries. This paper leltmgsatter
strand of literature. What it is concerned with is to ask why prodiffetrentiation in
trade of EU with 10 accession countries (ACs) is dominantly betwegh and low
quality varieties of the same goods (‘vertical’). Although thiglgtdoes not explicitly
discuss policy issues, its results may implicitly add to palittonsiderations. For ex-
ample, intra-industry trade is commonly related to the ‘smooth laimauket adjust-
ment hypothesis’, which states that workers of a given industryeawsigr find a job in
another company of the same industry when international competitiathia and not
between industries. However, vertical intra-industry trade chakethge hypothesis, for
technologies in producing similar goods are different, and skillsmoaguffice to find
a job in another firm producing a similar good with different technoldggecond ex-
ample is personal income distribution. In intra-industry trade mocelgquality in per-
sonal income distribution is disregarded, but in vertical trade madetsne distribu-
tion plays a leading role as explanatory argument, and policy tsittistributional ef-
fects comes into the play.

The trade relations between the two groups of countries — the ACs being formigstsocia
countries — are characterised by a fast track of regionalratiimgy and short distances
(compared to other empirical studies). However, they drew rehatlitde attention
among trade economists (Gabrisch and Segnana 2002 and 2003 on European transition
countries, and Zhang et al. 2005, for China are the exceptions). Industificsae-
proaches (Djankov and Hoekman 1996, Thorn and McDowell 1998, Aturupane et al.
1999) seem to dominate among the few studies on transition countriesvédpiwdus-
try-specific approaches root rather in the industrial economicsijsttzatet of theories
explaining product differentiation behaviour of firms (for example, Sthakel Sutton,
1987), and not in trade economics. The present paper is from the perspéttade
economics, in which country-specific determinants matter. Here sétg of variables

are of specific interest: The first one captures differentéscome distribution. Con-
trary to other empirical research, the paper does not treat indisinbution as a time-
invariant variable. Rather the change of differences between caustdensidered, not

at least, since ACs experienced major changes in income distnitbotvards more ine-
quality (and back) during their transition from a socialist to &ketaeconomy. The sec-

ond set of variables includes relative factor endowment and/or difiesein technol-
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ogy. Factor endowment and/or technology differences between EU and dathée
visible after opening the economy and imposing free trade agreeméiitsteral trade.
Different to other research we try clearly to distinguish kbetwcost and quality deter-
minants, and aim to solve the long-lasting problem whether GDP p#a stands for
technology or factor endowment differences.

The remainder of the study includes four sections: Section 2 desthiég®sition of
income distribution and technology and capital/labour ratios in the tla@orgmpirics
of intra-industry trade, and discusses the results of empirigdiest In section 3, it fol-
lows a presentation of the dependent and independent variables foriessmath the
relevant stylized facts. Section 4 presents the empiricalopdinie study including the
strategy for and the results of estimations. Section 5 providesusard and some pol-
icy-oriented hypotheses for further research.

6 IWH-Diskussionspapiere 12/2006



IWH

2 Income distribution, cost and technology advantags
in the theory and empirics of intra-industry trade

Income distribution within each country and differences in technology dmatbér in
first-generation models of intra-industry trade (see above §iniean 1987, and Hum-
mels’ and Levinson’s empirical study from 1995). The intra-industryeshiar bilateral
trade increase with rising similarity of countries in sind declines with rising differ-
ences in capital/labour ratios. The latter explain the inter-indtrside component in
total trade. The models assume households in two countries to conswaeetits of
the differentiated good of the same quality. In empirical rebed®®P differences
proxy the similarity in size. Similarity in size stands &milar consumer tastes and
serves as argument for horizontal trade patterns. The GDP pir @pivorker) stands
for different capital/labour ratios. A capital abundant country is thbtm pay higher
wages than a labour abundant country. While empirical estimationsneedfthe posi-
tive impact of size similarity on intra-industry trade sharsnmels and Levinsohn re-
vealed a negative sign of the relative GDP per capita in pooled @ib&tsns only (as
predicted). When panel estimations with fixed effects were usedder to ‘clear’ the
error term from truly idiosyncratic errors, the sign turned pasitAuthors explained
this change with country-pair specific effects like distance land to labour ratios,
which are beyond the theory on intra-industry trade. Durkin and Kryg@#0] chal-
lenged this conclusion, pointing at the possibility that intra-industidetis not over-
whelmingly horizontal but vertical and thus, the GDP per capitahlarizan obtain a
positive sign in line with a theory that explains vertical intra-industry trade.

In contrast to first-generation models, vertical intra-induseigermodels necessarily as-
sume that each household consumes only one variety of the good, which is differentiated
according to quality. Therefore, income distribution within a countrytarsaawith re-

spect to the combination of varieties consumed by a nation. With dgfiegences in
income distribution, the models predict a rising share of the viarica-industry share.
Empirical research usually confirmed this relationship, so thabime approaches the
variable is simply disregarded (Diaz Mora, 2002). Rather, empnasalarch focuses on
production side structures, since the household side is not sufficieqil&ine which of

the varieties is produced in each of the trading countries. Borrowangthe traditional

trade theory, vertical intra-industry trade models split into neckstier-Ohlin and
neo-Ricardian approaches. In empirical neo-HO models, the GDP p&x stapids for
capital/labour ratio but, in contrast to first-generation theory, giy®sorrelation to in-
tra-industry trade is predicted. However, when total trade includasalentra-industry

trade and inter-industry trade, factor proportions cannot explain both.yFaha
Kierzkovski (1987) solved the problem at the theoretical level. In theutel, inter-
industry trade occurs by the exchange of the homogeneous againstfehentisted

good. The homogeneous good is produced with one single input factor and a techno-
logical advantage of one of the trading countries in its labour inputidand he differ-
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entiated good is produced according to capital/labour ratios. Consequecttiyplogy

iIs negatively and capital/labour ratios are positively corrélatigh vertical trade, and
vice versa with inter-industry trade. Most recent empirical etutly to test the rele-
vance of a HO framework with factor endowment differences amongrasi(dee, for
example, Diaz Mora, 2002, Montaner and Orts Rios, 2002) and find evidenbésfor t
approach.

A plausibility problem with the neo-HO approach is that the relginee of each vari-
ety of the differentiated good is driven by relative costs. Hencdifygddferences re-
flect cost differences, an assumption, which hardly seems to Haweright feel’
(Krugman 1986, p. 37). Simply said, if one wants to have both verticalimiugtry
trade and HO, one might be forced to make appropriate but implaussle@ttons.
The neo-Ricardian model of vertical intra-industry trade, which Fenth Helpman
(1987) developed, might be a good candidate to solve this gap. With oneirigctor
(labour) only, differences in technology explain one country’s advantageducing a
higher quality of the differentiated good. With monopolistic competitionljtggiffer-
ences are reflected in price and wage differences. In this mioeled,is no room for fac-
tor endowment differences. An improvement in technology in the home caomtry
proves the advantage of this country in producing the high quality vandtyaises the
price of that variety, and the wage rate in producing it. A changjeeirelative price of
the differentiated good sets incentives for the reallocation of plioduchore labour
will be used for the-high quality variety in the home country andol@rduality variety
in the foreign country. The Flam-Helpman model creates the room for a ‘prapataidly
cycle in trade relations, which the Falvey-Kierzkowski model doesff@t This cycle
opens the option that firms in the technologically advanced country sntateeon the
high-quality varieties after the technological innovation occurred, hifidpsoduction
of the varieties with outdated technology to the backward country. To gitferently:
upgrading in terms of technology is possible, but not catching-up, and itfs shed
new light on the foreign direct investment story. This perspedinet contained in the
Falvey-Kierzkowski model, for technology matters in producing the homogeneous good.
Durkin and Krygier (2000) tested the Flam-Helpman model for US twétte other
OECD countries, however treating the GDP per capita varialdemsssion for tech-
nology differences. They found the expected positive correlations bethwedsDP per
capita and vertical intra-industry trade. But it remains uncigweat their test really re-
vealed: the positive correlation between the GDP per capita ancal/antra-industry
shares might stand for a HO interpretation, but also for a Rezafdimework. It seems
necessary to insert an independent technology variable into econospetifications
in order to control explicitly for the character of cost and technology advantages.

8 IWH-Diskussionspapiere 12/2006
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3 Variables and stylized facts

3.1 Dependent variables

Intra-industry trade shares in total trade are calculated appiye Grubel-Lloyd index
on 778 industries (4-digit level) of chapters 3 throughout 8 (manufacturing ires)isifi
the Combined Nomenclature from Eurostat (for more details and prokkegnannex
). We disentangle the both components, vertical and horizontal intra+iyndwaste, by
following the usual calculation (Abd-el-Rahman 1984) and use unit valuesports
and imports. Following the literature, we split vertical intra-ingushdices into high-
guality and low-quality components. From the theoretical perspectivie sude-
composition is not necessary, for vertical and high-quality verited-industry trade
models include the same set of (factor endowment) variables. We only report results

We calculated country-pair indices for a matrix with m = 14 d@untries (excluding
Luxembourg), and n = 10 Accession countries, and received 140 observatiorarper y
Since data on income distribution is the limiting factor in compagraiesearch and al-
lows for only three years observations in this study, we calcullagetfade variable for

the years 19938,2000 and 2004. We start with 1993, when East European countries
were still in an early stage of systemic transition. In tld@ar, European agreements
started to gradually impose a free trade zone between the Etdaasdion countries,
which should end with their accession to the Union and the customs union.yln Ma
2004, 8 of the 10 countries became members of the EU in with BulgaliR@mania
being the exceptions.

Figure 1 illustrate the descriptive statistics for (140x3 = 14Qptry-pair indices of to-
tal intra-industry trade. With trade liberalised step by stepesi 993, the mean bilateral
intra-industry share in total trade between EU and ACs roserfrera 13% on average
to 21% in 2004. Nevertheless, yet trade between both regions is overndiglmter-
industry. The high standard deviations report strong differences. Forpkxaintra-
industry trade shares were between 67% (Germany-Czech Republityafor (Portu-
gal-Latvia) in 2004. But intra-industry trade is vertically domidaEigure 2). The
mean values are fairly above 80% of intra-industry trade, although dbegased
somewhat between 1993 and 2004.

1 Data for Austria, Finland and Sweden are for 1995.
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Figure 1:
GL-indices of total and vertical intra-industry trade in EU trfldess with Accession
countries, 1993, 2000, 2004
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Source: Eurostat Online database (2005a); autbaltsilations

Figure 2:
Shares of vertical intra - industry EU trade flows in intra-ingugrade (IIT) 1993,
2000, 2004

in % of IIT
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Source: Eurostat Online database (2005a); authaltsilation

Figure 3 presents the EU’s high-quality position in vertical traidle ACs. In general,
we observe an erosion of the quality position of the EU. Nevertheless, aountry-
pairs include a quality advantage of the EU country. The lowestyjadlantage for a
EU country was (in 2004) in Finnish-Czech trade flows.
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Figure 3:
Shares of EU high-quality position in total vertical intra-industage with ACs 1993,
2000, 2004 in %
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Source: Eurostat Online database (2005a); authaktsilations.
3.2 Explanatory variables

(a) Personal income distribution

Inequality in income distribution is treated as a time-invariaontry-pair specific ef-
fect in most research (Durkin and Krygier, 2000, Montaner and Orts EI0g, but not
Zhang et al, 2005). The argument is that income distribution tends &nrstable over
time. In a larger time horizon, this treatment is not plausibleaat for European transi-
tion countries, where inequality increased quickly in the firstestagtheir transition
(Milanovic 1998, Aghion and Commander 1999). This study uses personal income dis-
tribution, for it captures not only changes in the relation of markefess and market
profits, but also redistribution from, tax policy and changes in thalssystem. Data is
from UNU/WIDER on World Income Inequality Database (WIID2a 2005)), e,
data do not fit precisely with the years used for trade indides cduntry-pair observa-
tions of (changes of) differences in income inequality are caézlilaccording to the
overlap concept, which Flam and Helpman (1987) directly derived from th&bey
concept assumes a dividing income class in each national econondgtédded infor-
mation see Annex Il). Figure 4 presents the descriptive statisticountry-pair specific
differences in income distribution for three years of observatione €i987. The high-
est value for the third observation (“2004”) was the difference in iecoeuality be-
tween Denmark and Poland, the lowest value between France and Huralaeg May
fall into the range between 0 and 100. A value of 0 means no incombeuistrj the
higher the value, the more relative inequality has a positive ingractertical intra-
industry trade. The first impression from Figure 4 is a declidiffgrence in country-
pair income distribution between EU and Accession countries. This ajjestexline
seems to reflect the reaction of policy to the increasing poxaigs among population
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in transition countries. It seems to be in line with declining e@rtshares in bilateral
trade.

Figure 4:
Relative personal income distribution differences: country-pairs, overlap concept
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Sources: author’s calculations; UNU/WIDER (2005)l([®2a).

(b) Technology and factor endowment

When transition started, AC lagged behind in terms of technology. Bieseimport of
capital and capital goods contributed to a remarkable upgrading of tegindihis
study uses data on the number of firms applying leading technology dinch®fwvith
low technology for each country (Eurostat Online Database 2006). Waeddoir this
indicator in order to obtain a picture, which is independent from any ealaelations
like cost variableg.Again, we have no precise fit of years with the other variahles;
can calculate ratios for three years, which we assign to 1993, 200@0@hdwWe calcu-
lated the ratios of leading to low technology firms for each cowartdytook the abso-
lute difference between two countries. The indicator can take vaétegen 0 and 1.
The higher the value is, the larger is the technology differemgeres provides the de-
scriptive statistics for country-pair ratios. In the third yeobservation (“2004”), the
largest bilateral difference was between Germany-Romaniathentbwest difference
between Denmark-Poland. Mean values suggest a fall in technologreddés, and the
standard deviation reports some convergence among country-pairs.

2 An often used proxy for technology is based orCR&penditures (Coe and Helpman 1995, Monta-
ner and Orts Rios, 2002), presented, for examplén&yOECD (Basic Science and Technology Sta-
tistics). However, to obtain the R&D capital stoekgcalculation procedures with some critical as-
sumptions (about depreciation ratios, for examigle@quired.
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Figure 5:
Country-pair technology ratios: number of leading to low technology firms
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Source: Eurostat Online database, (2006); autical@ulations.

The relative GDP per capitaay serve either as proxy for technology differences (Ri-
cardian model) with a negative sign or for relative factor endowii O model) with a
positive sign if combined with the independent technology variable. Bdtaro (Ecu)

are taken from Eurostat Online; Figure 6 illustrates rel&ié per capita in exchange
rates, measured as the mean value of 140 bilateral differencemeHmedifference in
GDP per capita between EU and ACs increased between 1993 and 2004rkpleex
the highest bilateral difference was Ireland-Bulgaria with 24.10@ B 2004, after
8.700 Euro in 1993 and 20.100 in 2000. The stylized facts suggest expecting athigh (a
even increasing) share of vertical trade pattern.

Figure 6:
Country-pair GDP per capita differences in Ecu/Euro (exchange rates)
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Sources: Eurostat Online Database (2005b); autbaltslations.
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4. Empirical strategy and estimation results

4.1 Empirical strategy

We test a vertical intra-industry trade model directly and eéatly, and apply OLS and
GLS specifications with pooled and panel data sets. Equation (1) présentertical
model in the basic pooled version:

VIIT jt = Bo+ BiIREL-GDPG + B2REL-TECH + BsREL-INDIS;; +
BaMINSIZE; + BsMAXSIZE + BsDISTANCE + B7 CUDUMjct + W j (1)

where VIITj; is the vertical intra-industry index in trade of the reporting dduntryj
with its partner countrk at timet. Since indices are betwe¢,1], we use logistic
transformations for VIIT, while explanatory variables are in titgaic expressions.
Indirect tests serve to check the behaviour of coefficients, whdrmatatéhorizontal in-
tra-industry trade (TIIT and HIIT) replace for VIIT in equation {1)s the error term.

The next explanatory variable measures the difference in the gebPapita between
both countries (GDPGE— GDPG).3 In first generation models of intra-industry trade,
the variable explains (with a negative sign) the inter-indusaget component of total
trade. In a world of vertical dominated trade, this variable can hgasitive sign (ex-
plaining technology differences) or a negative sign (explainingeréifices in capi-
tal/labour ratios). Hence, a meaningful interpretation is possibjeirotihe context with
the sign the technology variable REL-TECH obtains in regressiompmsaive sign of
the latter and a negative sign or insignificance of REL-GD&& hint for technology
differences, which determine vertical trade. On the other side,i@vpasgn of REL-
GDP in combination with a negative sign (or insignificance) oftésénology variable
seems to confirm the neo-Heckscher-Ohlin perspective, where fapiat ratios rule
quality differences.

REL-INDIS stands for differences in income distribution, and theficggit should be
positive in explaining vertical intra-industry trade, and negativiesagnificant in TIT
(and HIIT) specifications.

The MIN and MAX variables proxy size differences in termsatélt GDP, and they
stand for the similarity of consumer tastes and the power of.HWINSIZE

(MAXSIZE) selects the lower (larger) GDP from a pair ajuntries. The first-
generation theory of intra-industry trade predicts a positive (wegaign for MINSIZE

3 The GDP per capita of EU countries is higher tinaAC tn all bilateral cases; hence, we do notinee
to calculate absolute differences like usuallytimeo research.
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(MAXSIZE), since size stands for similarity and common consuastest Vertical in-
tra-industry trade theory does not clearly predict the signsZerariables. Durkin and
Krygier found the opposite behaviour of the variables in TIT, VIIT anid ldstima-
tions. While similarity in size explains the increase of Tiitotal trade and of HIIT in
total intra-industry trade, it might be insignificant or even neght correlated with
VIIT.

DISTANCE is a proxy for transactions costs of trade, which aszevith a larger geo-
graphical distance. It brings the model closer to gravity moddlsadé. The variable is
measured in kilometres between the capitals of both countries. Pleeted sign is
negative in all specifications, for the relevance of transactistsdn trade with differ-
entiated goods is higher compared to inter-industry trade with homogeyeods All
specifications include a liberalisation dummy, which captures tmeb@eship of an ac-
cession country in the EU customs union (CUDUM). If an AC is a member of the union,
the dummy receives the value 1 (which applies to 8 of 10 countries foma00Bul-
garia and Romania being the exceptions). In all other cases, theydieoeives the
value 0. The predicted sign is positive for all specifications. Tovsanuae, Table 1 pro-
vides an overview on signs of variables predicted thy theory:

Table 1:
Predicted signs of coefficients

REL-GDPC| MAXSIZE | MINSIZE | DISTANCE | REL-TECH|REL-INDIS| CUDUM
wr | 2850 o | oo | <o | S2E] s0 |
T <0 <0 >0 <0 <0 <0 >0
HIT <0 <0(?) >0 (?) <0 <0 <0 >0

TIT = Total IIT, VIIT = Vertical IIT, HIIT = Horizontal 1IT. HO = Heckscher-Ohlin (relative factordawment);
Ric. = Ricardian (technology differences).

Complementary to regressions with pooled data we apply panel techmijhefsxed
effects (FE) specification. The time span (1993 throughout 2004) sedmgrough to
run models. Pooled regressions produce a common constant for all courstrypai
seems to be the appropriate specifications, since bilateralagadements between EU
and AC are identical, for trade policy is a matter of the Htha@ities and not of single
member countries. However, one cannot exclude that apart from geadealules of
the EU, bilateral trade relations are ruled by other specifickjding non-economical

4 Assume GDPPGDP to be ratio illustrating similarity of the size bbth countries j and k, and the ra-
tio < 1. Then, we can write as empirical functiéh ¥ alnGDR + BInGDP,, and we expect fd8 a
negative sign. Sinckoertscher and Wolter (1980, p. 283) most empirical studies, including
that of Helpman (1987) used this empirical specification of the size-similarity variables.
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ones. For example, border trade regimes (Germany-Poland, Austriadumigly-
Slovenia) might exert a certain impact on bilateral trade coeda other country pairs
(France-Poland, Belgium-Slovenia). Further, different regimes ctiorfamovement
(capital, labour) might affect bilateral trade. Finally, in pootedressions, the error
term might include time-invariant effects beyond the distancablati FE models try to
capture cultural differences between country pairs. Indeed, the Yriesldtions be-
tween Austria and Hungary in their common history (until 1918) mighiente trade
patterns — a factor that certainly has no effect in Ireland-Hymgkations. We apply the
likelihood ratio test in order to find out the superiority of a fixéfdas model specifi-
cation over a model with pooled data. Since the error term mighirbelated with in-
dependent variables, we apply the Hausman test for the applicabitapdom effects
(RE) estimators.

Finally, with OLS we assume a constant variance in the emrar te samples with very
large differences in country pairs, like for example Germanyedilia and Austria-
Slovenia, we might meet with heteroscedasticity. Indeed, GLSfispdioins with cross-
section weights produce higher t-values compared to OLS, and we casuoteacon-
stant variances to be appropriate. Tables report GLS results.

4.2 Results

Table 2 reports the results for vertical, total, and horizontatinthastry trade ((a), (b),
and (c)) according to the three model specifications (pooled, fixedaaddm effects).
In all pooled regression (specifications 1.1, 2.1 and 3.1), the common coastesidj4
nificant. Distance is negatively correlated to the dependent vesiasl expected. The
liberalization dummy is insignificant or only weakly significant.

Vertical intra-industry trade: neither Neither REL-GDP nolLREECH explains verti-
cal intra-industry trade in pooled regressions (a.1.2). MIN- and MEZKSire signifi-
cant and have a positive sign: with lower similarity, verticati¢ increases. Because
country-pair specific effects might bias the result, we mowadd-E model (a.1.2). We
find fixed effects to be highly significafitand the F-test reveals a clear superiority of
the FE model against the pooled model. Distance as a time-invégi@ninant has to
be deleted from the list of variables. Now, at least MAXSIZEnsignificant, while
MINSIZE remains significant. REL-INDIS obtains the sign presticby theory as well
as the technology variable. Also, being a member of the EU tanfts has a signifi-
cant impact on total intra-industry trade. However, we are nottallleaw any conclu-
sion about the driving determinants for vertical intra-industry t@adéhe production
side, for also REL-GDPC has a positive sign. The explanatory poR)enifroves sig-

5 OLS results may be obtained from the author guest.

6  Results may be obtained from author on request.
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Table 2:

Results of GLS estimations (420 observations)

(a) Dependent variable: vertidatra-industry trade

Pooled Fixed effects Random effects
Sub-model a.l.l a.l.2 a.l1.3
C 0.032 -0.258
REL-GDPC -0.006 0.046%** 0.002
REL-TECH -0.000 0.006** 0.004
REL-INDIS -0.013**= 0.006*** -0.001
MINSIZE 0.054*** 0.024%** 0.044%*
MAXSIZE 0.037** 0.000 0.040%***
DISTANCE -0.106*** -0.107%*=
CUDUM -0.008 0.033*** 0.004
R? (unw.) 0.470 0.850 0.463
Likelihood Ratid 21.85%**
Hausmar? 22.13%*
(b) Dependent variable: totaltra-industry trade
Sub-model b.1.1 b.1.2 b.1.3
C 0.001 - -0.160
REL-GDPC -0.021%*=* 0.004 -0.023
REL-TECH -0.002 0.015%** 0.005
REL-INDIS -0.013**= 0.007*** -0.003
MINSIZE 0.077** 0.023* 0.061***
MAXSIZE 0.061*** 0.051** 0.067***
DISTANCE -0.146%** -0.165%*=
CUDUM 0.015 0.006*** 0.039*
R? (unw.) 0.479 0.872 0.476
Likelihood Ratid 16.47%+
Hausmar? 26.29%**
(c) Dependent variable: horizonfatra-industry trade
Sub-model c.3.1 c.3.2 c.3.3
C 0.008 - --0.021
REL-GDPC -0.009*** -0.010** -0.010**
REL-TECH -0.001** 0.003*** 0.000
REL-INDIS 0.003*** -0.001 -0.003
MINSIZE 0.011%** -0.001 0.011%**
MAXSIZE 0.011%** 0.020*** 0.012%**
DISTANCE -0.018*** -0.022%**
CUDUM 0.004* 0.014%** 0.012*
R? (unw.) 0.290 0.621 0.292
Likelihood Ratid 6.17%*
Hausmah 10.33

aF test bChi-square statistics—* 10%, ** 5%, *** 1%.
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nificantly compared to pooled regressions, which means that intra+iynthaste is not a
pure statistical phenomenon due to inappropriate calculation. With randentsef
(a.1.3) the cost and technology variables and income distribution becograficsnt.
However, the Hausman test shows that the RE model is not appropriate.

Total intra-industry trade: Pooled estimation (b.2.1) yields the ¢agbesign for

MINSIZE and REL-GDPC (explaining inter-industry trade), but MAZES has the
wrong sign. Again, the FE model (b.2.2) demonstrates superiority agamist regres-
sions. The country-pair constants are highly significant. The GDRagmta variable
turns out to be insignificant. Furthermore, REL-TECH and personal ind@tréution

differences explain total intra-industry trade. On the other sideRE model (b.2.3)
yields the predicted results, since all REL-variables becongnifisant and do not ex-
plain total intra-industry trade. To sum up the results of ourifiditect test do not re-
ject the results of the vertical model.

Horizontal intra-industry trade: In the pooled version (c.3.1) we fingites of coeffi-
cients to the REL- variables as predicted. Turning to panel esiimaathe pecking or-
der of specifications is now that the FE model (c.3.2) should not be usesltise in-
significant chi-square statistics reveals correlation of ther éerm with independent
variables. However, the explanatory power of the RE model (c.3.3hex law. REL-
GDPC is negative in all estimations. Technology differences dfetatices in income
inequality play no role in explaining horizontal intra-industry tradesummary, typical
vertical trade model variables cannot explain horizontal trade patterns.
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5 Conclusions

A first result is that vertical intra-industry trade betwedéth and new EU countries is
ruled by determinants, which do not explain total and horizontal intra-nyduate.

This finding is not new, but again confirmed by another regional framew second
result is that personal income distribution plays a role for tpaderns in the given
framework of regional trade integration. This brings us to the cdoaldisat the distri-
butional effects of the various policies matter. When we assurhédhiaontal trade
pattern base on advanced technologies and higher value added per worker, a government
might influence the shift to more horizontal pattern by consideringigtigbutional ef-
fects of its policies. In ACs, income distribution shifted towardseninequality in their
early transition period, and might have contributed to the high vest@aks in trade.

But later we observe a correction to more equality, which seemavie been a reason
for falling vertical and increasing horizontal shares. Further resstiould compare the
both regions of the enlarged Union individually in order to find out, whether income dis-
tribution schemes tend to converge or diverge, and whether this hapaat on trade
patterns.

The third finding is an ‘inconclusion’ about the driving force for productaaliza-
tion: costs or technology. Estimations tend to produce a significarivposorrelation
between technology differences as well as GDP per capitaetffes and vertical trade
in fixed effects specifications. Neither convincing support fottikeddactor endowment
nor for differences in technology in explaining vertical trade indifferentiated good
(in industry) was found. Therefore, there is no clear indication cb@upt-quality cycle
in EU-ACs relations; upgrading and catching-up in terms of techn@ogyoth still
possible scenarios. Obviously, this includes also statements on thibwtaorirof for-
eign direct investment to structural change and growth in former tansduntries. An
interesting aspect might be that the increasing impulse freingrGDP per capita dif-
ferences is much stronger then the combined decreasing impulserfsdimg technol-
ogy and inequality differences, which we observed in Figures 4 throughAati§sue
for further research might be to check, whether these ‘inconclushausions’ are due
to some noise in the vertical intra-industry determinant. It cannexdladed that at the
4-digit level of trade, the variables might be contaminated wgbaal portion of inter-
industry elements. Finally, the unexpected results for the sizables (above all,
MAXSIZE) are an issue for further research.
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Annex |: Grubel-Lloyd index

In equation (2),Tj is the intra-industry share in total trade betwaquair of countrie$
(home) and (foreign), and for a set af industries withX being the exports of the home
country andM being its imports from the foreign country in thdividual industryi:

Zn:(Xij+ML)—Zn:‘(Xij—MLJ
-1 i=1

T, =- . _
D (Xt +My)
i=1

(@)

The share of inter-industry trade in total tradelisl). Although the prescription for
calculation makes a sharp cut between inter and intra-industry Tiade necessarily
contaminated with some noise, for the data are for industries anchglet goods. And
here, disaggregating is relevant. With low-digit disaggrega@sdigit, for example),
the index includes some inter-industry trade (Celi and Smith, 1999)efohera high-
digit level is preferable for calculating the index. But with endisaggregated data, the
number of empty entries in statistical reporting increases.der ¢0 mitigate the trade-
off problen? we decided for the 4-digit level. We pay particular attention’tofRe-
gressions in order to become certain that the chosen level is noutdodistorted by
inappropriate calculation. Further, intra-industry trade models asbamaced total
trade, and imbalances might distort the correct measurement res skiowever, the
empirical literature has not confirmed the superiority of thdettaalance adjusted GL
index, and we use the unadjusted index in regres8ions.

Intra-industry trade in a specific good is horiamnwhen the prices of the exported and
imported good variety are close to each other. & sddtistics aggregate similar goods to
industries and similar industries to sectors, farol ‘prices’ exist only under very restric-
tive conditions (identical costs, for example). Uvetlues (in this study: trade value di-
vided by metric tons) are the usual proxy for idgmtg differences in price indexes, and
relative unit values (RUV) relate the unit valudseaport to those in imports. Intra-
industry trade is vertical, when the relative walues of exports and imports in the same
industry are less than 0.85 and larger than 1.R&J\» = UVX/UVM >1.15. Within this
range, trade is assumed to be horizontally difteatsd. When only the industries with an
RUV outside of the defined range are consideredgitsmn (2) produces the share of verti-
cal intra-industry trade. Those items with only @\R >1.15 vyield the high-quality posi-
tion in EU’s trade, and those with lower than Oy&3d the low-quality position.

7 For 1993, no data were available in 13 caseschwisi 1.9% of the entire 693 observations. Gaps
were filled by extrapolating mean values from thmaining two entries (2000 and 2004).

8  We disregard also the Aquino-index, which cosesten for imbalances in the individual industries.
See the critical review by Vona (1991) on calculgtintra-industry indices.
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Annex Il: personal income distribution

In Flam and Helpman (1987), the overlap income distribution argument is

_ Fi(hg ;)

D =
1-F(hy )

3)

j—k

Fik(.)are the cumulative distribution functiohs countrieg (‘EU’) andk (‘AC’) up to
the householdh with the dividing (or marginal) income leve] which is in the interval
hj'k=|,O"'hj,d'hk,d""1]' Households with an income less tharconsume the low-quality
variety of the differentiated product, and consumers with a higher sd¢bm high-
guality variety. Any change in the cumulative distribution functionsomstively corre-
lated with vertical intra-industry trade. In this study, the vaeidbl a single country-
pair is constructed according

The country-pair dividing income class is defined as

) ) GDPJ_PPS +GDRPPS
47" POP +POR

()

where GDBis the GDP at purchasing power parities, and POP the population in both
countries; we simply assume the dividing income class in thetaldtamework-k to

be around the average GDP per capita. GDP data for 1993, 2000 and 2004 &e-from
rostat Online Database (2005b). Income distribution data is in pea@sording house-

hold deciles, and taken from UNU/WIDER on World Income Inequality heste
(WIID2a, 2005)).

In most cases, income is disposable income, and in some casa®itatary income.
We identified three observations for each country in this period, howavdifferent
points of time. The latest reporting year is 2001, the earliesti@887 (for Slovenia). In
the case of t = 1, we linked data to intra-industry data of 1993, adeeof t = 2 to the
year of 2000, and in the case of t = 3 to the year of 2004).

In order to find a distribution around the dividing income class in tefragerage GDP
per capita, we assume an equal distribution of the population acroks dediich is

not very realistic, but the only practical way the data source allows). The GRBRpdar

for each household decile has been calculated accordhag*t%%. h () and POPJ

are the household shares in income and the populefi each decile. Table 3 demon-
strates the calculation modus by hand of the Austrian example for the year “2004”:
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Table 3:

Calculation example (Austria 2004) for relative income distribution
G?:)Igtssrs:er inﬁéZ?'jgéni inFlE)(Q?Yj(_:kt)enl |Fi (g -k —(00-Fy (hd,j—k)|
capita (Rj.«) of total of total

J k in Euro income | income
Austria | Bulgaria 17584 10 42 32
Czech Republic 21185 17 36 19
Estonia 25496 34 29 6
Hungary 19951 17 25 8
Latvia 23795 25 28 3
Lithuania 22765 25 26
Poland 14008 4 40 36
Romania 12735 4 24 20
Slovakia 21413 17 21 4
Slovenia 25844 34 20 14

Source: author’s calculations.
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