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Abstract

This paper proposes to account for the differences in the im-
portance of transport costs depending on characteristics of trad-
ing partners. Empirically, this requires to relax the pooling as-
sumption when estimating a gravity model. In a three-country
model of trade in differentiated goods we expect a larger im-
pact of transport costs on a country’s export share in its world
exports the smaller and/or relatively less endowed with capital
the importer country is. We estimate bilateral export shares by a
SUR error components model with random exporter effects where
each equation refers to another importer country. For bilateral
exports of the EU-countries, USA, and Japan into EU-member
states there is strong support for the theoretical hypotheses: a
significant and robust negative relationship between the absolute
size of the transport cost parameter and both the importer coun-
try size and capital-labor ratio. Pooling is harmful, because it
is likely to underestimate the importance of transport cost re-
ductions for relatively labor-rich and/or small countries in the
process of economic integration.
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1 Introduction'

The consideration of transportation costs within the endowment based
model of horizontal product differentiation has been an important pro-
gress in trade theory (see Krugman, 1980; Helpman & Krugman, 1985;
Bergstrand, 1989, 1990; as some of the most important proponents).
There are now numerous examples where the basic implications of the
model have rather successfully been tested for bilateral trade flows. Most
of these applications have built on the 2x 2 x 2 New Trade Theory frame-
work® where bilateral trade can be explained by three Heckscher-Ohlin
determinants (see Helpman & Krugman, 1985; Helpman, 1987; ete.): the
difference in relative factor endowments between the countries (R: mea-
suring the distance from the endowment point from the diagonal in the
factor box in graphical terms); the difference in absolute factor endow-
ments (S: measuring relative country size along the diagonal in the fac-
tor box); and the size of bilateral economic space (G: measuring the size
of the factor box in terms of its diagonal). The model has been tested for
both bilateral overall trade (e.g. Egger, 2000) and intra-industry trade
(Hummels & Levinsohn, 1995) yielding broad correspondence between
the theoretical hypotheses and the empirical findings.

However, the reference to the two-country model had an important
consequence for empirical research: it fostered the opinion that different
countries would be similarly affected by identical changes in transport
costs (and similarly for changes in other determinants). We will see that
this is not justified by theory.

This paper presents a stylized three-country model of trade in dif-
ferentiated varieties in the presence of iceberg transportation costs. In
order to reduce the problem, let’s think about export flows as compos-

ites of two components: a country’s (i) openness to exports vis-a-vis

'T am indebted in Badi Baltagi, Wilhelm Kohler and Michael Pfaffermayr for
helpful suggestions and discussions. I should like to thank Josel Baumgartner, Fritz

Breuss, Michael Landesmann, Peter Steiner, and Alan Winters for helpful comments.
2Two goods (one homogeneous, one horizontally differentiated), two factors (la-

bor, capital), and two countries.



the whole world and its distribution of export shares across importer (j)

exports;;

countries (II;; = 100 = )3. Throughout the paper, we concentrate

exports;
on the latter and envisage the impact of percentage changes in trans-
port costs on percentage changes rather than percentage point changes
in II;;*. We derive the hypotheses by means of numerical simulations.

This results in two important conclusions for the empirical analysis:

1. An increase in transportation costs between exporting country 7
and importing country j exhibits a negative effect on II,;. This ef-
fect is the larger, the smaller the respective importer country (j) is.
This implies that theory casts doubt on the assumption of identical
transport cost parameters across importer countries (also called
"poolability”) and yields the hypothesis that the transportation
cost parameter should be expected to be the larger (the smaller in
absolute value), the larger the respective importer country is with

respect to the rest of the world.

2. The impact of transportation costs on bilateral export shares is
also not independent of the importer’s relative factor endowment.
We show that the higher an importer’s () capital labor ratio vis-a-
vis all other countries, the lower the impact of transportation costs
on the exporter’s bilateral export share. This is a second argument

which casts theoretical doubt on the poolability of gravity data.

We test our hypotheses estimating a panel of bilateral export shares
of 16 OECD countries (including 14 EU member countries, the USA
and Japan) into the 14 EU countries over the period 1993-1997. This
allows us to comprehensively account for all time-invariant influences
as historic, geographical, cultural and other ties between countries as

well as for all influences, which are invariant in the bilateral dimension

3This reduces the problem in so far, as exporter properties do no more play any

role when looking at export shares.
4 A concentration on percentage point changes in export shares would lead to more

trivial conclusions because of the boundedness of an export share between 0 and 1.



like cycle effects by the inclusion of unobserved effects. The pooling
assumption is relaxed by estimating a seemingly unrelated regression
(SUR) set-up, which provides most efficient parameter estimates.

The assumption of poolability of the parameters across importers is
significantly rejected. Moreover, the estimated parameters for trans-
portation costs are analyzed with respect to their relationship with
the importer countries’ size and capital-labor ratio. Empirical evidence
strongly confirms our theoretical hypothesis for transport costs: in ab-
solute values, the transport cost parameters are significantly smaller for
the largest importing countries and/or the importing countries with the
highest capital-labor ratios.

In this way, the paper may contribute to the discussion about the
"puzzle of home-bias”, which has started with McCallum (1995) and
has been surveyed by Obstfeld & Rogoff (2000). The latter provide also
insights in the relationship between trade costs and home-bias. The
present paper identifies a relationship between the importance of trade
costs and characteristics of trading partners in terms of size and relative
factor endowments. We may conclude that pooling the data is harmful,
because on the average one substantially underestimates the importance
of transport cost reductions especially for the ”poorer” and relatively
labor-rich countries. Then, the potential effects of economic integration
e.g. of the Central and Fastern European Fconomies in the process of
Fastern Enlargement of the EU, of Mexico in the NAFTA integration,
or the South-American countries in the economic integration of the two
Americas are also likely to be downward biased.

The paper is organized as follows: section 2 presents the theoretical
model; in section 3 the empirical set-up is described in more detail;
empirical results are presented in section 4 and discussed in section 5;

section 6 concludes.



2 Theoretical Background

Assume a model where a single horizontally differentiated good is traded
between three countries of different size and /or capital-labor ratio. Fspe-
cially, we are interested in how bilateral export shares (bilateral exports
as percent of a country’s overall exports, i.e. II;;) are affected by changes
in iceberg transport costs. According to the above mentioned empirical
interests we try to work out whether and how changes in transport costs
will depend on both the size and the relative factor endowment of the

importing country.
> Figure 1 <

Imagine a world where one large (A), one medium-sized (B)®, and one
small (C') country produce and trade a single horizontally differentiated
good with two factors of production (capital, K, and labor, L) at possibly
different transport costs between pairs of countries (see Figure 1)°. For
reasons of simplicity let’s assume a rather simple and stylized production
technology, which uses capital in the set-up of varieties (firm-specific
fixed costs) and labor in the production process only. Here, we present
the part of the model for country B; for the full set-up the reader is
referred to the Appendix:

Lp =ng(xps + xpp + Tpo) (1)

KB:TLB

where x indicates the quantity of each variety produced in the respec-

tive exporter country being doubly indexed. The first subscript refers

°For our purpose the size of B is irrelevant, since we are only talking about shares.
5This implies that all bilateral trade is intra-industry goods trade. The choice

of a model without a homogeneous sector besides model simplicity can also be jus-
tified when looking at the country sample in the empirical analysis. This contains
almost only EU countries (note that only the USA and Japan are included as non-EU
exporting countries). However, intra-industry trade of OECD countries in manufac-
tures amounted to 87-89 percent over the period 1990-1994 (calculations based on
the Grubel-Loyd index calculated from bilateral SITC 3-digit figures; OECD, 1998).
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to the sending (producing) country, and the second subscript indicates
the country, where the good is consumed: each country produces for
the home market and for both foreign markets. Hence, a country’s pro-
duction for the foreign market possibly differs across partner countries
and from the share of production for the home market. To be as simple
as possible, the size of the capital stock is equivalent to the number of
varieties produced (n)”. Note that factor supplies have been rescaled to
come up with unitary input coefficients.

We apply the usual Dixit & Stiglitz (1977) CES demand assumptions
for horizontally differentiated goods and assume iceberg transport costs.
If a variety is exported, an exporter in B has to ship an amount of
to = (1 4+ 74) or ty = (1 + 7,), respectively, which depends on the
country of destination. According to our model formulation, quantities
for a foreign market (zpa, pc) already include the respective amount
of the variety, which is wasted in the transportation process. € > 1 is
the elasticity of substitution between varieties. This yields demand for

domestically produced goods
BB = P;SEIEB (2)

with Fp defining overall factor income in country B (G D Pg), the price
aggregator (see e.g. Markusen & Venables, 1996)

sp = [naltapa)' +nppy ° + nc(twpc)lis]l/(lfs) (3)

"Note that a relaxation of this assumption would only complicate the model struc-
ture. Our main message that the impact of transport costs is related to importer
country size and factor endowments is not crucially depending on this technology
choice: the model could easily be extended to one where capital is also used in the
production process, as long as the capital intensity for production is smaller than for
fixed costs in the firm or variety set-up. Additionally, we are not directly interested
in explaining the occurrence of firms but their activity in terms of production and
exports. This can be most efficiently tackled by the presented technology, which

provides the same insights as the extended model.



and the respective arbitrage conditions for foreign demand for country

B’s goods including the loss in quantity from the transportation process

zon_(E2) g (@)

TAA Pa
Too Pc K
Profits of each firm in B (producing a single variety only) are given

by

g = (pp — wip)(@pa + Tpp + Tpc) — Wk (5)

where wrp (wxp) denotes the factor reward for labor (capital). From

zero profits implied by free entry, the first order conditions and (1) we

yield
£
PB = wLBg 1 (6>
w _ wrpLp
KB KB<€ - 1)

Note that this last property that relative wages in each country are a
linear function of its relative factor endowment stems from our restrictive
technology choice. Finally, we need the restriction of balanced trade in

each country in order to close the system

nepe(Tpa + Tpc) = napatap + ncpexop (7)

where the left hand side refers to country B’s world exports and the
right hand side to its world imports each including transport costs.
Because of the non-linearities involved by the consideration of trans-
portation costs, the system cannot be solved analytically. We therefore
solve the system numerically in order to derive the theoretical hypotheses
about whether or not and how the effect of a change in bilateral trans-
port costs depends on the receiving country’s size and capital labor ratio
(see the Appendix for the underlying parameter values). For country B

this means whether and how its two export shares (Ilg4 and Ilpq) are
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affected in different ways from a similar change in the two transport cost
parameters. Using (2), (4), and (6) together, the two shares of country

B can be rewritten as
- 1-1

—& t 1—¢
My, = 100- |1+ <%> <—”> Zee (8)

Wre la TAA
- — " 1-¢ . -1
My =100+ |1+ <—ch> <—a> Taa (9)
WrA Ly Too

Hence, the respective share only depends on the relative transport costs
with country B, the relative wages and sales per brand in the home
market of the two partner countries. Figure 2 demonstrates that a ce-
teris paribus change of the bilateral transport cost parameter negatively
affects the respective export share, which as a general property is inde-
pendent of the size and/or relative factor endowment of the importer

country.
> Figure 2 <

However, in the larger country (A) the bilateral import level is larger
as compared to the smaller country (C'). On the other hand, the larger
country is less open than the smaller one. Hence, country A serves its
home market more than proportionally more than the smaller one. We
therefore find that the larger the respective importer country is, the less
the exporter’s share is affected by an increase in bilateral transport costs.
This can be demonstrated by looking at the effects of small changes of
transportation costs on bilateral export shares to both the small and the

large importing country (see Figure 3)®. The conclusion is the following:

8We again underpin that only percent changes are focussed. The differences in
the slopes of the log export share curves for the two countries in Figure 2 can be
approximated by plotting the changes in log export shares according to small changes
in the respective log transportation cost parameters around an arbitrary point on the
curves. Normalizing the outcome in relation to the initial shares gives two curves,
which in this small area are close to straight lines of different slope. In our empirical
application, we find that average transport costs for bilateral EU imports on the
average amount to about ¢ = 1.03, where 7 is measured by c.i.f./f.0.b. numbers.

Therefore, in Figure 3 we can concentrate on the region to the left in Figure 2.
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larger countries are less open than smaller ones, and the larger this home
market bias (also called "self-sufficiency” ), the less sensitive are export
shares to a change in bilateral transportation costs as compared to a

smaller country.

> Figure 3 <
> Figure 4 <
> Figure 5 <

Figure 4 and Figure 5 demonstrate that the negative impact of trans-
portation costs on bilateral exports is independent of whether the im-
porting country is relatively well-endowed with capital or not. More-
over, we find that theory suggests that an importing country’s relative
factor endowment has an impact on how country B’s export share to it
is affected”. One can see that independently of whether the importing
country is relatively large or not, its share in country B’s world exports
is the less strongly affected the larger its capital-labor ratio is. If a
country is relatively well endowed with capital, it has a comparative ad-
vantage in running varieties (setting up firms). Dixit & Stiglitz (1977)
consumer preferences then imply that country B’s exports to countries
with a higher comparative advantage in running product lines are less
affected by changes in transportation costs, because love for variety dom-
inates the pressure on costs. Capital-rich countries are less affected in
terms of GD P than others with a comparative advantage in production,
which are less protected by the consumers’ taste for variety. This results
in a positive impact on the respective bilateral export relationship from
country B’s point of view. If we increase the capital-labor ratio of a
single country in the world economy, this implies that the whole world
will redistribute part of its export shares from each other country to this

country with an increased comparative advantage in running product

°This again can be shown by plotting the changes in export shares according to
small changes in the respective transportation cost parameters around an arbitrary

point on the two curves, now corresponding to diflerent capital-labor ratios.



lines (in a dynamic context we would say an advantage in innovating
new products).

To summarize, our comparative static analysis allows us to draw the
following conclusions about the effects of a change in bilateral transport
costs on an importing country’s share in an arbitrary country’s world

exports (all changes are understood to be ceteris paribus):

e the larger the transportation costs between two countries, the
smaller the importer country’s share in the partner country’s ex-

ports;

e this change in the export share is the smaller, the larger the im-

porter country 1is;

e this change in the export share is the smaller, the higher the

capital-labor ratio in the importing country.

Hence, from a theoretical point of view we expect an exporter’s share
to small countries with a low capital-labor ratio to be most negatively
affected by a change in transport costs. On the other hand, we expect
the minimum possible effect on its share to large capital-labor rich coun-
tries. This raises an additional explanation to the convenient new trade
theory arguments of what explains bilateral trade relations: openness
between country pairs (or even regions) of similar size but pairwise dif-
ferent relative factor endowments differs so much, because differences
in factor endowments imply differences in the importance of bilateral
transportation costs. On the other hand and similar to the latter, it also
can explain why openness is so different across country pairs of differ-
ent size, because they also face differences in the importance of bilateral

transportation costs.

3 A SUR Error Components Gravity Model

According to the theoretical background, we have to account for the two

mentioned aspects of possible differences between parameters (especially

10



the transport cost parameter) across importing countries of different size
and relative factor endowments.

This can be done by setting up the problem as a SU R model, where
each equation refers to another importer country and exporter effects are
treated as random. We follow Helpman (1987) and Hummels & Levin-
sohn (1995) in the formulation of the Heckscher-Ohlin regressors, which

are derived from any New Trade Theory framework with differentiated

goods:
Sl GDPy 2 GDPj, 2
o=1In|1— _
ot GDPy+ GDPy, GDPy+GDPy
GDPy GDP;
Rijt = ’1I1 NZ — 1I1 NJ J ’

where G represents the size of the bilateral factor space in terms of real
GDP, —o0 < S < In(0.5) measures two countries’ similarity in size
in terms of real GDP, and 0 < R is a measure for the difference be-
tween two countries in terms of relative factor endowments. N refers
to population and GDP per capita is commonly in use as a proxy for
capital-labor ratios (see also Kaldor, 1963) . We additionally include
a dummy (F;;), which takes the value 1, if both the exporter and the
importer country take part in the Furopean Economic Area (EEA), and
a 0 else. Finally, the log of bilateral transport costs enters as an ex-
planatory variable (T;;). The log of the share of country i’s exports to

country j as percent of country i’s world exports is then explained as

IL;: = ﬂleij + ﬂQsz‘jt + ﬂgjsz‘jt + ﬂ4ij‘jt + ﬂg,jEij +a; + Ay + Ui
(11)
where o is the constant, A are fixed time eflects, and subscript j

indicates that the coefficients are not pooled across importer countries.

As mentioned above, we treat exporter effects as random, which implies
Uije = Myj + Vije (12)
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with g, as the unobservable exporter specific random error compo-
nent, and v;;; denoting the remainder disturbance'®. When thinking
about country i’s export share as possibly being dependent of its share
to other countries, the standard covariance matrix for a (one-way) er-
ror components model has to be adjusted and additional cross-equations
error components have to be estimated.

As in the standard case, the set of variables has to be transformed
appropriately in order to account for this, where the transformation
matrix depends on the weight of the estimated Within and Between

variances

ﬁil/QHijt = ﬁfl/QZijtﬂi + ﬁil/Quijt (13)
where II denotes the vector of export share observations, 7 is the

matrix of independent variables and

QV2=x"oPrP+s,?0Q (14)

where P = Iy @ Jp, with Iy as an identity matrix of size N (i.e. the
number of exporters, in our case 16), and J as a quadratic matrix of size
T (i.e. the number of years each bilateral export relationship is observed,
in our case 5) with 1/7" as the entries in each cell. @ is defined as
Iyt — P, where N'T tells us how many observations are available for each
importer. Yy = T3, + X, and X, both are M X M estimated variance
component matrices, where M refers to the number of equations (i.e. of
importers, in our case 14; note that importer equations are stacked in
(13)). In our case, 3, can be estimated by UQU/(N — 1)(T — 1) and
¥y by UPU/(N — 1), see Baltagi (1995) p. 104. Following Amemiya
(1971) we replace U = [uy, ..., ups] by the NT X M matrix of residuals

10Note that the importer-specific estimation of parameters brings this model’s error

structure close to one with bilateral unobserved effects (see Egger & Plaffermayr,

2000).
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from Within regressions on each equation!'. A typical gravity panel is
unbalanced sui generis as no country reports exports to itself. Therefore,
In our case the denominator of both ¥; and ¥, deviates from the usual
formulation where (N — 1) is replaced by N. The unbalancedness also
demands for a reformulation of U. Note that U has size NT'x M. Hence,
to obtain proper estimates for the variance components matrices, U has

the following entries

Uignr = Uy e i, else 0. (15)

Similarly, for the random transformation of the data matrix, we have
to construct a balanced data set and replace the missing values for obser-
vations where i = j with 0 to ensure proper transformation. Of course,

after transforming the data we can drop these observations again.

4 Data and Estimation Results

We estimate a panel of bilateral real export shares (bilateral exports as
percent of a country’s world exports) of 14 EU countries, the USA and
Japan in 14 EU countries (treating Belgium and Luxembourg together
as a single country) over the period 1993-1997. Nominal export figures
in USD are from OECD (Monthly Statistics of International Trade), and
converted to real numbers by export price deflators (OECD, FEconomic
Outlook) with 1995 as the base year. OECD’s National Accounts (Vol-
ume 1) statistics provide data on population, nominal GDP in USD and
G D P deflators (to convert GDP data to real numbers as well). The log
of the relation between bilateral c.i.f. and f.o.b. figures measures trans-
portation costs. According to the natural unbalancedness of bilateral

trade data, we come up with 1050 observations.

> Table 1 <

'Wallace & Hussain (1969) propose to use OLS residuals. Amemyia (1971) sug-
gests to replace U by the respective Within-type residuals (see also Prucha, 1985;

and Baltagi, 1995 for an overview). Note that importer specific residuals are now

not stacked.
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Table 1 presents two types of generalized least squares (G LS) regres-
sion results. In any regression time effects are treated as fixed. First,
the pooling assumption is relaxed in a rigorous way and traditional error
components regressions are estimated for each country pair assuming im-
porters as independent from each other (labeled as EC'). Second, OLS
regressions on the properly transformed data give the requested SUR
error components model coefficients (labeled as EC — SUR).

Regarding the Honda (1985) Lagrange multiplier tests in Table 1, we
find that ignoring exporter-specific heteroskedasticity of the residuals
and running simple O LS regressions among the importers would lead to
inefficient estimates'>. However, comparing the feasible GLS estimates
(EC) with their fixed effects model counterparts (not reported) by a
Hausman test indicates the superiority of the G LS estimator in terms of
efficiency in our application. At a first glance we see that cross-equation
variance components matter a lot resulting in relatively large differences
between the importer-specific FC and the EC — SUR standard errors.
This reflects the exporter (or importer) countries’ tastes in choosing their
trading partners also besides the influence of relative and absolute factor
endowments. As one would have expected, in almost all cases bilateral
transportation costs exhibit a significantly negative impact on bilateral
export shares. Autocorrelation is no problem in our application leading
to an insignificant correlation coefficient between the within residuals

and the lagged within residuals for the average importer country'®.

5 Assessing Poolability

We follow two lines in assessing poolability of bilateral trade flow data.
First, we address a conventional test of pooling in the tradition of Roy

(1957), Zellner (1961) and McElroy (1977). Secondly, we analyze the re-

12The test statistic is based on the square root of the Breusch-Pagan Lagrange
multiplier statistic and correctly assumes that the alternative hypothesis is one-sided

rather than two-sided.
13This is also not surprising regarding our choice of export shares rather than

export levels.
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lationship between importer country size and the estimated transporta-
tion cost parameters in the spirit of Saxonhouse (1977)!.

There is now a relatively rich literature on tests of data poolabil-
ity when using panel data. However, if error components models are
estimated the performance of most of the available test principles is rel-
atively poor and either the Roy & Zellner test or McElroy’s (1977) exten-
sion to the weaker mean square error (MSE) criteria should be used (see
Baltagi, 1981). We follow the lines of McElroy (1977), who formulates
also weaker MSE criteria in addition to the strong one'®. We compare
the importer-specific estimation results with their pooled counterparts
(see the last two pairs of rows in Table 1; the estimated parameters are
then restricted: [, = Bop = .. = Bar)-

Comparing the pooled estimators including fixed importer effects
with the two importer-specific approaches yields F'-statistics of 4.391
(EC) and 12.821 (EC — SUR). These F-statistics are asymptotically
distributed as F'(143,896; 1/0.5) and I'(143,896; v/8.46), where the last
term in parentheses is the square root of the associated noncentrality
parameter. The former statistic refers to the strong mean square error
criterion of poolability and the latter applies a weak mean square er-
ror criterion following McElroy (1977). Both the strong and the weak
criterion reject poolability at the 1% level.

Given that pooling is rejected from an econometric point of view,
we proceed to the second step of analysis: the explanation of the coeffi-
cient of the transportation cost factor. Following Saxonhouse (1977) an

important question has to be addressed. The quality of the estimated

14See also Winters (1981) for an application in the analysis of the determinants of

estimated partial adjustment for British industry prices.
15 The weakness of the respective MSE criteria depends on the parameter of non-

centrality (Apn7) of the reference F-distribution: F1,, = (M — 1), M(NT —
K"), Ay 7). The strong criterion requires Ay, yp = 0.5. The two weak criteria imply
Ayunt = ¢unr (see McElroy, 1977, for further details) and Ay yp = (M — 1)K,
respectively. Baltagi (1995) gives an overview over different tests of poolability. Bal-
tagi (1981) provides evidence on the well performance of McElroy’s test as compared

to the Roy & Zellner test.
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parameters in terms of significance level differs across equations, which is
a relevant information when explaining these parameters. Saxonhouse
therefore suggests to transform the model and to estimate it by GLS
rather than OLS. The appropriate G LS transformation is based on the
variance covariance matrix estimates of the transportation cost param-
eters from the SUR model and an OLS regression of these parameters
on importer size and capital labor ratio. The resulting standard error of
this latter regression is the second ingredient for the appropriate G LS
transformation of both the dependent (i.e. the transportation cost pa-
rameters) and the independent variables (i.e. log of importer GDP and

capital-labor ratio), compare also Winters (1981).
> Table 2 <

Table 2 presents different regression results from this transformed
model. First (I), the transportation cost parameter is explained by
both importer size and capital-labor ratio. This gives a significantly
positive coefficient for the latter variable (according to our theoretical
expectations) but it leaves the former coefficient insignificant. However
this is due to a multicollinearity between size and capital-labor ratio in
the sample of EU countries. Second, three types of analysis of variance
(ANOVA) are presented'®. In the first (/1), the country sample is split
into 3 groups according to their size (the largest 4, the medium 6 and the
smallest 4 countries) and into three groups according to their capital-
labor ratio (the capital-labor ratio of the 4 best, 6 medium and 4 worst
capital-endowed importers). From the standard errors we see that this
is too demanding according to the available degrees of freedom. Then
(I11) we run an ANOVA on the different groups of size only. We find
a significantly positive difference in the transport cost parameters be-

tween the largest and the smallest group of importers'”. Next (IV),

16Note that the underlying data have previously been transferred according to

Saxonhouse (1977).
17Note that the underlying split of the country sample seems justified when looking

at their distribution in terms of real GDP.
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the same is done for the different groups of capital-labor ratios only.
Both, the most and the medium relatively capital-rich countries have
significantly higher transport cost parameters than the least capital-rich
ones. Finally, Spearman’s (1904) rank correlation coeflicient between
transport cost parameter and both importer size and capital-labor ratio
is calculated and gives a significantly positive correlation between the
transportation cost parameter estimates and both importer country size
and capital-labor ratio. In sum, we get a conclusive picture, which widely
coincides with our theoretical priors. Indeed the importer country size
and its capital-labor ratio have a positive impact on the transportation
cost parameter (at least when not entering simultaneously in regression
analysis), which measures the importance of changes in transport costs.

We come up with too low estimates in absolute value especially for
the "poorer” EU economies like Greece, Portugal and Spain (i.e. the
countries of the so-called Southern Enlargement). The pooled model
likely overestimates the importance of other explaining factors for these
countries.

To sum up, we provide evidence that the commonly assumed poola-
bility of bilateral trade flow data is likely to be rejected by the corre-
sponding tests. Moreover, we can conclude from the results for the ex-
treme cases of our analysis of variance (comparing the largest with the
smallest countries) that empirical evidence is widely in accordance with
the theoretical hypotheses that both importer country size and capital-
labor ratio are negatively correlated with the impact of transport costs

8. Ignoring the

on an exporter’s corresponding bilateral export share!
importer-specific impact of transportation costs on the average leads to
a substantial underestimation of the importance of transportation costs

for the small and/or the relatively labor-rich countries.

18The robustness of our results could be underpinned by their independence of
whether transport costs are measured by c.i.f./f.0.b. relations or distance numbers.
However, results on the latter are not reported in order to save space and because

distance is held to be a weaker proxy for transport costs.

17



6 Conclusions

Previous empirical research on the determinants of bilateral trade vol-
umes assumed that all the estimated parameters are identical across bi-
lateral relationships. This paper concentrates on the analysis of bilateral
export shares and investigates the question of poolability of parameters
in the estimation of gravity models. A simple New Trade Theory model
of three countries is used to formulate two hypotheses for bilateral trade

relations in the presence of transportation costs:

1. The larger an importing country, the less a change in trade costs
affects its share for an arbitrary exporter. This contradicts the

assumption of poolability.

2. The higher an importing country’s capital labor ratio, the less a
change in trade costs affects its share for an arbitrary exporter.

This contradicts the assumption of poolability as well.

We find strong evidence that the poolability assumption is indeed
rejected for bilateral export shares in a panel of the 14 KU member
countries. Regarding the theoretical model we also find strong evidence
that both a larger size and a higher capital-labor ratio of an importer
country indeed significantly lower the negative impact of transport costs
on its share in an arbitrary country’s world exports. Our results allow us
to conclude that transportation cost reducing measures would more work
in favor of export shares to the relatively labor-rich and small countries
than to the relatively capital-rich and large ones, which should be ac-
counted for in empirical applications. In our application, the restriction
of parameter homogeneity across importers leads to a substantial under-
estimation of the importance of transportation costs by about 60 — 70
percent for the South-Furopean economies.

This provides insights that both the evaluation of policy measures
and the projection of trading potentials should be based on unpooled
estimates if degrees of freedom allow for it, since pooled models likely

underestimate the potential integration effects of relatively labor-rich
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economies, e.g. the Central and Eastern Furopean Countries or the
South-American economies. In this way, further insights are provided
into the relationship between the importance of trade barriers and char-
acteristics of trading partners in terms of both their size and relative

factor endowments.
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8 Appendix

The full system of the simulated equations in the three-country model

18

Factor markets

La=na(xas +xaB+ Ta0)
Lp =ng(xps + xpp + Tpo)

Lo =ne(zca + v + Too)

KA:nA
Kp=ng
Ko =n¢e

(17)

Demand and Arbitrage Production for the respective home mar-

kets is given by

=)

—e _e—1
Taa =Py sy b

—e _e—1
T = Pp Sp Ep

_ . —e -1
Too = Po So Ee
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with the corresponding price aggregators

sa = [napy * +nplteps)' ™ + nc(tépc)lfs]l/(lis) (19)

SB = [nA<tosz)176 + an}B*E + nc<t7pc)176]1/(176)

Sc = [nA<t5pA)176 + nB(thB)lfs + ncpéfs]l/(lfg)

and the arbitrage conditions for six different export flows

LA _ <p_A> h ploe (20)

TBB PB

Tac <pA>6 e
— — A t5
oo bc

TBA _ <@> - t176
TAA DA “
TBC <p3>6 1_e
- — il tV
oo bc

TcA <pc>6 1_e
- — = t5
TAA ba

LeB <pC> - 1-¢
- — il tV
TBB PB

Zero Profit Conditions
A = (pa — wra)(Taa + Tap + Tac) — wra =0 (21)

g = (pp —wrp)(Tpa + T + Tpc) — Wk =0

e = (pc — wie)(Tca + zep + o) — wrke =0

Trade Balance Restrictions

napa(Tap + Tac) = NpPpTra + NePoTca (22)
nepe(Tpa + Tpc) = napatap + ncpexop
nepo(Tea + Top) = naPaTac + NpPTEC
Simulation Details
In a first step, we assumed countries to differ only in size, although the

basic result is not affected by a relaxation of this assumption. I presumed

the following sizes for the countries’ labor force: L, = 3500, Lg = 3000,
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and Lo = 2900 together with the assumption of identical capital labor
ratios of 0.3. Note that we can think about capital stocks as being
measured in terms of a firm’s capital demand (identical for all firms in
the three countries). This would imply that we assume the same number
of workers per firm around the world, when thinking of the number of
varieties being equivalent to the number of firms. T assumed a constant
elasticity of substitution parameter of £ = 2 and in the initial situation I
set the transport costs parameters at the same value: t, = t, = {5 = 1.1.
Hence, 10 percent of a firm’s export volume gets lost in the shipment
process. I then undertake two experiments. In the first one, I alter the
value of the transport cost parameter between country B and country A
(tn) from 1.1 up to 1.17 and look at the associated changes in the share
of exports from country B to country A in terms of country B’s overall
exports. In the second experiment I do the same for exports between
country B and country C', but altering ¢, instead. Finally, I compare
the changes in export shares resulting from identical changes in the two
transport cost parameters and find that the negative effect on export
shares is the larger, the larger the partner country is.

In a second step also differences in capital-labor ratios were analysed.
The results in Figure 3 and 4 assume the above mentioned capital-labor
ratio (0.3) for the exporter and one partner country while changing one

importing country’s capital-labor ratio to 0.25 and 0.35, respectiviely.
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Figure 1: Trade Flowsin a Three-Country World



Figure 2: Country B's Share of Export to a Large Country A ([71g,) and a Small Country C (/7 g¢c)
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Figure 3: Country B's Share of Export to a Large Country A (/7g,) and a Small Country C (7 g¢)
Changing Transport Costs and Exports Relative to Initial Situation
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Figure 4: The Capital-Labor Ratio and a Log Change in Transport Costsin a Small Country
Changing Transport Costs and Exports Relative to Initial Stuation
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Figure 5: The Capital-Labor Ratio and a Change in Transport Costsin a Large Country
Changing Transport Costs and Exports Relative to Initial Stuation
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Table 1: Estimation Results: Dependent Variable is the Share of a Country's Export to EU-countries as Percent of Total Exports
1993 - 1997 (real figures)

Importing Estimation ci.f/f.ob. IntraEEA Sumof Similarityof Distancein Constant Obser- R Likelihood Honda(1985) Hausman
country method relations  bilateral bilateral relative factor vations Ratio test Lagrange- test
GDPs GDPs endowments time effects Multiplier test

Belgium- EC -0.405 1.487 0.825 0.971 -0.534  -21.542 75 0.85 16.80 11.17 25.07
L uxembourg (0.081) (0.789) (0.329) (0.553) (0.389)  (8.918) (0.00) (0.00)  (0.00)
EC-SUR -0415  -7.859 0.333 -0.607 -1.509 -2.046 75 0.46 4.61 - -

(0.078) (4.767) (0.165) (0.468) (0.319)  (2.586) (0.00) - -

Denmark EC -0.044 0.635 0.619 1.403 -0.002 -15.610 75 0.52 16.35 10.03 23.00
(0.125) (0.781) (0.473) (0.683) (0.358) (12.262) (0.00) (0.00)  (0.00)

EC-SUR 0.057 0.017 0.071 1127 -0.491 -4.887 75 0.47 5.29 - -

(0.114)  (4.260) (0.175) (0.534) (0.293)  (1.994) (0.00) - -

Germany EC -0.023 1.387  -0.069 -0.007 0.001 3.502 75 0.99 25.70 11.36 3.23
(0.101) (0.697) (0.653) (0.159) (0.190) (19.509) (0.00) (0.00)  (0.92)

EC-SUR -0.017 0.836 0.007 -0.351 -0.087 0.849 75 0.97 9.15 - -

(0.077) (0.162) (0.011) (0.136) (0.231)  (0.357) (0.00) - -

Finland EC -0.918  -0.433 0.309 0.975 -0.454 -6.983 75 0.58 25.87 10.32 2.37
(0.101) (0.757) (0.579) (0.811) (0.354) (14.673) (0.00) (0.00)  (0.97)

EC-SUR -0.952 0.855 0.027 -0.323 -0.056 -0.994 75 0.92 8.19 - -

(0.123) (0.159) (0.015) (0.214) (0.269)  (0.320) (0.00) - -

France EC -0.471 1.927 0.392 0.327 0.368 -10.474 75 0.96 24.66 10.99 0.85
(0.099) (0.704) (0.477) (0.214) (0.211) (14.231) (0.00) (0.00)  (1.00)

EC-SUR -0.446 5275 -0.152 0.200 0.166 7.317 75 0.91 17.61 - -

(0.100)  (1.235)  (0.046) (0.079) (0.143)  (0.747) (0.00) - -

Greece EC -0.697 1.902 0.420 0.203 -0.131  -13.125 75 0.86 15.34 9.67 3.30
(0.137)  (0.483) (0.458) (0.642) (0.288) (11.268) (0.00) (0.00)  (0.91)

EC-SUR -0.750 0.869 0.019 0.153 0.458 -1.591 75 0.55 4.48 - -

(0.149)  (0.395) (0.021) (0.140) (0.226)  (0.312) (0.00) - -

Great Britain EC -0.256 1.563 0.541 -0.988 -0.295 -15.704 75 0.98 30.67 11.55 14.91
(0.079) (0.619) (0.361) (0.233) (0.253) (10.820) (0.00) (0.00)  (0.06)

EC-SUR -0.276 -0.157 0.043 -1.129 -0.568 -0.463 75 0.93 7.09 - -

(0.115)  (0.241) (0.016) (0.169) (0.249)  (0.478) (0.00) - -

Ireland EC -0.215 0.737 0.022 -0.359 -0.329 -2.511 75 0.54 4,51 11.37 3.09
(0.103)  (0.799) (1.117) (1.230) (0.214) (28.123) (0.34) (0.00)  (0.93)

EC-SUR -0.151  -0.046  -0.026 -0.908 -0.578 0.343 75 0.58 3.46 - -

(0.083) (0.525) (0.038) (0.426) (0.172)  (0.867) (0.01) - -

Itay EC -0.385 2424 0.612 -0.347 -0.601 -18.115 75 0.93 12.35 11.78 46.94
(0.143)  (0.751) (0.426) (0.249) (0.294) (12.712) (0.01) (0.00)  (0.00)

EC-SUR -0.323 1966  -0.005 -0.597 -0.712 -1.497 75 0.54 7.55 - -

(0.103) (0.517) (0.032) (0.277) (0.209)  (0.759) (0.00) - -

Netherlands EC -0.133 0.887 0.139 0.100 -0.318 -2.943 75 0.94 0.22 11.33 4.99
(0.102) (0.669) (0.228) (0.434) (0.336)  (6.520) (0.99) (0.00)  (0.76)

EC-SUR -0.161 -0.185 0.072 0.233 0.272 -1.445 75 0.52 0.40 - -

(0.101) (0.475) (0.024) (0.137) (0.307)  (0.282) (0.81) - -

Austria EC -0.457 3.056 -0.031 -1.138 0.036 -3.083 75 0.66 13.68 11.73 2.19
(0.134) (0.721) (0.350) (0.570) (0.378)  (9.215) (0.01) (0.00)  (0.97)

EC-SUR -0.299 1.151 0.009 -0.991 -0.249 -1.034 75 0.85 297 - -

(0.153)  (0.285)  (0.019) (0.331) (0.345)  (0.516) (0.03) - -

Portugal EC -0.669 1.951 1.529 1.374 -0.976  -40.789 75 0.72 5.80 11.63 1.86
(0.183) (0.861) (0.831) (1.112) (0.473) (20.452) (0.21) (0.00)  (0.99)

EC-SUR -0.714  -2.781 0.151 -0.291 -1.370 1.041 75 0.60 4.02 - -

(0.139) (2.119) (0.074) (0.264) (0.678)  (1.042) (0.01) - -

Sweden EC -0.083 1.326  -0.963 -1.183 -0.238 24.385 75 0.59 8.47 11.87 6.55
(0.088) (1.058) (0.523) (0.874) (0.574) (13.692) (0.08) (0.00)  (0.59)

EC-SUR -0.174 0.164 0.021 -0.767 -0.559 -0.208 75 0.84 0.32 - -

(0.080)  (0.244)  (0.014) (0.198) (0.339)  (0.309) (0.86) - -

Spain EC -0.369 1.760 0.316 0.086 -0.528 -8.965 75 0.85 7.04 11.24 9.87
(0.195)  (1.009) (0.320) (0.559) (0.505)  (9.719) (0.13) (0.00)  (0.27)

EC-SUR -0.552 -4.940 0.212 0.184 0.261 46.283 75 0.42 3.37 - -

(0.160) (20.287) (0.749) (0.443) (0.277) (31.437) (0.01) - -

Pooled model EC -0.344 2.725 1.038 0.473 -0.153  -29.682 1050 0.601 121.05 45.07 5.99
(0.031) (0.243) (0.081) (0.090) (0.088)  (2.322) (0.00) (0.00)  (0.65)

EC-SUR -0.202 0.678 0.032 -0.328 -0.709 -0.350 1050 0.59 1.62 - -

(0.037) (0.110) (0.007) (0.054) (0.086)  (0.153) (0.17) - -

Standard errors below coefficients in parentheses. For Likelihood-ratio, Lagrange multiplier and Hausman test statistics p-values are reported.



Table 2: Explaining the SUR C.I.F./F.O.B. Parameter
GLSregression results and Spearman (1904) rank correlation coefficients

Explaining factors

Dependent variable: SUR c.i.f./f.0.b. parameter (31)
GL S regressions after Saxonhouse (1977) Rank correlation

| I 1 IV Spearman (1904)
Constant -5.423 -0.623 -0.640 -0.540 -
(2.220) (0.142) (0.125) (0.136) -
GDP, 0.030 - - - 0.163
(0.067) - - - (0.112)
Capital-labor ratio 0.406 - - - 0.530
(0.202) - - - (0.111)
Importer size

Largest 4 - 0.382 0.375 - -
- (0.242) (0.176) - -
Medium 6 - 0.336 0.383 - -
- (0.216) (0.161) - -

Importer capital-labor ratio
Largest 4 - 0.107 - 0.372 -
- (0.243) - (0.192) -
Medium 6 - -0.068 - 0.152 -
- (0.216) - (0.176) -
Observations 14 14 14 14 14
§ 0.69 0.79 0.77 0.73 -
Root MSE 0.30 0.33 0.30 0.30 -

Standard errors below coefficients in parentheses.



