NOTTINGHAM®
TRENT UNIVERSITY

DISCUSSION PAPERS
IN
ECONOMICS

No. 2010/11

ISSN 1478-9396

A GRAVITY MODEL APPROACH TO ESTIMATING
PROSPECTIVE TRADE GAINS IN THE EU
ACCESSION AND ASSOCIATED COUNTRIES

MARIE STACK and ERIC PENTECOST

MARCH 2011




DISCUSSION PAPERS IN ECONOMICS

The economic research undertaken at Nottingham Trent
University covers various fields of economics. But, a large
part of it was grouped into two categories, Applied
Economics and Policy and Political Economy.

This paper is part of the new series, Discussion Papers in
Economics.

Earlier papers in all series can be found at:

http://www.ntu.ac.uk/research/academic schools/nbs/work
ing papers/index.html

Enquiries concerning this or any of our other Discussion
Papers should be addressed to the Editors:

Dr. Simeon Coleman, Email: simeon.coleman@ntu.ac.uk
Dr. Marie Stack, Email: marie.stack@ntu.ac.uk
Dr. Dan Wheatley, Email: daniel.wheatley2@ntu.ac.uk

Division of Economics

Nottingham Trent University

Burton Street, Nottingham, NG1 4BU
UNITED KINGDOM.



A Gravity Model Approach to Estimating Prospective Trade Gains

in the EU Accession and Associated Countries

ABSTRACT

Examining the trade prospects for the new Europd@ion (EU) member states and the
EU associated partner countries is an importaneigs the context of European eastward
enlargement and greater economic integration wstimmediate neighbours. An out-of-
sample approach to projecting trade volumes fontyweountries of interest is adopted
using a gravity equation for a panel data set tHtdrnal export flows from twelve EU
countries to twenty OECD trading partners over 1892-2003 period. The potential
trade volumes are calculated from a gravity modelnew trade theory (NTT)
determinants. The selected twenty countries’ praspier further trade integration vis-a-
vis the EU can be gauged by expressing the tralleneoprojections as a ratio of actual
trade volumes for each pair of countries. The pteg trade ratios for the ten new
member states are found to be multiples of act@@i32levels, indicating that trade
expansion looks set to continue. Near unity vallesyever, are more frequent among
the Mediterranean countries, indicating fewer ofyputies for further trade integration

with the EU.

JEL Classification: F14, F15, C23
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. INTRODUCTION

The disbanding of the Council for Mutual Economissistance (CMEA)— rendered
obsolete by democracy, current account convetiaind trade liberalisation — raised the
issue of where and to what extent trade amongetsiber countries might be re-directed.
The trade-diverting effects of the CMEA system sutgng in the post-war economic
isolation of its members from the rest of the woHdvould, however, jeopardise the
credibility of trade measures based on simple prtetions from historical data. The
gravity equation of trade, however, can be estith&te a reference sample of countries
and its parameters used to project the expectdd flaws between the CMEA members
countries and Western Europe. Focusing on theraiigEMEA member countriésand
more generally the Central and Eastern Europeart)CBuntries, several studies have
sought to estimate the volume and direction ofdfdmvs using the gravity model (Wang
and Winters 1991; Hamilton and Winters 1992; Batddb94). In finding potential to
actual trade ratios far in excess of unity, thesdyestudies concluded in favour of a large
expansion of future CEE-EU trade.

Trade projections based on a traditional speditinaof the gravity model
pervades the empirical literature on potential flealculations (see, for example,
Baldwin 1994; Nilsson 2000; Papazogleual. 2006). In essence, the standard gravity
model of traditional determinants explains bilatérade flows by the economic size of

two countries and the distance between them. Inatiggmented version of the gravity

! The CMEA, also known as COMECON, was formed in9.8s co-ordinate economic development and
industrial production between the Soviet Union @agnember countries.

2 Bulgaria, Czechoslovakia, Hungary, Poland, Romahia Soviet Union.



model, trade is expressed as a function of incamaeirecome per head of each country in
addition to bilateral trade-impeding or trade-stiatimg factors. The gravity equation of
traditional trade determinants follows the theaadtispecification by Bergstrand (1989)
in which separate roles for GDP and per capita GID& identified. Equivalently,
Linnemann (1966) specified the augmented gravitydehon terms of GDP and the
population for both the exporting and the importoauntries. The model of traditional
trade determinants provides a reasonably neutrsk @ to what normal or potential
trade levels should be.

These early studies of trade projections basedhengtavity specification of
traditional determinants, however, ignore the ingatr new insights of the new trade
theorists (Helpman 1984; Helpman and Krugman 19BbYyesponse to the empirical
observation that a disproportionate volume of tradeurs between the industrialised
countries, the importance of increasing returnsdale and imperfect competition is
emphasised in explaining the growth of intra-indpstade. In a gravity model of new
trade theory (NTT) determinants estimated by Helpi(i®87), a similarity of size index
is included by way of capturing intra-industry teapatterns between similar countries.
The gravity model of NTT determinants thus takesaonalternative characterisation to
the traditional specification of the gravity modelith consequential implications

regarding the projected bilateral trade volumedations®

3 Otherwise, the gravity model specifications diftery in form: whereas GDP and per capita GDP enter
separately for both countries in the traditionaafication of the gravity model, they are spedcifia joint

form in the gravity specification of new trade thedeterminants.



Three distinguishing features characterise thigepaFirst, the potential trade
volumes are calculated using a gravity equatioNDT determinants for a panel data set
of bilateral export flows from twelve EU countrigstwenty OECD trading partners over
the 1992-2003 period. Most studies calculate p@kmtade volumes using a gravity
model of traditional trade and hence do not adedyaapture trade patterns between the
EU and its main trading partners. Two notable etioap exist: in using both the
traditional and the new trade theory specificatbmhe gravity model, Breuss and Egger
(1999) demonstrate the unreliability of potentralde calculations from a cross-sectional
gravity equation, but do not use panel methodsePaethods are used by Egger (2002)
for a similar specification, but the data set dafarOECD countries’ exports estimated
over the 1986-1997 period include pre-reform datadn CEE countries, which may not
be reliable in generating gravity coefficients esg@anting normal trade relations.

Second, an out-of-sample approach to calculatiogerpial trade volumes is
adopted. The inherent assumption of the out-of-éampproach is that the projected
trade patterns for the countries of interest, whack strongly linked to Europe, fit a
model of how a normal country’s geographic tradétgoas are related to various
characteristics. On the assumption that the tweatyntries of interest are as integrated
into the world economy as the EU-OECD countrieg gnavity model parameter
estimates are used to project the trade volumetefonew member states (NMS) and ten
associated countries located on the Mediterranean s

Third, the gravity model is used for forecastingpmses in preference to using
past information. In particular, potential tradeluwmnes are calculated by inserting

forecast 2008 data for GDP and per capita GDPthtogravity equation. The forward-



looking data avoids the problems associated withgugre-reform or pre-transition data,
which fail to account for the rapid opening of fleemerly planned economies and their
accompanying re-orientation of trade towards Eurdjpe findings of this paper indicate
a trajectory of further trade growth absent anydemdshocks to the region.

The layout of this paper is as follows. Followitige main developments in the
traditional trade literature and the new trade thdderature, Section Il sets out two
alternative econometric specifications of the gsamodel. The model data sources and
expected coefficients are also given in this sectithe results in Section Il are split
between the gravity model coefficient estimates trapotential to actual trade ratios.

Section IV concludes.

[I. MODEL SPECIFICATION AND DATA

The Gravity Model
The gravity model specification used in the traxhi#il trade literature for calculating
trade volumes (Baldwin 1994; Nilsson 2000; Papanogt al. 2006) is typically of the

following form:

EXP} =a +A,GDR' +4,GDP, + A,GDPPC; +,GDPPC;,

@)
+ AsDIST + A,ADJ; + A,LANG, + A,EU; + 14

where EXRJ.t are the bilateral export flows from twelve EU coies i to twenty OECD
partner countrie§ over the 1992-2003 periad GDP' and GDF’J.t denote the economic

size of the exporting and the importing countriespectively; andGDPPC' and



GDPPCJ‘. are the respective countries’ per capita incomeelée all of which are

expressed in US dollars at constant 2000 prices.

Identifying separate roles for GDP and per cagiBP of both countries,
Bergstrand (1989) assigns theoretical coefficigatshe gravity model parameters: the
income and factor endowment coefficients are exguedb be positively signed in
aggregate trade flow regressions if the good exgddis capital-intensive in production,
is a luxury in consumption and its elasticity obstitution exceeds unity. If instead the
coefficients are negatively signed, the traded gtemds to be labour-intensive in
production and a necessity in consumption.

The geographic distanc®|ST; , is measured in kilometres between the economic

centres of the exporting and the importing coustrighe greater is the physical distance
between two countries’ economic centres, the highehe cost of transporting goods
between them hence the coefficient for distanceexpected to be negative. The
counterpart to geographic distance is geographaximity, captured by a dummy

variable denoting shared land borders. Adjoininglla@orders,ADJ; , tends to increase

trade between neighbouring countries mainly becémser costs lure individuals into
conducting more cross border transactions. A durfong shared official language, that

is, the language spoken by most of the populatiobdth countries,LANG, , is also

included in the gravity equation. Reflecting a samiy of tastes partly explained by
historically established trade ties or shared caltlinks, a trade-enhancing effect is also
expected for the common language dummy.

Also featured among the explanatory variables m dghavity model is a binary-

coded EU dummy variable, which takes the value re¢d when both countries are EU



members, otherwise it is zero. The designated sadfi@inity hold for member countries
throughout the sample period; for Austria, Finleemd Sweden, values of unity are
assigned only after gaining official membershid 895 when the EU-12 became the EU-
15. The expected positive effect of EU membershiptrade stems mainly from the
deposed trade barriers initiated under the programencomplete the single market.
Binary-coded dummy variables are frequently useddsess the trade effect of
regional integration within a gravity model framako For example, Aitken (1973)
estimates a gravity model as a cross-section fon gaar over the period 1951-1967 to
examine whether the trade effects of the dummyabées denoting the European
Economic Community (EEC) and the European Free élrAdsociation (EFTA) are
consistent with theoretical predictions. Bayoumd dichengreen (1998) continue with

the theme of the trade effects of the EEC and ERkiEAg a gravity model for the

industrialised countries over the period 1956-19B2e final term,,ufj, is the random

error term. All non-dummy variables in equationsdfe estimated in logarithmic form.
Following Helpman (1987), the gravity specificatioof new trade theory

determinants is represented as follows:

EXP! = @ + BTGDP! + 3,SGDP! + 3,DGDPPC|

2
+ B,DIST, + B,ADJ, + B,LANG, + B,EU! +¢ @)

where EXF}jt are as before; total GDP denotes the overall enansize of the exporting
and the importing countrie§,GDR; =In(GDR' +GDP!) ; the similarity of size index is

based on the two countries’ shares of GDP, given by



SIBDP”‘ =In{1-[GDP' /(GDP' +GDPj‘)]2 —[GDPjt /(GDP! +GDPJ.‘)]2}; and the absolute
difference in GDP per capita income levels is asuea of relative factor endowments

between two trading partnerGDPPC; = InGDPPC/ ~InGDPPC|. The remaining

right-hand side variables are as before. All nomuohy variables in equations (2) are
estimated in logarithmic form.

A positive coefficient for total GDP is expectadline with the view that larger
markets foster higher volumes of trade. The rolaifferential country size has been
emphasised by Helpman and Krugman (1985). Given@ux size, bilateral trade will
be lower between countries of dissimilar size wikempared with countries of equal
size. Put another way, countries that are simitasize engage in two-way trade of
differentiated goods and hence trade more, implyiregcoefficient for the similarity of
size index is expected to be positive.

The inclusion of the per capita income differeinpeovides an indirect way of
testing the Linder hypothesis. Although Linder (1p®resented no formal model, the
demand-based theory suggests that if an imporigtcy’s aggregated preferences for

goods are similar to an exporting country’s constiomppatterns, country will develop

industries similar to country. Gruber and Vernon (1970) include the absoluteifice

in per capita incomes in the standard gravity @qoas a way of capturing differences in
consumption patterns. A negative coefficient, ssfjgg trade is positively related to
consumers with similar per capita incomes and thezehaving similar consumption

patterns, indicates support for the Linder hypdgies

* In short, the Linder hypothesis is concerned withilarities of income per capita; Helpman and Knam

(1985) emphasise similarities of income.
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The reference group of countries in the panel datacomprise bilateral export
flows from twelve EU countriésto twenty OECD trading partnérever the period
1992-2003, with Belgium and Luxembourg treated aggle country. These countries
are characterised with a relatively high degreeecbnomic integration into world
markets, including a predominant share in glokzalef

The data sources are as follows. Nominal expow ftlata, denominated in US
dollars, are from th®irection of Trade Satistics (DOTS), International Monetary Fund
(IMF). This database has the advantage of distghgoug between reporter and partner
countries and thus provides a useful basis witlclvto capture the desired bilateral trade
flows. The export data are expressed in real tdrased on US producer prices (2000 =
100), sourced from thieternational Financial Satistics (IFS), IMF.

Data on GDP and GDP per capita at constant 2000dll&rs are sourced from
the World Development Indicators (WDI), World Bank. GDP (at constant prices) is a
measure of a country’s total production or valudeatlby all resident producers during a
year, converted from domestic currencies using 28ffiGial exchange rates. GDP per
capita is simply GDP divided by mid-year populatiamich apart from some exceptions,

counts all residents regardless of legal statusittrenship. The geographic distance

® Austria, Belgium—Luxembourg, Denmark, Finland, iem, Germany, ltaly, the Netherlands, Spain,
Sweden, Switzerland, the United Kingdom. Althougit a member of the EU, Switzerland is its closest
neighbour — geographically, culturally and econattjc .

® Austria, Belgium—Luxembourg, Canada, Denmark, &id|l France, Germany, Greece, Ireland, Italy,
Japan, Korea, the Netherlands, Norway, Portugajn$@pweden, Switzerland, the United Kingdom, the
United States.

" The OECD countries account for about 75% of glablorts.
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between two economic centres as well as the adjgcand the common language

dummy variables are sourced from the CEPII.

Bilateral Trade Projections

On the assumption that the twenty countries ofre@stiebecome fully integrated into the
world economy, an out-of-sample approach to esimgahe gravity model is adopted.
The sample of EU-OECD countries are chosen to septea normal country’s behaviour
of trade pattern® Bilateral export volumes are projected for twoups of countries that
have strong links with Europe. The first group ofiotries are involved in the process of
EU enlargement and consist of ten new member StiHfdS), segregated by their timing
of EU entry (eight new members joined the EU in £20he Czech Republic, Estonia,
Hungary, Latvia, Lithuania, Poland, Slovakia andv&hia; two newer members joined
in 2007: Bulgaria and Romania). The second groupoohtries refer to nine associated
countries which benefit from a privileged relatibips with the EU under the European
Neighbourhood Policy (ENP). The ENP, developed(64 is distinct from the process
of enlargement and instead focuses on strengtheteeger political and economic co-
operation with the neighbouring countries of the, Ellether connected by land or by

sea. The selected ENP countries, formerly knowthasEuro—Mediterranean partners

8 Le Centre d’Etudes Prospectives et d’'Informatimnernationales, available http://www.cepii.org

° The out-of-sample approach implicitly assumes thatprojected bilateral trade relations are exgldiby
the same factors determining EU-OECD trade pattérhe volume of trade that would prevail between
the countries of interest and the Western counisesalculated by inserting values for GDP, peritzap
income, bilateral distance and so on into the gyaaguation and transforming the logarithmic mdaietk

into levels variables.
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under the MEDA Il system are Algeria, Egypt, Isrardan, Lebanon, Libya, Morocco,
Syria, and Tunisia. For geographical reasons, uikeadded to this group of countries.

Potential trade volumes are calculated using fate2@08 data for GDP and per
capita GDP, sourced from th&brld Economic Outlook Database (WEO), IMF. The
forward-looking data avoid the pitfalls of pastanhation. Simulated export flows based
on pre-reform or pre-transition data are not likelybe a good indicator of prospective
trade integration. Gros and Gonciarz (1996), foareple, refer to the general
unreliability of GDP data under the CMEA system.thier do pre-reform data account
for the rapid opening of the formerly planned ecuoies and the accompanying re-
orientation of trade towards the Western natiospeeially Europé® Pre-transition data
do not adequately capture the changing trade stestof the CEE countries as the
transition process got underway (Nilsson 2000).

To make the data compatible with the constant gtate in the panel data set, the
2008 data are deflated by the US GDP deflator (200A®0), obtained from the same
source. By way of indicating the likelihood of foer trade integration, the simulated

export flows are then expressed as a ratio of B2008 trade datd:

19 Gros and Gonciarz (1996) point out that once tH#E @ountries began to trade competitively in
convertible currencies, their trading regimes ssbared the main features of their European couatistp
state monopolies were abolished allowing privativigg in the foreign trade sector to flourish, ditsing
and quotas were largely removed and tariffs andeobange rate became the primary instrumentsadétr
policy. If these countries' actual trade pattemesrt unlike those of the Western market econgntiiese

is little opportunity for further growth in bilatalrtrade.

1 As per the information in the panel data set,28@3 trade data are sourced from the DOTS, IMF and

deflated by US producer prices (2000 = 100), salfoam the IFS, IMF.

13



1. EMPIRICAL RESULTS

Gravity Model Estimates
Table 1 presents the results for the gravity sptibn of new trade theory (NTT)
determinants of EU-OECD export flows over the 129P3 period, estimated by the
pooled ordinary least squares (POLS) estimator bBpdthe random effects (RE)
estimator, the latter with and without time effedle performance of the model in terms
of goodness-of-fit (88 per cent) is highly satisfeg with the independent variables
explaining a high proportion of the variance of dependent variable. The Lagrange
multiplier (LM) test for random effects (BreuschdafPagan 1980) rejects the null
hypothesis that the variance of the residuals egeab, hence, the RE estimator is
preferred to the POLS estimates. The significarfce time effects, which control for
common shocks affecting all countries in the sammhelicates their inclusion is
warranted.

[Insert Table 1 here]

Regarding the GDP-related parameter estimates,pts#tive and significant
coefficient estimates for overall economic size Hrelsimilarity of size index support the
new trade theory. Increased volumes of trade obetween large countries and large
countries of similar size. In terms of the absoldiference in income per head, its
negative and significant coefficient estimate sufgphinder’s hypothesis that a similarity
of relative factor endowments will increase tragéneen the OECD countries, although
this is not significant. The trade-impeding effettransport costs and trade-related costs
is apparent from the negative and significance fooefit for distance. Contiguous

borders increase trade but historical and culttiesdl are not important in explaining

14



bilateral trade flows, according to the RE estimaténally, the positive and significant
coefficient estimate for the EU dummy confirms ttrade-enhancing effect of EU
enlargement. Overall, the results for the gravipedfication of NTT determinants
provide a reasonable approximation of the factangegning the trade patterns between

the EU-OECD countries over the period 1992-2003.

Potential to Actual Trade Ratios
Having estimated the gravity equation, the tradlrimes are calculated by taking the
two-way RE parameter estimates and inserting tairesponding 2008 values into the
estimated equation. The bilateral predictions opaek flows include the quantified
potential gains of assumed EU membership. Exprgsbm projected trade volumes as a
ratio of actual 2003 trade data for each pair afntoes, the trade ratios associated with
the gravity model of NTT determinants are presemeétable 2. Summary information is
also given for the twenty countries of interesticatated as a simple average of the
bilateral trade ratios vis-a-vis the EU-12 courdtrignd the OECD countries, which
additionally includes Japan, Korea and the US encculations.

[Insert Table 2 here]

Regarding the trade ratios for the ten accessiomtdes, the predictions of the
gravity model of NTT determinants suggest tradea@spon looks set to continue absent
any unforeseen shocks to the global trading systemn.most country-pairs, sizeable
increments in trade are indicated, involving muétp of actual 2003 levels. High
projected ratios are also in evidence, especiallyife Baltic countries as well as the two

newest member countries, Bulgaria and Romania. dority of country-pair trade ratios

15



suggest some of the accession countries are doritileof achieving potential trade. For

example, the near unity values suggest trade batWeeagary vis-a-vis Belgium and the

Netherlands is nearly expended as is trade betviestonia and its neighbouring

countries, Finland and Sweden. Indeed, a sprinktihgess than unity values suggest
trade between Hungary and Slovakia vis-a-vis Geynmalready exhausted.

From the perspective of the EU countries, therelden be a clear geographical
divide. Together with Belgium and the Netherlandsve of the most open countries
among the EU-12 — Germany and ltaly tend to exhétively low trade potential, most
likely reflecting already well-established tradek with the new member states. On the
other hand, the group of countries comprising Aastrance, Spain, Switzerland and the
UK tend to indicate higher trade ratios, implyingergy of scope for more trade
integration. The trade ratios are rather mixedlfier Nordic countries (Denmark, Finland
and Sweden); whereas the relatively low trade satits-a-vis the Baltic countries
suggests a key role of proximity, the benefits loke trading links seems to lose their
appeal further south.

On the whole, the summary trade ratios suggest 8tavakia, Latvia and
Romania are in best position to benefit from thimgaf increased trade vis-a-vis the EU-
12 countries. On the other end of the spectrumgdons position of compromised trade
growth likely reflects its early programme of libésation. Ranging from 1.28 (Hungary)
to 3.18 (Slovakia), the predicted trade ratiostli@ ten accession countries are within the
range obtained by Baldwin (1994) who in using ailsimapproach combines actual 1989
values with a gravity equation of OECD countrietineasted over the period 1979 to

1988. The summary ratios vis-a-vis the OECD coastcarry similar rankings.
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A rather mixed degree of trade integration with d&pa is shown for the ENP
Mediterranean countries. On the one hand, sometesirexhibit trade patterns more
akin to a normal country’s trade behaviour, forrapée, the trade ratios are close to unity
for Lebanese trade vis-a-vis several EU counti@s.the other hand, high trade ratios
indicate ample manoeuvre for more trade integrafiam example, Algerian and Libyan
bilateral trade with several EU countries couldabénigh as ten times 2003 levels.

Overall, the summary trade ratios for the Mediteean partner countries indicate
greatest trade potential for Libya and Algeriaedlistarting from a low level because of
their inward orientation. Egypt and Syria are dls@ strong position to increase East—
West trade. A similar story emerges for Turkey, chhinas yet to reap the benefits of its
customs union with the EU, initiated 1 December598& trade with the EU as a whole
could well double 2003 levels. The trade ratioswéner, suggest Israel, Jordan and
Lebanon have limited scope for increased tradeynaisg) they were fully integrated into
global markets. In studying the trade and growttspects for the Middle East and North
African (MENA) countries, Ekholm, Torstensson amatStensson (1996) also find a mix

of trade ratios for this group of countries.

V. CONCLUSIONS

The break-up of the Soviet Union spurred an inteires particular application of the
gravity model: in anticipation of a re-orientatioh CEE trade towards Western Europe,
the gravity model coefficients can be used to mtogast—\West trade flows to gauge the
likelihood of further trade integration. The empai literature of trade flow projections,
however, has largely ignored the insights of nemdértheory and its implications for the

appropriate gravity model specification.
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Using an out-of-sample approach to project theletr&olumes for ten new
member states and ten associated countries, aygeuation is estimated for a panel
data set of bilateral export flows from twelve EQuatries to twenty OECD trading
partners over the 1992-2003 period. The projectsdetpatterns for the twenty countries
of interest, which have strong links with Europes assumed to fit a model of a normal
country’s geographic trade patterns, as given bysimple of EU-OECD countries. The
potential trade ratios are calculated using thearpater coefficients estimated for a
gravity model specification of NTT determinants,ig¥ in accounting for two-way trade
flows, is claimed by Helpman (1987) to better ekplérade patterns among the
industrialised countries.

Inserting forecast 2008 data into the respectiawitr equations, the potential to
actual trade ratios indicate a divergence of pastéor the two groups of countries: while
a trajectory of further trade integration is sudgddor the countries which have already
acceded into the EU with only a few exceptions, @rendisparate degree of trade
integration with the EU is predicted for the asatei countries. Countries of initial low
levels of trade integration, for example, Jordad &ebanon are shown to have limited
opportunities for further trade integration whildgéria and Libya display greatest
potential for increasing trade links with the EWntries if they continue on the path of
strengthening deeper political and economic coaip®r under the auspices of the

European Neighbourhood Policy.
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Table 1 A Gravity Model of New Trade Theory Determinants of Export Flows

Regressors POLS? One-way RE? Two-way RE?
1.50** 1.40** 1.60**
GDP total (110.00) (46.12) (39.67)
P 0.81** 0.71** 0.86**
GDP similarity (42.78) (13.47) (15.71)
. . -0.04 -0.04 —0.05
GDP per capita difference 111) (-0.50) (~0.69)
: —0.74** —0.79** —0.87**
Distance (-53.53) (-17.15) (-18.32)
. 0.54** 0.58** 0.46**
Adjacency (17.44) (5.68) (4.69)
0.19** 0.08 0.07
Language (6.32) (0.74) (0.64)
0.40** 0.13** 0.08**
EU dummy (17.84) (9.78) (6.05)
—13.65** —10.42** —15.14**
Intercept (~38.80) (-13.98) (-15.18)
Nr of obs 2709 2709 2709
R2 0.885 0.877 0.877
LM test” - 11 222%+ 11 698**
Time effects — - 663.19**

4 The reported test statistics in parentheses (z statistics for RE) are heteroskedasticity robust

(White 1980).

b Lagrange multiplier (LM) test for random effects (Breusch and Pagan 1980).
** denotes significance at the 5% level; * denotes significance at the 10% level.
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Table 2 Potential to Actual ratios of Bilateral Trade: calculations from a New Trade Theory Specification of the Gravity

Model®
AUT BEL DNK FIN FRA DEU ITA NLD ESP SWE CHE UK EU OECD
New Member States
Bulgaria 157 173 359 657 239 107 174 178 314 391 2.58 450 1.92 2.17
CzechRep 301 166 691 373 310 116 221 202 285 321 3.07 441 1.95 2.05

Estonia 258 168 172 135 318 127 274 162 437 1.09 5.10 5.07 1.74 1.89

Hungary 198 104 409 158 201 049 172 110 240 216 2.22 3.04 1.28 1.33
Latvia 329 270 246 165 551 138 234 228 553 230 2.90 533 242 2.71

Lithuania 333 179 163 169 330 103 18 197 426 211 4.44 419 1.95 2.20
Poland 323 134 384 248 232 145 179 162 288 2.58 3.24 453 2.03 2.23
Romania 150 256 10.30 13.16 246 143 127 263 596 6.29 4.89 497 2.16 2.49
Slovakia 10.79 216 792 430 435 085 310 3.08 250 4.60 4.93 7.79 3.18 3.37
Slovenia 137 207 657 595 158 110 204 211 259 3.05 3.78 7.40 1.87 1.99
ENP (Mediterranean Partner Countries)

Algeria 879 186 1428 365 095 525 345 515 552 4.07 9.97 1192 3.03 3.21
Egypt 524 161 363 264 161 175 188 206 325 219 1.76 2.76  2.08 1.75
Israel 473 023 356 249 194 106 198 084 220 227 1.12 1.02 1.20 0.97
Jordan 381 075 140 182 111 083 119 091 170 1.59 0.96 119 1.13 1.00

Lebanon 490 053 198 275 051 073 076 113 142 260 0.67 140 0.87 1.00
Libya 9.68 453 10.00 2252 542 339 177 423 942 3.07 5.32 425 3.50 3.89

Morocco 6.86 131 7.07 275 057 179 150 165 1.26 1.81 3.51 3.10 1.35 1.54
Syria 566 086 633 315 145 149 144 206 284 253 2.11 490 191 1.95

Tunisia 6.71 083 795 212 043 140 111 191 163 204 5.50 491 1.17 1.32
Turkey 345 093 556 305 198 100 190 129 217 276 1.64 273 171 1.80

& Calculations are based on the two-way RE parameter estimates presented in Table 1.
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