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Abstract

This paper assesses the relationship between EU manufacturing
imports from the southern EU and the CEEC. Final goods imports
are strongly complementary and intermediate goods imports are sub-
stitutive. An increase in the high-skilled to low-skilled labor ratio in
the EU-South or the degree of intra-EU multinationality lowers com-
petition in intermediate goods trade between the EU-South and the
CEEC.
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1 Introduction!

Previous research emphasizes the potential integration and welfare effects of
both the (political and economic) opening-up of the Central and Eastern Eu-
ropean countries (hereafter CEEC) and the enlargement of the EU by these
economies (compare Hamilton & Winters, 1992; Baldwin, 1994; Baldwin et
al., 1997; Keuschnigg & Kohler, 2001). It predominantly concentrates on a
quantification of the possible overall trade and welfare gains for the EU (and
also the CEEC). Starting point of the most studies dealing with trade and
welfare effects of EU enlargement is the traditional framework of either per-
fect competition (trade creation, trade diversion) or imperfect competition
(pure profit effects, economies of scale effects, full market integration effects).

This paper focuses on the question of whether EU imports from the
CEEC? and from the southern EU countries® (hereafter EU-South) are com-
plementary (concordia) or substitutive (discordia). In order to get deeper
insights, we additionally distinguish for the first time between final goods
and intermediate goods imports in this context. We follow Winters’ (1984)
recommendation to take an Almost Ideal Demand System’s (AIDS) per-
spective in the tradition of Deaton & Muellbauer (1980) and set up a well
specified demand system for imports of EU regions. Of course, this only

makes sense as far as final goods trade is considered. However, one arrives at

'We should like to thank Jeff Bergstrand, Wilhelm Kohler and Michael Pfaffermayr for
their helpful comments and Irene Langer for excellent assistance in the organization of the

database.
2Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania,

Slovakia and Slovenia.
3Greece, Portugal and Spain.



the same functional form when modelling intermediate goods import demand
by a translog production function framework, which allows for non-constant
returns to scale. We concentrate on manufacturing goods imports at the
NACE 3-digit industry level and come up with a typology of the substi-
tutive/complementary industries for intermediate goods imports. The next
section briefly introduces the applied methodology. Section 3 presents the

empirical findings, and section 4 concludes.

2 The AIDS Approach

The allocation of budget shares across different commodities is commonly an-
alyzed following the AIDS framework put forward by Deaton & Muellbauer
(1980). It has gained scope due to the increasing use of models for policy sim-
ulation and forecasting. We follow Cooper & McLaren (1992) and assume a
PIGLOG class of preferences, from which a modified AIDS system (MAIDS)
can be derived being able to overcome the well-known regularity-problem (i.e.
”that under large changes in real incomes, budget shares can stray outside
the [0,1] interval”, Rimmer & Powell, 1996). The PIGLOG-specification of

the expenditure function in AIDS reads

log C(u,p) = (1 — u)loga(p) + ulogb(p), (1)

where a(p) and b(p) are positive and homogeneous of degree one functions of
(a vector of) prices p and u is a given level of utility. This general expenditure
function is transformed into the AIDS model by specifying a(p) as a Translog
function and logb(p) as a Cobb-Douglas function (Deaton & Muellbauer,



1980):

| *
loga(p) = ao+ Y jarlogps +5 > D vi;logpeloga(p) (2)
k ko

logb(p) = log a(p) + B, [ [ log p}" (3)
k

To this expenditure function an indirect utility function exists, which can be

derived by rearranging (2):

U(C,p) = 08l/a) (4)

- log(b/a)’

The budget shares of the single commodities are then obtained via Shep-

hard “s Lemma and Roy’s Identity:

wi = a; + Y7, logp; + B;log(C/P), (5)

where w; denotes the budget share of good i, p; is the price of good 7, C'is
total expenditure on all goods within the system, ~,; = %(*ﬁj +75;) and P is

a price index for the whole group of expenditure shares with
1
log P =g+ arlogpe+ 5D Y logpilogp;. (6)
k ko J

Instead of this explicit formulation of the price index P stemming from the
Translog part of AIDS, in empirical applications one usually applies the Stone
price index as an approximation (log P* = > w; log p;).

The restrictions of AIDS include additivity

Z%‘ZL Z%;j:O» Zﬁizoa (7)
i=1 i=1 i=1



homogeneity

n

Z’Yij =0, (8)

j=1

and symmetry

Yij = Vji: (9)

According to the general specification of the AIDS model as stated above,
we estimate a system of equations of final goods import shares by the EU
countries (EU15 excluding Greece, Portugal and Spain; Belgium and Luxem-
bourg are treated as a single economy) from EU-South, the 10 CEEC and the
rest of the world (RoW) as three separate conglomerates of countries. This
implicitly assumes that consumers allocate their budget in two nested stages.
In a first stage, they decide how much domestic and foreign (imported) com-
modities are consumed, and in a second one they chose between different
sources of foreign commodities. We concentrate on the second stage.

With respect to intermediate goods imports, we can follow the same pro-
cedure, but the translog import share equation is derived from a represen-
tative firm’s cost minimization problem in two stages. In a first stage, firms
decide to which extent inputs come from the home country (intra-national
intermediate goods inputs) and to which extent from foreign economies (in-
ternational outsourcing). In a second stage they chose between different
potential suppliers of intermediate goods. Again, we concentrate on the sec-
ond stage and allow for non-constant returns to scale. Due to homogeneity
(=22 %ij-1 = Vi), the j* equation can be skipped and the prices are re-

placed by relative prices in the n — 1 equations.



In our case, it is sufficient to estimate only two equations (EU imports
shares from EU-South and the CEEC), and pooling over the nine recipient
EU countries (EU6 core plus Austria, Finland and Sweden) allows to esti-
mate the cross-price elasticities from repeated observations. The remaining
parameters are derived from the estimated ones. We estimate the two share
equations as in (5) of each commodity via seemingly unrelated regression
(SUR) methods.?

For our analysis, it is of special interest, whether EU imports from EU-
South and the CEEC are complementary or substitutive. The required in-
formation is reflected by the sign of the cross-price elasticities of demand,

” indicates complementarity and

which are derived in the following way (”—
"+7 substitution). First, consider the general form of the (uncompensated)
price elasticities of demand ¢;; = dlogz;/0logp, for the AIDS model (see

Green & Alston, 1990):°

Olog P
€ij = =045 + (7@']‘ - @j@) Jwi, (10)

where P is approximated by the Stone price index (P?) and ¢;; is the Kronecker-
6 (6;j =1 for i =j and 6;; = 0 for ¢ # j). Therefore,

Olog P
Ologp,

0 log wy,

= w; +Zwklong (11)

dlogp;

One usually approximates this by omitting the second term in (11) (compare

Edgerton, 1997), and obtains the uncompensated cross price elasticity

4The results are available from the authors upon request.
5Since we are interested in the overall competition effect, we focus on the uncompen-

sated rather thant the compensated price elasticity.
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3 Data and Empirical Results

In the empirical analysis, we use data from UNO on imports for each of the
EU countries (altogether 11 countries, compare the previous section) from
EU-South and the CEEC as two separate country groups between 1993 and
1998. Our data are pooled and vary across importing EU countries and
time. Reliable import price variables are calculated on the basis of only
these goods, where both import values and volumes are reported at the most
disaggregated level. The trade data from SITC-5-digit are aggregated to
Nace-3-digit (revision 1) using the available correspondence sheet. Addi-
tionally, final goods trade and intermediate goods trade are distinguished at
the SITC-5-digit level following the correspondence sheet by Fontagné et al.
(1996).6

In a second step, we focus on intermediate goods trade and a typology
of the two industry classes (substitutive and complementary). We are inter-
ested in the potential influences on the cross-price elasticities in terms of four
characteristics: the gross fixed capital formation as percent of gross produc-
tion in the EU-South area (New Cronos, EUROSTAT), the unit labor costs
in the EU-South (New Cronos, EUROSTAT), the high-skilled to low-skilled
labor ratio in the EU-South (New Cronos, EUROSTAT), and the entropy in-
dex of multinational production within the EU (from Davies & Lyons, 1996,

and Sleuwaegen & Veugelers, 2001).” These characteristics represent prime

6We are indebted in Lionel Fontagné for kindly providing the correspondence sheet.
TA higher index of multinationality value indicates that (large) firms on the average

produce in more countries (and are multinationals). We use averages over 1993-1998 for the

industry characteristics except for the multinationality index. The latter is only available



candidates of important determinants of the expenditure shares which, in
turn, are essential ingredients of the cross-price elasticity, compare (12).

We regress the shares of CEEC and EU-South on each NACE-3-digit
manufacturing industry’s (overall, final and intermediate goods) imports by
the twelve remaining EU economies via SUR imposing the familiar restric-
tions (compare Winters, 1984, 1985, for a discussion) to obtain estimates
of the respective cross-price elasticities between the EU-imports from the

CEEC and the EU-South as in (12).
> Table 1 <

Table 1 presents the descriptive statistics of the estimated cross-price
elasticities of interest for each import category (overall, final and intermediate
goods).® We can summarize the exercise and come up with the following
results.

Results A: On average, EU imports from the CEEC and the EU-South
areas are substitutes. This fact is mainly driven by the dominance of inter-
mediate goods trade (strong substitution; discordia) and not so by final goods
imports (complementarity; concordia).

The latter implies that the EU-South and the CEEC generally compete
for ”outsourcing” activities (in terms of intermediate goods imports as a

broad measure) of the EU countries. In contrast, consumers in the EU view

for 1993 and 1997.
8For the sake of brevity, we do not present the full results, which are available from

the authors upon request. Of course, the EU import shares from both the CEEC and the
EU-South are relatively small. Consequently, the cross-price elasticities in some industries

are relatively high.



final goods from the EU-South and the CEEC as relatively dissimilar and
complementary. However, one should mention that the distribution of final
goods cross-price elasticities is skew. Nevertheless, the mean of the distribu-
tion is not due to a single industry ”outlier”. Noteworthy, most Nace 3-digit
industries undertake both intermediate and final goods imports. Accord-
ingly, the estimated final goods (5047 observations) and intermediate goods
(5552 observations) import cross-price elasticities do not sum up to the all
goods” category (5934 observations). As easily can be seen from this table,
the disaggregation by import category uncovers some interesting findings,
which cannot be derived from an aggregate analysis.

In a second step, we focus only on intermediate goods trade and assess
the typology of the estimated elasticities. More precisely, we run Kruskal-
Wallis tests on the above mentioned four different industry characteristics
and investigate, whether these characteristics are significantly different for

the substitutive and the complementary industries, respectively.
> Table 2 <

Table 2 reports descriptive statistics of the (unweighted) average industry
characteristics. Because of lacking data, these refer to the EU-South only.”
The average investment intensity in terms of gross production in the period
1993-1998 is about 6 percent in the average EU-South industry. One unit of
real value added requires about 38 USD expenditures on wages in EU-South

manufacturing. The average high-skilled to low-skilled labor ratio amounts

9This implicitly assumes that the observed changes in the EU-South variables also

reflect changes as compared to the average competing CEEC industry.



to about 1.8, which implies a share of high-skilled workers of roughly 63 per-
cent in active industry employment in the average EU-South manufacturing
industry. Multinationality is measured by the entropy index!? and is about
0.64 on the average. Assuming symmetric plants and large firms, the latter
implies that the average large EU enterprise is active in roughly two EU

economies.
> Table 3 <

Table 3 reports Kruskal-Wallis test statistics. Under the null, comple-
mentary and substitutive industries are equivalent with respect to the in-
dustry characteristics under consideration. Bold superscript C' (.S) indicates,
whether a higher value in the respective variable is associated with comple-
mentarity (substitution) between the EU-South and the CEEC in terms of
EU intermediate goods imports from these regions. The Kruskal-Wallis test
results can be summarized as follows.

Results B: In industries, where the intermediate goods imports from
the CEEC and the FU-South are substitutive, labor unit costs, the share of
high-skilled workers or the degree of multinationality are lower than in the
complementary ones.

There are two remarks with respect to this second bloc of results. Goods
imports from (and wages or jobs in) the EU-South are seriously affected
in the industries, where intermediate goods production dominates and the
educational attainment of the workers is low. Moreover, substitution in (in-

termediate) goods imports occurs in industries with a low degree of intra-EU

105 ;i log(m;), with 7; as the share of a firm’s EU market production in location i.
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multinationality. Unfortunately, no data are available on the activity of
EU-based multinationals in the CEEC at the required disaggregated level.
However, we know from anecdotal evidence at the individual firm and more
aggregated data level that many multinationals are active in both areas.!!
Horizontal multinational activities might be dominant in both the EU-South
and the CEEC. Moreover, given the possibility of a specialization across lo-
cations within multinational firms and in the two regions of interest, it seems
plausible that relocation of activities per se is less important than specializa-
tion on specific activities at different locations. This analysis provides first
insights into a typology of industries, but the analysis is univariate, and one
should abstain from a rigorous, causal interpretation.

Finally, we assess the underlying determinants of the estimated cross-
price elasticities along the lines of multivariate analysis. We estimate a boot-
strapped simultaneous-quantile regression in order to properly account for the
presence of outliers, which are mainly associated with industries with small
import shares and therefore are of only minor interest. The last column in
Table 3 reports the results for the median regression with 100 repetitions. To
some extent, the results confirm our earlier findings and can be summarized
as follows.

Results C: In general, the substitution (competition) between the EU-
South and the CEEC in terms of EU manufacturing intermediate goods im-
ports increases with the unit labor costs in the EU-South. In contrast, it

decreases with the share of high-skilled workers in the EU-South and the de-

E.g. Volkswagen produces Seat in Spain and Skoda in the Czech Republic. More

vertically organized multinationals are active in the textiles industries.
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gree of multinationality in the EU.

In contrast to the univariate analysis above, the multivariate analysis
assesses the marginal effects rather than the level (long-run) effects of the
associated variables on the cross-price elasticities and allows a causal inter-
pretation. The sign of the marginal change in the labor unit cost variable is
different from its ”level” counterpart. When controlling for the high-skilled to
low-skilled labor ratio and the degree of multinationality, a (slightly) higher
level of labor unit costs is associated with more competition between the
EU-South and the CEEC (at least in the short-run). In general, EU in-
termediate goods imports from (and wages/jobs in) the EU-South are in
danger through intermediate goods imports from the CEEC in such indus-
tries, where the share of high-skilled workers in the EU-South and/or the
degree of intra-EU multinationality decreases.

We can summarize our findings in the following way. Intermediate goods
imports are very important in overall manufacturing goods imports of the
core and northern enlargement EU economies from the EU-South and the
CEEC. Firms view intermediate goods from these two directions as relatively
similar. This results in a strong substitution, which is (inter alia) driven by
the growth of unit labor costs in industries in the EU-South, where interme-

diate goods production is important.

4 Conclusions

This paper analyzes the competition between Central and Eastern Europe

and the southern EU economies in terms of cross-price elasticities in EU man-

12



ufacturing industry imports. At the NACE-3-digit level, we come up with the
following findings. First, it seems natural and necessary to distinguish be-
tween final and intermediate goods imports, since the former are affected by
consumer preferences and the latter by the firms’ requirements (costs, tech-
nologies) in the production process of final goods. There is concordia discors
final goods imports are complementary and intermediate goods imports are
substitutive, on the average. In sum, substitution dominates. Second, in-
termediate goods imports are complementary, where the unit labor costs in
the EU-South, the high-skilled to low-skilled labor ratio in the EU-South
or the degree of intra-EU multinationality is high. Third, a marginal in-
crease in the EU-South’s unit labor costs increases substitution between the
EU-South and the CEEC. In contrast, an increase in the high-skilled to low-
skilled labor ratio in the EU-South or the degree of intra-EU multinationality
mitigates competition between the EU-South and the CEEC. This implicitly
suggests that multinational firms in these two regions are either horizontally
organized and the two locations are not competing for affiliates or they are
vertically organized but regions are less competing for affiliates per se than
for specific activities of the firms at the locations. Hence, the two regions
of interest seem not to compete in terms of a possible relocation of plants
within multinational firms.

In sum, the overall substitution of goods imports from the EU-South to
the CEEC is due to intermediate goods imports. An increase in the unit labor
costs in the EU-South in industries with a fairly large share of intermediate
goods production enforces the substitution of goods imports between the

EU-South and the CEEC.

13



5 References

Baldwin, Richard E. (1994), Towards an Integrated Furope (CEPR: London).

Baldwin, Richard E., Joseph F. Francois, and Richard Portes (1997), The
Costs and Benefits of Eastern Enlargement: The Impact on the EU and
Central Europe, Fconomic Policy 24, pp. 127 - 176.

Cooper, Russell J. and Keith MacLaren (1992), An Emprically Oriented
Demand System With Improved Regularity Properties, Canadian Journal of
Economics 25, pp. 652 - 667.

Davies, Stephen and Bruce Lyons, coord. (1996), Industrial Organization
in the European Union. Structure, Strategy, and the Competitive Mechanism

(Clarendon Press: Oxford).

Deaton, Angus and John Muellbauer (1980), An Almost Ideal Demand Sys-
tem, American Economic Review 70, pp. 312 - 326.

Edgerton, David L. (1997), Weak Separability and the Estimation of Elas-
ticities in Multistage Demand Systems, American Journal of Agricultural

Economics 79, pp. 62-79.

Fontagné, Lionel, Michael Freudenberg and Deniz Unal-Kesenci (1996), Sta-
tistical Analysis of EC in Intermediate Products (EUROSTAT: Paris).

14



Green, Richard and Julien M. Alston (1990), Elasticities in AIDS Models,
American Journal of Agricultural Economics T2, pp. 442-445.

Hamilton, Carl B. and Alan L. Winters (1992), Opening up International
Trade with Eastern Europe, Economic Policy 14, pp. 77-116.

Keuschnigg, Christian and Wilhelm Kohler (2001), The German Perspec-
tive on Eastern EU Enlargement, The World Economy 24, pp. 513-542.

Rimmer, Maureen T. and Alan A. Powell (1996), An Implicitly Additive
Demand System, Applied Economics 28, pp. 1613-1622.

Sleuwaegen, Leo and Reinhilde Veugelers, coord. (2001), Determinants of
Industrial Concentration, Market Integration and Efficiency in the European
Union, Study for DG Economic & Financial Affairs (European Commission,

Brussels).

Winters, Alan L. (1984), Separability and the Specification of Foreign Trade

Functions, Journal of International Economics 17, pp. 239-263.
Winters, Alan L. (1985), Separability and the Modelling of International

Economic Integration. UK Exports to Five Industrial Countries, Furopean

FEconomic Review 27, pp. 335-353.

15



01 6¢ S (KHrreyuaworduion) (> Yoy Jo 9

06 IL S6 (uonmnsqns) g< YoIyMm Jo o,

4993 LY0S 7€6S SANIONSE[D PAJBWIIS JO JOqUINN
€9¢ €e'v9 8T'1 IOIId pIepuels
610 ITo €0 UBIPIN
61'C 8L°G- 6v°0 UBIIN
Sp003 9JRIPAULIdIU]  SPOO3 [BUl] Spoo3 [V SonSIIeIS

YImos-NA puv DHID wof sroduf-ng
So1101SD] 2I1UJ-SSOL) PaIPUILISH O SOUSUDIS 2413 dLIDSI(T [ 2]gD.[



(100 ‘s19[03no A 29 UsSorMNA[S WOIY) N Y3 unpim uononpoid [euorjeunnw
jo xopur Adonug (o - "eyep NIIP-z-4OVN woy pandwn pnoS-Ng oyl Ul JUSWUIR)E [BUONEBONP
AIepunoos uey) SS9 YIM SIONIOM 0) UONE[OI Ul JUSWUIE)E [BUOHEONPS ATBPUNOIS ISEI] I8 M SIOIOM (P
- (9661 St IBaK aseq) YINOS-Ng 2Y1 Ul pappe anjea Jo jun 1ad sagep (0 - ‘ynos-ng 9y ur uononpoid ssoig’
Jo juoo1ad se uoneurtof [eydes paxiy ssoin) (q - “L661-€661 PoLad oyl 1040 soFeroae are eyep Sulk[opup (e

¥9 €ro ¥9°0 ® AjTeuoneunnu JosIew- g
69 0’1 €Ll UMOS-NF UT ONel J0qe] PI[[INS-MO] 0} PI[[IS-YSTH
69 9791 0L°LE (oUNOS-NF Ul $1500 I0qe[ JIuf)
0L 0T'C 9 (@Pnos-N4 ut A)ISuQjur JUSUNSIAU]
saLsnpur

Jo bqumyN IO 'pI§ UBIN (£ SONSLIBIORIEYD)

$21SLUODADY) L43snpuf JO So1sUDIS 2a13d149S2(T 7 2]qV.[



*041 1& JUedJIUSIS ‘(Areyuowordwos) uonmysqns s910udp (,D.) .S, 1duosiadns pjog

[

(100T ‘S19[98n2 A 29 uoFoeMno[S
woy) Ng oy urpim uoponpoid Jeuoneunnur jo xopur Adonug (3 - -eyep uSIp-z-gOVN woy pandwr pnos-nNg Oy ur
JUSUIUIE))E [BUONEINPS AIEPUNISS UBY[) SSI] JB UM SIONIOM 0} UOHE[AI Ul JUSWUIE)E [BUOHBINDPS ATEPUNOIS JSBI T8 (M SIOIOA
(9 - (9661 St 1eak aseq) ynos-Ng ay ur ndino jo yun 13d seSep (p - ‘Ynos-Ng a3 ur uononpoid ssoid Jo jusoied se uoneuLo)
Tendes paxyy ssoin (o - ‘sasaypualed ul s10110 piepuelS d[nuenb o (G Y} 0 NP dIe SHUAIVI00 PapIoday ‘uolssaidar anuenb
-snoadueynuis paddensjooq (q - ‘sesaypuared ur sanjea-4 ‘WOPAIY Jo 22133p ouo Yum (Ynos-Ng pue DFAD 2yl woly syroduur
Nd u2amiaq uonmsqns snsioa Arreyudwa[dwod) suonendod jo Ajenba oy 105 51591 Nx SI[e A\ -[EXSNIY] 21e so1sne)s pauodoy (B

5 (@r00) 5 (000°0)
(e 291707 (o 8997108 cb__m:Oﬁm:E:E JoIRW-Ng
5 (500°0) 5 (000°0)
(e, 020°0- (o S06'TVI (NOS-NF Ul O1eI 10qe] PI[[INS-MO] 0} PILYs-Y3IH
s (0000) 5 (000°0)
(o €00°0 (s CCV'SSI EWPNOS-NF Ul 8100 J0qE[ JIu[)
(1L2°0) (£L2°0)
L6T0 €800 Umos-ng ut K)ISUQIUT JUSUIISIAU]
@ UOISSOI3AI URIPIN (e SISO SITE A\ -TENSII] SONSLId)ORIRY))

(QquO) apv.a] Sspoor) aypipuLidpuf )
sarapsnpuy fo A3ojodA ] v jiuaaafji] sarasnpu] Livjudua]duio) puv 2anjipsqns a4y € ajquJ



© 2001 Osterreichisches Institut fir Wirtschaftsforschung

Medieninhaber (Verleger), Hersteller: Osterreichisches Institut fur Wirtschaftsforschung * Wien 3, Arsenal,
Obijekt 20 » A-1103 Wien, Postfach 91 ¢ Tel. (43 1) 798 26 01-0 * Fax (43 1) 798 93 86
http://www.wifo.ac.at/ ® Verlags- und Herstellungsort: Wien

Die Working Papers geben nicht notwendigerweise die Meinung des WIFO wieder
Verkaufspreis: ATS 100,— bzw. EUR 7,27



