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Abstract

Modern trade theory suggests that size matters in determining the allocation of the gains from
enlarging a trade bloc among its members. Casella (1996), as a prominent example, postulates
that small members gain relatively more. In this paper we provide a comprehensive assessment
for the case of European integration, using aggregate and sectoral trade data over the period
1960-90. The Casella hypothesis of a general small country bonus is rejected; a possible inter-
pretation is the coexistence of economic forces favoring large countries (due to group ties and
advantages in absolute factor endowments), which partly offset or even dominate the small
country bonus.

1. Introduction

How are the gains from enlarging a trade bloc shared among its Member States?
Are there forces that systematically favor small or large countries? If the distribution
of political power within the trade bloc agreement is influenced by the perceived
distribution of economic gains, this question is not without policy relevance.
Despite its potential importance, economic theory is largely silent on this issue. The
neoclassical literature on international trade in the tradition of the Heckscher—Ohlin
model, based on the assumption of constant returns to scale, leaves little room for
country size to influence trade patterns or the gains from moving from autarky to
integration.

In the last two decades, two important lines of research have emerged where increas-
ing rather than constant returns to scale are an important assumption: new economic
geography and trade theory (Helpman and Krugman, 1985; Krugman and Venables,
1990) and new growth theory (Romer, 1990; Grossman and Helpman, 1991; Aghion
and Howitt, 1998). Assuming increasing returns to scale, the size of firms (countries)
becomes an important factor and provides a framework to investigate the research
question of this paper. Two indirect conclusions can be drawn from these two lines of
theory. New geography—new trade theory models mainly predict that large countries
tend to be net exporters in scale-intensive industries. Similarly, new growth models
often predict that the absolute endowment with human capital drives innovation
(Romer, 1990), giving large countries a dynamic comparative advantage if knowledge
does not flow freely across borders. Consequently, large countries tend to be net
exporters in R&D-intensive sectors. Torstensson (1998) presents a model
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summarizing these two arguments and finds some supporting evidence for a sample of
OECD countries.

Along these lines one might conclude that large countries should gain more from
integration, because the existence of economies of scale and the relevance of absolute
factor endowment makes them more competitive so that they can exploit the removal
of tariff barriers better than small countries. It should be noted, however, that these
arguments are only indirectly related to the issue how gains from trade bloc enlarge-
ment are distributed among the old member countries. Actually, there appears to be
only one model (Casella, 1996), that deals explicitly with this question, which is more
specific than that of the gains from integration in general. The conclusion arising from
this model is quite different: Casella argues that the assumption of a large country
bonus is a mistaken view, because it ignores the original cause of the difference in the
economic performance of large and small countries: the importance of the domestic
market. Enlarging a trade bloc increases the size of the market to which all countries
have easy access; this increase will be more significant for firms located in small
countries, whose own domestic market is small. This means that the increases in com-
petitiveness are relatively larger for (firms in) small countries, so that the entry of new
members in a trade bloc will favor particularly small countries. Casella also tests this
proposition for the case of the EC enlargement by Portugal and Spain, but obtains
mixed results.

Given the theoretical ambiguity and the lack of evidence, both more theoretical and
empirical work is required on the important question, whether there are systematic
asymmetries in the gains from enlarging a trade bloc with respect to country size. In
this paper we extend the few empirical tests carried out so far along several lines and
provide a comprehensive assessment for the case of European integration. The results
suggest that size matters; the direction, however, is not unambiguous. A possible inter-
pretation is the coexistence of several economic forces, some of which tend to favor
small countries, some of which tend to favor large countries. A compelling argument
of a small country bonus is provided by Casella (1996). On the other hand, the poten-
tial relevance of absolute factor endowments (human capital), larger market power
and better group ties as stressed by Casella and Rauch (2002, 2003), e.g. due to rela-
tively more multinational enterprises, may pose an advantage for large countries.

The remainder of the paper is organized as follows. Section 2 sets up the empirical
model based on Casella (1996) and discusses several extensions of the empirical tests
conducted so far. Section 3 presents the results of the estimation. Finally, section 4 sum-
marizes the results and concludes.

2. Theoretical Background and the Empirical Model

Since the model provided by Casella (1996) is the only model that is tailored to address
our research question, it provides the natural reference point for our empirical analy-
sis. Before turning to the empirical model and suggesting some extensions, we briefly
review the theoretical model.

In the model by Casella, which builds on the Krugman-type model by Baldwin
(1993), the world consists of N countries, part of them belonging to the trade bloc.
Economies of scale allow firms with a larger domestic market to produce at lower costs.
Obstacles to trade are equal to zero at the domestic market, take a positive value within
the trade bloc, and are highest for trade with countries outside the trade bloc. Two
factors are employed in the production of K different goods: skilled labor (immobile)
and unskilled labor (mobile within the trade bloc). The presence of fixed costs implies
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that each firm specializes in the production of one variety. An equilibrium of this model
specifies all prices of the goods, the distribution of low-skilled workers among the
countries in the trade bloc, wages and profits such that all markets clear, consumers
maximize their utility, firms maximize profits, and no low-skilled workers can benefit
from migration within the trade bloc.

What happens now, if a number of countries previously outside the bloc enter the
trade agreement? The changes in equilibrium are triggered by the possibility of migra-
tion and changes in consumer prices. For a detailed discussion of the model see Casella
(1996). Nevertheless, as Casella argues, the main lessons the model teaches can be read
more broadly, the economic intuition being as follows: enlarging a trade bloc increases
the size of the market that a firm can reach with relative ease. This increase will be
more significant for firms located in small countries, whose own domestic market is
small. This means that the increases in competitiveness are relatively larger for (firms
in) small countries, so that the entry of new members in a trade bloc will favor par-
ticularly small countries. This conclusion is reached by Casella both analytically as well
as in a number of numerical simulations. This theoretical result, which we call the
“Casella effect,” lends itself directly to empirical testing by the study of the develop-
ment of relative sales (export) volumes.

An important question is how an increase in relative exports may be related to gains
from trade in terms of welfare. In the context of the model by Casella (1996), differ-
ences in the welfare of the trading bloc’s countries are due to differences in aggregate
utility of skilled workers (utility of unskilled workers is equal across countries in equi-
librium). As Casella (1996, p. 405) shows, an improvement in relative sales is—under
some technical assumptions regarding the elasticity of demand—always associated
with an improvement in the relative welfare position; thus in the context of our refer-
ence model, it is indeed gains in terms of welfare that are considered. Of course,
however, this interpretation hinges on the specific assumptions of the Casella
model and cannot be generalized in terms of traditional welfare measures such as con-
sumer and producer surplus. So if the message of the model is to be read more broadly,
the conclusions have to be qualified: instead of gains in welfare it appears to be more
appropriate to speak of relative enhancement of exports due to an improvement in
the small countries’ competitiveness over large countries, resulting from a relatively
larger increase in market size.

Our point of departure is the testing strategy pursued by Casella, which is based on
the following empirical model:

X! GDP,
In—2L =g+ B In——LL + B, In ER, , + yDS, +u,, 1
‘Jg‘t ﬂl GDPS’, ﬂz Lt '}/ Jit t ( )

where X}, (X%,) =real' exports from large country L (small country S) to the acced-
ing country j, GDP,, (GDPs,) =real GDP of large country L (small country S),
ER,,=real exchange rate of large country L, D$,=dummy (zero before country j
joined the trade bloc and 1 afterwards), ¢ is a time index, and u, is a standard error
term.

The GDP ratio captures changes in the country size. The real effective exchange rate
is included to control for variations in the competitiveness that are independent of the
enlargement of the European Community (EC). Obviously, the model by Casella pre-
dicts that the parameter of D(y) is negative, reflecting the hypothesis that small
countries of the trade bloc gain relatively more in trade with the new Member State
than larger countries.
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Casella puts forward three arguments for this specification in ratios: first, it induces
stationarity in the data; secondly, it follows directly the implications of her model;
thirdly, it implicitly controls for shocks in the new Member States that have a similar
effect on trade flows with the old members (e.g. the advent of democracy in the case
of Spain). We follow this specification in ratios to obtain comparable results. However,
it should be noted that equation (1), in ratios, is consistent with simple versions of the
gravity equation where time-invariant determinants like distance are captured by
the constant. Consequently, this specification provides a fairly general framework and
of course also nests the hypothesis of a large country bonus, which would be indicated
by a positive estimate of y.

Casella uses the empirical model (1) with annual data over the time period 1975 to
1992 to test the predictions of her model for two cases: the EC accession of Portugal
and Spain in 1986. Accordingly the dummy D€ takes values of zero for the period
1975-85, and of one for the period 1986-92. At this time the EC contained 10 Member
States, four of which are considered as large countries (DE, FR, IT, UK), the rest as
small (BE, DK, GR, IE, LUX, NL). As Casella excludes GR and LUX from the analy-
sis she is left with 16 ratios of large to small countries’ exports to Spain and Portugal,
i.e. 32 single equations to test the predictions of her model reflected in the dummy D€.
The results are mixed: in 11 cases the coefficient is significant and takes the expected
negative sign; in 14 cases it turns out insignificant; in seven cases it is significantly pos-
itive. Comparable results are obtained in a system approach for each large country
(France, Germany, Italy, United Kingdom) in which the null of nonpositive dummies
is rejected in two cases (Germany, Italy).

In this paper we extend the empirical tests of the Casella hypothesis conducted so
far along four lines: (i) we use longer time series to add testable cases (as the first EC
enlargement in 1973); (ii) we use a panel instead of a time-series approach in order to
control for time-specific effects; (iii) we control for the intra-industry trade set-up in
the Casella model; (iv) we account for the assumption of increasing returns.

(i) Given the availability of data it suggests itself to use longer time series in order
to test the Casella hypothesis for the case of the first EC enlargement in 1973 by DK,
IE, UK. Also note that at approximately the same time, from 1973 to 1977, the EC and
the EFTA countries (AT, CH, IS, NO, PT, SE) and also FI liberalized their trade rela-
tionships with the EC by concluding free-trade agreements. In the theoretical model
we refer to, joining a trade bloc means nothing more than a reduction of the joining
country’s trade costs vis-d-vis all “old” members of the trade bloc and, simultaneously,
a joint reduction of these old members’ trade costs vis-a-vis the joining country. Clearly,
tariffs had been the major source of trade costs in the EC, in particular in the time
before the Single Market was implemented in 1993.° Thus, further tests of the Casella
hypothesis can be conducted considering the development of the export flows of the
(original six) EC members to the EFTA members (of which we use only AT, PT, and
SE) as well as FI. Table 1 summarizes all testable cases that emerge from the first three
EC enlargements and the establishment of the free-trade area between the EC and
the EFTA in the 1970s. Our sample with its large differences between large and small
countries—GDP ratios (averages over the period 1960 to 1990) range from 1.8
(BLX/DK) to 36.0 (DE/IE)—offers a particularly valuable source to test for
asymmetries in the gains from trade bloc enlargement, which might not show up
empirically in trade blocs consisting of countries of similar size.

As an additional issue it has to be borne in mind that in the 1970s several countries
“joined” the EC at the same time. Casella (1996), analyzing the enlargement by only
one country, is silent on whether it is more appropriate to consider separate export
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Table 1. Overview of Testable Enlargements
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Large countries  Small countries Tariff
of EC (priorto  of EC (prior to reductions Number of
Enlargements accession) accession) (starting year)* equations
First enlargement by DE, IT, FR BLX, NL 1973-77 3x(3x2)=18
DK, IE, UK in 1973
Free-trade agreements DE, IT, FR BLX,NL 1973-77 4x(3x2)=24
of EC with EFTA
countries AT, FI,
SE, PT*
Second enlargement DE, IT, FR, UK, DK,IE 1981-85 1x(6x2)=12
by GR in 1981° BLX,NL (BLX,NL) (1x(4x2)=8)
Third enlargement by  DE, IT, FR, UK, DK, IE, GR 1986-90 1x(6x3)=18
ES (PT) in 1986" BLX,NL (BLX,NL) (I1x(4x2)=8)
Total 88

Notes: Belgium and Luxembourg are treated as one country for reasons of data availability.

*The actual enlargement by these countries took place at a later point of time (PT: 86; AT, FI, SE: 95), but
as outlined above, the free-trade arrangements of the 1970s can be treated as enlargements in the context
of the theoretical model.

"BLX and NL can be considered both as large (relative to DK and IE) and small (relative to DE, IT, FR,
and UK).

‘For the first enlargement and the free-trade agreements, a transition period of five years was assumed,
according to Breuss (1983) and El-Agraa (2001); the same timing was assumed for the accessions of Greece
and Spain.

flows to each acceding country or aggregate exports to all acceding countries. None of
these two variants can be preferred a priori; we will thus pursue both approaches and
discuss this issue further in section 3 below.

(ii) There is always a problem with the use of dummies to capture any particular
structural change. In particular, these dummies may be correlated with other
unobserved variables, causing an omitted variable bias and invalidating inference.
Including time dummies in the specification would partly solve this problem, but a
time-series analysis would run out of degrees of freedom. This recommends the spec-
ification of a panel data model of (1) with cross-section invariant, time-specific effects
included. On the other hand, cross-section-specific, time-invariant variables, common
in gravity-type equations (such as distance, common border, common language, etc.)
are captured in the cross-section-specific intercepts.

(iii) It is important to bear in mind that in Casella’s set-up, trade is intra-industry. If
trade is Heckscher—Ohlin, then the parameter of D could have any sign. In fact, it will
depend on the relative factor endowment of the large and the small members, as well
as that of the new member (and not the relative size of the member country). Coun-
tries with a larger capital-labor differential with respect to the new country would be
expected to benefit more from enlargement. Thus, at least if aggregate trade flows are
used, it is important to control for the relative capital-labor ratio (K/L) of the large
and the small countries, where a positive sign would be expected; at the sectoral level,
where a large share of trade may be considered as intra-industry, this control variable
is probably less relevant.
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(iv) For size to matter economies of scale must be present: with constant returns to scale
there is no Casella effect. Since we cannot take it for granted that there are increasing
returns at the aggregate level, we step down to the manufacturing level, where increas-
ing returns are more likely to be prevalent in the European countries (see Henriksen
etal.,2001).* Here we consider total manufacturing, as well as four subgroups: (1) food,
beverages,and tobacco; (2) chemicals and related products; (3) machinery and transport
equipment; (4) other manufactured goods. Table Al in the Appendix shows the
definition of the industry clusters in terms of the SITC and ISIC codes.

Finally we note that, generally, inflows of FDIs due to enlargement may also affect
a country’s competitiveness and thus the relative export performance. However, FDIs
are not dealt with in the Casella model; moreover, there is no comprehensive data on
FDIs for our period of investigation. Given the fairly limited role for FDIs in the 1970s
(when most of the considered enlargements took place), the omission of this poten-
tially important control variable appears to be justifiable.

Since the analysis is carried out at six different levels of aggregation (aggregate, total
manufacturing, and four subsectors of manufacturing), we have six separate panel data
models, each of which takes the following form:

Xi.z GDPL,t (K/L)

‘- GDF., WL c .
ln Xé’l = asz +ﬂ1 11‘1 GDPSJ + BZ ln ERLJ + ﬂ3 11‘1 (K/L) + yLSD],t + nt +uLS],t, (2)

St

where o, denotes the cross-section-specific fixed effects, 1, are the time-specific
effects, and u,; is an 1.i.d.(0, 0;) error term. A detailed description of the data used is
given in the Appendix.

To simplify the notation we denote the relative variables (large to small countries)
by superscript REL, which gives us

In XX = o+ B InGDPE" + B, In ER,, + B In(K/L)., " +7:D, +u;,. 3)

The parameter of the dummy D(y) is allowed to vary across the cross-section units
i, which correspond to the 88 cases summarized in Table 1 (i=1,..., 88). Since no
industry-level data for exports of Ireland are available, the cross-section dimension at
the industry level is reduced to i = 76. The time period of our sample ranges from 1960
to 1990; due to data constraints the sample with the sectoral data starts in 1965.°

This means that, in sum, we have (88 +5 x 76 =) 468 cases on which we test the
Casella hypothesis. This will give a comprehensive picture of the gains in trade from
enlargement and its distribution with respect to country size for the case of European
integration.

3. Results of Estimation

Tables 2a and 2b summarize the results of the estimation of equation (3) for different
levels of aggregation. Time-specific effects were included to control for unobserved
country-invariant effects. A first observation is that the relative GDP (relative valued-
added at the sectoral level) enters with the expected positive sign in most of the cases.
However, in two sectors (food, beverages, and tobacco; chemicals and related prod-
ucts) it turns out insignificant. This is difficult to explain since GDP of the sender
country is an important determinant of trade in standard gravity models. Consequently,
the results for these two sectors should not be overstressed.

The relative capital-labor ratio is only (weakly) significant (close to the 10% level)
at the aggregate level; using more disaggregated data, it turned out insignificant and/or
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showed the wrong sign. The straightforward interpretation is that trade in manufac-
turing is largely of intra-industry type, leaving no significant role for differences in
endowments to explain trade patterns. We thus excluded the relative capital-labor
ratio from the sectoral models.

Finally, the real effective exchange rate, used as a measure of changes in competitive-
ness irrespective of the enlargement, enters with the expected positive sign in only two
cases. The overall fit of the models ranges from 89% to 96% in terms of the adjusted R

The coefficients of the “Casella dummy” D€, our variable of particular interest, are
given in Table 2b. Overall, evidence for a small country bonus (i.e. a negative coeffi-
cient of D) shows up in only 29% of all 468 cases; equally often, a positive sign was
obtained, suggesting a large country bonus. In 42% of the cases, however, D¢ is insignif-
icant, indicating no asymmetries in the effects of integration with respect to country
size. Also note that there is no tendency for the number of negative coefficients to
increase, as we move down to the sectoral level; this is also true for the sector “machin-
ery and transport equipment,” where we can expect pronounced economies of scale
according to the results by Henriksen et al. (2001) (see above).

Also note that there is no apparent difference in the results if we restrict our atten-
tion to only the cases of true enlargement in Table 2b. In this case, of the 324
coefficients, 32% are negative, 28 % positive, the rest insignificant. This similarity rules
out that the conflicting results are due to the application of the bloc enlargement model
to the free-trade agreements.

A first conclusion arising from these results is that the hypothesis of a general small
country bonus as suggested by the Casella model is clearly rejected, given that the
majority of the coefficients (some 70%) is inconsistent with the theoretical predictions,
despite the fact that important control variables (such as the relative capital-labor
ratio) are included and the sample is selected to match with the assumption of increas-
ing returns. Nevertheless, there are a number of significant (positive and negative)
coefficients. If one does not assume that this is a purely accidental outcome, this sug-
gests that there may be country-size-related asymmetries in the effects of integration,
where the direction is unclear. To put it differently: the model by Casella may describe
an important aspect of reality, but it may draw only an incomplete picture of the forces
that determine how the gains from integration are distributed between large and small
countries. Hence, the Casella effect might coexist with forces favoring large countries.

Conventional economic wisdom suggests that these forces may be due to high
market power and related terms-of-trade effects, advantages in competitiveness due
to economies of scale and larger absolute endowments (particularly with human
capital), larger product varieties (reflecting the greater scope for specialization), and
consequently technological advantages. Indirectly, a theoretical background for some
of these arguments is provided by models of new geography and new trade theory
(such as Helpman and Krugman, 1985; Krugman and Venables, 1990), where the
assumption of economies of scale typically implies that large countries tend to be net
exporters in scale-intensive industries. Similarly, new growth models often predict that
the absolute level endowment with human capital drives innovation (Romer, 1990;
Grossman and Helpman, 1997; Aghion and Howitt, 1998), giving large countries a
dynamic comparative advantage if knowledge does not flow freely across borders. Con-
sequently, a large absolute endowment with human capital leads to net exports in
R&D-intensive sectors. Torstensson (1998) presents a model summarizing these two
arguments and finds some supporting evidence for a sample of OECD countries. Given
the absence of an explicit model that would motivate a large country bonus, however,
a consistent interpretation in a unified framework is lacking.
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A further interesting interpretation of the positive coefficients is provided by the
existence of group ties (see Casella and Rauch, 2002, 2003). These models assume that
it is more difficult in the international than in the domestic market to find suitable
business partners (such as distributors for goods, partners for joint ventures, etc.).
International information-sharing networks help economic agents to improve their
“matching technology” and to find suitable trade or investment partners in other coun-
tries. The trade-promoting role of such business networks has been confirmed in
several studies (see Rauch, 2001, for a survey). If large countries have relatively more
such group ties with the markets of the acceding countries at the time of enlargement
this would partly explain the positive sign of some of the coefficients of D. Better ties
of the large countries may be due to having relatively more multinational enterprises
with subsidiaries on the new markets. Network externalities may be another explana-
tion: if the expected utility of each participant increases with the size of the network,
large countries may have an advantage in building up such networks.

These issues, however, lead us to a further crucial point: building up new business
relationships may also be interpreted as imposing a fixed component on trade costs.
This would imply that when the enlargement occurs firms would rather concentrate
on one or a subset of all markets. For the second and third EC enlargements (by only
one country) this point is irrelevant; for the first EC enlargement in 1973, however, the
consideration of separate trade flows to the joining countries (and EFTA countries)
may give a distorted picture. This suggests that rather than considering the separate
trade flows, one should focus on aggregate trade flows, i.e. the sum of exports to the
new markets (DK, IE, and UK as well as AT, FI, SE, PT).°

Table 3 shows the results when equation (3) is estimated using aggregate trade flows
of the six original EC members to the new markets (DK, IE, UK, AT, FI, SE, PT). Here
the cross-section dimension is reduced to six ratios, since at the time of the first enlarge-
ment in 1973 we have only three large (DE, IT, FR) and two small (BLX, NL) EC
members and consider only one aggregate trade flow.

As far as the coefficients of GDP (value-added) and the real effective exchange rate
are concerned, the results are comparable with those of Table 2. For the food etc. and
chemicals sector, no meaningful results for these variables are obtained. The other
sectors show the expected results: relative GDP (value-added) enters significantly; dif-
ferences in relative endowment matter only at the aggregate level, not at the industry
level, where inter-industry trade no longer plays an important role. Moreover, the real
effective exchange rate enters with the expected sign in most cases.

If we turn our attention to the coefficients of D¢ (Table 3b) it is interesting to note that
the share of positively significant coefficient increases to some 40% (compared with 29%
in Table 2) while the share of negative coefficients drops to 22% (compared with 29% in
Table 2). Only in the chemicals sector do the negative coefficients dominate; due to the
problematic results of this sector, however, this should not be overstressed.” Of course
the comparison with the overall results in Table 2 may be misleading, since the cases cap-
tured in Table 3 are only a subset of those in Table 2. If we compare the results in Table
3 with the corresponding results in Table 2 (i.e. only the first enlargement in 1973 and the
free-trade agreements) the results turn out quite similar, whether aggregate or separate
trade flows are used.® The shift towards this larger share is thus due to restricting our
attention to the first enlargement round in the 1970s, where the large countries, particu-
larly FR and also DE, appear to have gained over BLX and NL (see Table 3b).

Finally, we underline that—as for the analysis with separate trade flows in Table 2—
our conclusions do not change, when only the true enlargements are considered, i.e.
only the sum of exports to DK, IE, and UK are used in the estimation.
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4. Conclusions

How are the gains from enlarging a trade bloc shared among its Member States? Are
there asymmetries with respect to the size of the countries? Theoretically both a large
country and a small country bonus are conceivable, though there are hardly any models
explicitly considering this question.

In this paper we provide comprehensive empirical evidence for the case of Euro-
pean integration. The conclusions that emerge from the empirical analysis are rather
ambiguous. Our favored interpretation is that a small country bonus may well exist,
but that it may be partly neutralized or dominated by other forces that tend to favor
large countries. A force favoring small countries is the increase in competitiveness by
attaining easier access to a larger market, as modeled in Casella (1996).

On the other hand, large countries may have advantages over small countries via
relatively more group ties, high market power and related terms-of-trade effects,
advantages in competitiveness due to economies of scale and larger absolute endow-
ments (particularly human capital), larger product varieties (reflecting the greater
scope for specialization), and consequently technological advantages.

More research is needed in order to identify more clearly the economic forces that
lead to asymmetric effects of symmetrical economic arrangements. This is true for both
theory, for example, by a generalization of the Casella model to provide a more com-
plete picture of the competing economic forces which tend to favor small or large
countries, as well as empirically, by considering the experience of trade blocs other than
the European Community.

Appendix

Table Al. Industry Clusters in Manufacturing

Clusters used in International trade by Industry structural analysis
estimation commodity (ITCS, SITC rev. 2) (STAN, ISIC rev. 2)
Total manufacturing 3000 Total manufacturing Sum of 0,1,5,6,7,8
Food, beverages, and 3100 Food, beverages, and tobacco 0 Food and live animals

tobacco 1 Beverages and tobacco
Chemicals and related 3500 Chemical products 5 Chemicals and

products related products
Machinery and 3800 Fabricated metal products 7 Machinery and

transport equipment (mainly machinery and transport equipment

transport equipment)

Other manufactured 3200 Textiles, apparel, and leather 6 Manufactured goods

goods 3300 Wood products and furniture classified chiefly by material
3400 Paper, products, and printing 8 Miscellaneous manufactured
3600 Nonmetallic mineral products articles

3700 Basic metal industries
3900 Other manufacturing

Note: Though the correspondence is not absolutely exact (which could only be achieved by use of extremely
disaggregated data), we regard the clustering using this level of aggregation as sufficient.
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Data Sources and Definition of Variables

X!, =real exports from country i to country j in million US$ (1990 prices, 1990 PPPs),
aggregate data taken from IMF, Direction of Trade Statistics, and converted into real
figures using the implied deflators of the position “imports (exports) of goods and
services” from OECD, National Accounts. Sectoral data: from OECD, Trade by Com-
modity (ITCS); since no sector-specific deflators are available, the nominal figures were
converted into real figures using the aggregate export deflator (see above).

GDP;,=real gross domestic product of country i in million US$ (1990 prices, 1990
PPPs), taken from OECD, National Accounts. Sectoral data: real gross value-added
(GVA), from OECD, Industry Structural Analysis (STAN) database.

ER;, = aggregate index of real effective exchange rate (1990 = 1); constructed as

16
16 zwik,tCPIk,t
ERi = Wl' Ei 1(21—,
Jt kz:{ kot Lik t CPII‘J

where w; = share of exports to country k in total exports of country i, E; = exchange
rate from country i against country k, CPI; = consumer price index (taken from IFS
and transformed so that 1990 =100), k=1, ..., 16: EU member states, JP, and rest
of world ($-exchange rate). An increase in ER is associated with a real effective
depreciation.

Df, =level dummy, takes a value of zero before country j entered the trade bloc, and
a value of one afterwards: for (relative exports to) DK, IE, UK: 1973; GR: 1981; ES:
1986; for AT, FI1, SE, PT: 1973 (due to the establishment of the free trade between the
EC and the EFTA, see the discussion in section 2). In most cases, tariffs were not elim-
inated at once but continuously over a transition period of some years (see Breuss,
1983; El-Agraa, 2001); this would suggest defining D€ to increase step-wise from zero
to one after the enlargements. In practice, the results hardly differ when such a mod-
ification in the definition of D¢ is made.

K;, =real capital stock in million US$ (1990 prices, 1990 PPPs), calculated using a per-
petual inventory method: K, = K, (1 — 6) + I,.; where a uniform depreciation rate ()
of 5% was assumed; initial value calculated according to K79 = 1970/(g170-90 + ), Where
Ly is investment in 1970, ;7.9 is growth of investment over the period 1970-90 (see
Coe and Helpman, 1995). Investment data correspond to real gross fixed capital for-
mation from OECD, National Accounts. Sectoral data: (nominal) gross fixed capital
formation, taken from OECD, STAN, converted into real figures using the respective
GVA deflator.

L;,=total employment in million persons, taken from OECD, Economic Outlook. Sec-
toral data: taken from OECD, STAN.

Data on gross value-added, investment, employment at the industry level are available
only as of 1970 (STAN). Data for the period 1965 to 1969 were approximated as
follows: for GVA and L the trend growth from 1970 to 1979 was used to extrapolate
values backwards; for K the trend growth of the ratio of K to GVA was used (together
with the GVA values) to extrapolate values backwards.

Country abbreviations: AT, Austria; BE, Belgium; BLX, Belgium and Luxembourg;
DE, Germany; DK, Denmark; ES, Spain; FI, Finland; FR, France; GR, Greece; IE,
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630 Harald Badinger and Fritz Breuss

Ireland; IT, Italy; LUX, Luxembourg; NL, Netherlands; PT, Portugal; SE, Sweden; UK,
United Kingdom; NO, Norway; CH, Switzerland; IS, Iceland; JP, Japan.

Data were converted into US$ using 1990 PPPs from the OECD (EKS method). Data
were taken from the WIFO database (Austrian Institute of Economic Research,
WIFO, http://www.wifo.ac.at/) and the SourcecOECD database.
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Notes

1. Casella seems to use nominal exports: strictly speaking, this would only be justified if all coun-
tries had the same export deflators. Since all other variables in the empirical model are also
specified in real terms and export deflators generally differ across countries, we use real rather
than nominal exports.

2. A weakness of the Casella model, however, is that trade is not explicitly considered. Thus the
ultimate conclusion concerning the gains in trade, which is tested empirically, emerges only in-
directly from the model.

3. While the Single Market is likely to have led to a further reduction in trade costs, the extent
of this reduction is not clear. Many equilibrium models (e.g. Smith and Venables, 1988) use the
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assumption that the Single Market eliminated trade costs amounting to a tariff equivalent of
2.5%.

4. Henriksen et al. (2001) estimate (among others) internal economies of scale (firm/industry
level) for DE, FR, IT, and UK, employing 18 three-digit manufacturing time series over the
period 1970-95. Though their findings differ across sectors and countries, internal economies of
scale are found in more than half of the 72 cases (four countries, 18 sectors); in the machinery
and transport equipment sector, economies of scale show up in approximately two-thirds of all
cases.

5. While trade data are available as of 1960, the STAN time series on gross value-added, invest-
ment, and employment start in 1970; for the five-year period 1965 to 1979 the variables had to
be approximated using some reasonable assumptions (see the Appendix).

6. This also takes up one of Casella’s explanations of her insignificant results, where she argues
that, since size of enlargement itself plays a role, the increases in the trade bloc may have not
been large enough in order to create statistically significant effects on the (relative) trade flows
(see Casella, 1996, p. 411).

7. When aggregate trade flows are considered, endogeneity of the GDP variable might be an
issue. The use of an instrumental variable approach in first differences and using lagged levels
(or differences) as instruments (see, for example, Hsiao, 2003, p. 85f.), however, does not alter
the conclusions: again no clear pattern of signs of the coefficients of the enlargement dummy
emerges from the regressions.

8. Considering this subset of results in Table 2b, of the 210 coefficients, 16% are negative, 45%
positive, and 39% insignificant.
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