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Abstract. International trade is the key element of globalisation and closer economic and political cooperation
between countries. Regional integration is an important driver of closer trade ties among countries. In this
context, the article focuses on analysing the factors, influencing the dynamics of trade patterns of the Baltic
States. The research method used in the article is the gravity model of trade, which rests on the key assumption
that trade between countries is defined by the size of the economies and the distance between the countries.
The gravity equation estimates showed that the membership of the Baltic States in the EU had a positive effect
on the export levels of the Baltic States to other EU members. On the other hand, the membership in the EU is
not the main trade stimulating factor. The more important factor for the Baltic States’ exports is the former
economic ties with Russia. An analysis also revealed that the Baltic States have many important trade partners
with different levels of income. This finding does not support the Linder hypothesis which states that the main
trading partners should have a rather similar level of income.
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1. Introduction

International trade is the key element of globalisation and closer cooperation between
world countries, both economic and political. A country’s active participation in the
global trade is also a path to economic growth and prosperity. There are many factors
that exert influence on how effectively a country participates in international trade. Some
factors, such as trade openness and participation in free trade agreements, are creating
opportunities for trade and other factors, such as high trade tariffs, a fluctuating exchange
rate and the geographical distance act as barriers to trade.

The liberalisation of world trade has come a long way over the past hundred years.
An important recent trend is the emergence of numerous regional trade agreements, what
is currently high on the political agenda of many countries and global businesses, who
are analysing the effects of the regional integration on their business prospects.

In this context, the aim of this article is to find out what are the main factors influ-
encing the trade patterns of the Baltic States. Estonia, Latvia and Lithuania (the Baltic
States) have undergone unique economic and political developments in the past decades.
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Lessons learned from the Baltic States’ experience are unique and valuable for other
countries and regions undergoing similar economic and policy transformations, in par-
ticular in Central and Eastern Europe.

Thus, the purpose of this article is to identify the main factors impacting the trade di-
rections of the Baltic States. The most common tool, found in the relevant literature, is to
analyse the trade patterns of those countries and the effects of various trade agreements
as the gravity model of trade, which is also used as the main research tool in this article.

2. Literature Review

It has been known since the 1960s that the size of bilateral trade flows between any two
countries can be approximated by the same law of gravity, an analogy with the Newto-
nian theory of gravitation. Tinbergen (1962) was the first to outline this phenomenon.
Just as planets are mutually attracted in proportion to their sizes and proximity, countries
trade in proportion to their respective GDPs and proximity (Bacchetta et al., 2013).

In the basic form of the gravity model, the amount of trade between two countries is
assumed to increase in proportion to their size as measured by their national income (or
GDP), and decrease in proportion to the cost of transport between them, as measured by the
distance between their economic centers. Later researches have suggested to include popu-
lation in the model as an additional measure of the size of the country and its economy. This
model is sometimes called the augmented gravity model. It is also common to specify the
augmented gravity model using per capita income (or per capita GDP) instead of the overall
national income. Per capita income expresses the level of economic development. Thus, the
size of the economy and the level of economic development are the main attractive forces —
the stimulating or pull factors — of bilateral trade flows, while the main push or resisting
factor is the distance between the trading countries. The distance expresses the impact of
transaction costs on the intensity of trade relations. These pull and push factors are the
traditional gravitational forces that influence bilateral trade flows (Pass & Tafenau, 2004).

Over the last half-century, the gravity model has become the workhorse of the applied
international trade literature, and has given rise to literally thousands of publications and
working papers, covering a wide variety of regions, time periods, and sectors. For ex-
ample, Disdier and Head (2008), in their meta-analysis of the effect of distance on trade,
cover 1,052 separate estimates in 78 papers. By linking trade flows directly with eco-
nomic size, and inversely with trade costs, usually proxied by geographical distance as
an indicator of transport costs, the gravity model captures some deep regularities in the
pattern of international trade and production. In this way, the gravity model has produced
some of the clearest and most robust findings in empirical economics (Shepherd, 2012),
and, therefore, have been commonly used to investigate trade flows and related policies.

However the gravity model of trade is the model itself and therefore has certain ap-
proximations and is not entirely able to capture certain factors, such as cultural and
different policy effects on trade. Some authors have been also exploring econometric
limitations of the model (for example, Anderson, 2011; Mele & Baistrocchi, 2012).
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Many of the studies, using the gravity model of trade, analyse the general question
of the trade flows between one country and its trade partners or the region with an at-
tempt to determine the key factors to that trade (Kristjansdottir, 2005; Papazoglou, 2007;
Lampe, 2008; Pietrzak & Lapinska, 2014). Other studies look more specifically to the trade
flows of certain products (Pelletiere & Reinert, 2004; Sarker & Jayasinghe, 2007). Studies
also focus on different policy implications and factors that affect the trade flows between
countries, for example, the effects of common currency (Bun & Klaassen, 2007), foreign
direct investments (Gopinath & Echeverria, 2004), natural border effects (Nitsch, 2000),
and transportation costs (Martinez & Suarez, 2005; Egger, 2008). Other studies focus on
researching the different trade policy effects on the trade flows between countries (Nowak-
Lehmann et al., 2007; Grant & Lambert, 2008; Park & Park, 2008). Also, a number of re-
searches have attempted to provide improvements of the performance of the gravity model
by introducing methodological adjustments (Kalirajan, 2007; Baier & Bergstrand, 2009).

The research carried out in this article falls within the group of research studies that
analyse the question of trade flows in the region and its determinants with specific focus
on the Baltic States.

3. Research Methodology and Data

The gravity model of trade will be the main tool to carry out an empirical analysis of
trade patterns of the Baltic States. The gravity model specification for calculating trade
volumes is typically of the following form:

TRADEf; = By + B1GDP{ + B,GDPf + B3DIST;; + B,GDPPC{ + BsGDPPCf +

Yo=1VgZij + D= i Xf; +

(1

Variables of the equation are explained in Table No. 1.

TABLE No. 1. The list of Variables of the Gravity Equation 1

Variable Explanation
TRADEEj Bilateral trade flows between country i and country j !
GDP; Country i and country j GDPs
DIST; Country i and country j GDP per capita
GDPPCt; Geographical distance between economic centers of country i and country j
Z; Time-invariant explanatory variables
zZy Time-varying explanatory variables
Bo By -1 Bs Parameters of the model
3 Error term

Source: Ravishankar & Stack (2014)

' Many studies use the sum of exports and imports as the dependent variable; however, exports is the most com-
monly used dependent variable found in the trade flows gravity models (Kepaptsoglou et al., 2010)

83



The basic gravity equation consists of an independent variable of trade flows between
the countries and other dependent variables relating to the economic size of trading part-
ners and the geographical distances between their economic centers.

The separate role of GDPPC, ! (i.e., per capita income) in the gravity equation is to
indirectly test the Linder hypothesis. Although the Linder hypothesis presents no em-
pirical model, the theory suggests that if an importing country’s aggregated preferences
for goods are similar to an exporting country’s consumption patterns, the country j will
develop industries similar to the country i. In other words, the Linder hypothesis is con-
cerned with income similarities (Fajgelbaum et al., 2011). However, it has to be noted
that the similarity of GDP per capita might not necessarily lead to the similar structure
of the consumption, since income inequality, often represented by the Gini coefficient,
might produce a different consumption structure. For the purposes of simplicity and in
order to remain in line with other researchers’ methodologies, the consumption structure
in this article is approximated by GDP per capita similarity.

The gravity equation also includes a vector of time-invariant explanatory variables,
Zij;

Xip

prises dummy variables, such as landlocked countries, common colonial ties, or an in-

a vector of time-varying trade-stimulating (pull) and trade resisting (push) variables,
and the error term, &;. The vector of time-invariant explanatory variables Z;; com-

dicator for institutional proximity. The vector of time-varying explanatory variables X”l.j
refers to the time sensitive variables, such as exchange rates and accession to the trade
blocs.

Some dummy variables (either an island, a landlocked country or common borders)
are used to reflect the hypotheses that the transport costs increase with distance, and that
they are higher for landlocked countries and islands but are lower for neighboring coun-
tries. Dummies for common language, adjacency or other relevant cultural features such
as common colonial history are used to capture information costs. Tariff barriers are gen-
erally included in the form of dummies for the existence of regional trade agreements.

The full gravity equation of trade determinants between Baltic States and their trade
partners, used in the research, is specified as follows:

InEXPf; = By + B1In(GDP); + B,In(GDP)’ + B3In(DIST);; + B,In(GDPPC);; +
BsIn(RER)} + BsIn(RER)' + B;In(D_CBO);; + Bgln(D_CCO);; + Boln(C_EV)}; +
BioIn(D_CCU)§; + &f; )

The gravity equation was log-linearised to give an empirical version of the model. Vari-
ables of the equation are explained in Table No. 2.
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TABLE No. 2. The list of Variables to be used in the Research

Variable Name Explanation
Exports (goods and services, FOB) from country i to
EXPt. E t *

4 xports country jin USD producer prices (year 2010 = 100°)
GDP! Exporter GDP Exporter GDP in USD producer prices (year 2010 = 100)
GDP} Importer GDP Importer GDP in USD producer prices (year 2010 = 100)

o Exporter and importer GDP per capita difference in USD
GDPPCt; GDP ff
CU per capita difference producer prices (year 2010 = 100)
Exporter real exchange rate, in local currency units per
RERY E t | exch t e

! xporterreal exchange rate | ysp in consumer prices (year 2010 = 100)

Importer real exchange rate, in local currency units per
RER? I t I exch t
J mporterreal exchange rate USD in consumer prices (year 2010 = 100)
i in kil h itals of th
DIST, Distance Dlsta.ance in kilometers between the capitals of the
y trading partners
;=1ifth ies sh I
D CBO, Common border Common b.order if the countries share a dry land
y border, = 0 if not
D cco. Common coloniser Common colohiser; = 1 if b.oth of the countries were
U part of the Soviet union, = 0 if not
C EUt Common currency EU mer_nbershlp; =1if bpth of the countries belong to
Yy the EU in the year t, = 0 if not
D_ccut EU membership Common currency.; =1 if both of.the countries have
4 common currency in the year t, = 0 if not
By Bys 1 Big Parameters Parameters of the model
ef-j Error term Error term

Source: Created by author, based on Ravishankar & Stack (2014)

The variables of an island, a landlocked state or a land area are not used in the gravity
equation because, from the perspective of the Baltic States, all the countries have similar
geographical positions, and this aspect is not considered as being important. As countries
do not share a common language, this variable is also not relevant. Institutional proxim-
ity, being difficult to quantify, is also omitted from the gravity equation of this research.

Panel data is often used for gravity model calculations. For this research, the panel
data set consists of bilateral export flows from the Baltic States to their main export
markets. The export markets were selected following the rule that the export to these
countries should cumulatively constitute at least 90% of any of the Baltic States exports.
Accordingly, there are 30 countries included in the set of panel data. Country i means the
Baltic State and country j means its trade partner. The full list of pairs of the Baltic States
and its trade partners are provided in Table No. 1 of the Appendix.

2 The year 2010 is used as a reference year to adjust data for inflation using consumer price index.
3 The exchange rates for the countries that adopted common currency (euro) were chain- linked with the euro
exchange rate upon entry into the European Monetary Union/
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The sample period covers the period of 1994-2015. The nominal exports data in
USD at constant producer prices (year 2010 = 100) is sourced from the Directions of
Trade Statistics (DOT) and the International Monetary Fund (IMF) (Directions, 2016).
The USD producer prices were sourced from the International Financial Statistics (IFS)
and the IMF (International, 2016). Data on GDP and GDP per capita were taken from
the World Development Indicators (WDI) and the World Bank (World, 2016). The geo-
graphical distance between the trading partner countries was taken from the Center for
Prospective Studies and International Information (CEPII) (Center, 2016). Data for cal-
culating the real exchange rate was taken from the WDI and the World Bank (World,
2016). The data used to chain-link the national exchange rates with the euro upon its
adoption were taken from the European Commission (Converting, 2016). The US con-
sumer prices (year 2010 = 100) were used to express the nominal exchange rate into real
exchange rate, sourced from the IFS and IMF (International, 2016).

4. Analysis of Results

The Baltic States economies and the trade flows were growing almost during the whole
period of 1992-2015 (see Picture No. 1).
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PICTURE No. 1. Baltic States Export Trends 1992-2015, in million USD

Source: Direction of Trade Statistics, International Monetary Fund (2016)

The volume of exports of Latvia, Estonia and Lithuania have grown in double digits
in the past decade. On absolute terms, Lithuania’s export is twice as high as that of Lat-
via’s and Estonia’s because Lithuania is a larger economy. The growth trend of the Baltic
States exports was strong up until the current crisis of 2008, when exports dropped in
all the three countries. However, the export volumes reached the previous levels in just
three years, and continued to grow up until 2013.
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The export levels of Baltic States in 2014-2015 have been hampered by the eco-
nomic slowdown in the EU as well as by the economic and political developments in
Russia. Russia’s conflict with Ukraine, which began in late February 2014, prompted a
number of governments to apply sanctions against individuals, businesses and officials
from Russia and Ukraine. These sanctions were approved by the US, the EU and other
countries and international organisations. Russia has responded with sanctions against
a number of countries, including a total ban on food imports from the EU, US, Norway,
Canada and Australia. The sanctions have contributed to the collapse of the Russian cur-
rency and the 2014-2015 Russian financial crisis. They have also caused economic dam-
age to a number of EU countries, with the total losses estimated at €100 billion (Sharkov,
2015). Additionally, Russia’s economy has been hardly hit by low oil prices. In turn, the
Baltic States economies have sustained the strongest hit by the negative political and
economic developments in Russia.
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PICTURE No. 2. Changes of Baltic States Exports to Russia 2010-2015, %
Source: Direction of Trade Statistics, International Monetary Fund (2016)

As seen in Picture No. 2, Baltic States exports to Russia started to fall dramatically
in 2014 with -3% from Lithuania and up to -17% from Estonia. In the year 2015, the
already low levels of exports to Russia declined even further by -30%, -42% and -44%
in Latvia, Estonia and Lithuania, respectively.

Table No. 3 provides the summary statistics on the panel data, used in the gravity
equation for this research.

The number of observations N for all except one variable is 1914, which means that
the panel is nearly balanced, and is also large enough to produce statistically reliable
results. Since the VIF (variance inflation factor) for none of the independent variables
is greater than 2.01, the correlation between the variables and multicollinearity of the
regression is not high.
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TABLE No. 3. Summary Statistics

Variable* N VIF Mean | Median Min Max St Dev
EXPY; (Exports) 1905 - 18.30 18.59 6.64 22.53 1.99
GDPt (Exporter GDP) 1914 | 1.38 | 23.82 23.83 23.01 24.51 0.38
GDPt(Importer GDP) 1914 | 1.63 26.67 26.72 23.01 30.44 1.62
GDPPCY, (GDP per capita difference) | 1914 1.54 9.33 9.86 -2.49 11.27 1.45
RER§ (Exporter real exchange rate) 1914 1.01 1.17 1.15 -0.72 3.07 1.32
RER,( (Importer real exchange rate) 1914 1.07 2.31 1.89 -3.13 9.59 2.27
DIST; (Distance) 1914 | 1.72 7.25 7.32 4.68 8.90 0.93
D_CBO;; (Common border) 1914 | 1.90 0.10 0 0 1 0.30
D_CCO; (Common coloniser) 1914 | 2.01 0.21 0 0 1 0.41
D_CCU; (Common currency) 1914 | 1.09 0.04 0 0 1 0.20
C_EUY, (EU membership) 1914 | 1.53 0.32 0 0 1 0.47

Source: Author’s calculations

The mean of the numerical variables is, in general, very close to the median values,
which implies that there are not many outlying values and the panel data is quite symmet-
ric. Five out of seven variables are slightly skewed to the left as their medians are more
than the mean values. The standard deviation of the exports is small, despite the rather big
difference between minimum and maximum values (6.64 and 22.53). This suggests that
export observations are relatively close to the mean value. The exporter and importer real
exchange rate is relatively higher than the median deviation from the mean, and the higher
standard deviation suggests that exchange rates of the analysed trading partners have been
fluctuating significantly during the analysed period, and, in this way, have impacted the
competitiveness of the trading partners. A rather high standard deviation of GDP per capita
difference suggests that the Baltic States have many important trade partners with different
levels of income. This does not support the Linder hypothesis, which states that the main
trading partners should have a rather similar level of income.

Table No. 4 gives the empirical results of the gravity model, capturing export flows
from the Baltic States to their main 30 trading partners over the period of 1994-2015.

TABLE 4. Gravity Model Results

Variable Coefficient | SE Coefficient T-Value P-Value
Intercept -30.96 1.66 -18.62 <0.0001
GDP§ (Exporter GDP) 1.59 0.07 2252 <0.0001
GDP?, (Importer GDP) 0.72 0.02 40.19 <0.0001
GDPPC!;(GDP per capita difference) 0.16 0.02 8.58 <0.0001
RERY (Exporter real exchange rate) 0.19 0.02 10.27 <0.0001
RERY, (Importer real exchange rate) -0.13 0.01 -12.15 <0.0001
DIST; (Distance) -1.36 0.03 -45.17 <0.0001
D_CBO;; (Common border) 213 0.07 28.52 <0.0001
C_EUY; (EU membership) 0.67 0.06 11.38 <0.0001

Source: Author’s calculations

4 For definitions of variables see Table 2.
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The initial regression analysis showed that the dummies of common border and com-
mon currency are statistically insignificant (with P-values more than 0.05 for both). The
insignificance of a common border can be explained, since the Baltic States are rather
small in size and are considered small, open economies with an easy access to the most
of the neighboring countries. The common currency dummy insignificance was most
likely a result of the Baltic States having euro as their currency for a relatively short
period (Estonia introduced euro in 2011, Latvia in 2014, and Lithuania in 2015). All the
rest of the variables are significant with the 95%, and also with the 99% confidence level.

The R-Square of the regression is 74.86%, which is rather high, meaning that the
gravity model variables explain most of the export levels between the analysed countries.

The gravity model results suggest that the most important factors influencing the
trade between the Baltic States countries and their trade partners are a common colon-
iser, exporter GDP, and distance between the countries. Membership in the EU is a posi-
tive factor, but not as important as the latter ones. The least important factors are exporter
and importer real exchange rates and the GDP per capita difference.

The core gravity model variables are the GDP of trading partners and the distance
between the countries. In the case of Baltic States, both of the core parameters are sig-
nificant; however, their importance is second to the previous economic ties with Rus-
sia and other former Soviet Union countries (i.e., the common coloniser variable). The
augmented gravity model also includes the GDP per capita variable as a reflection of
the Linder hypothesis. According to the hypothesis, countries with the similar level of
income should trade more. However, the Linder hypothesis does not hold true in the case
of the Baltic States, as the parameter of GDP per capita difference is positive, suggesting
that the bigger the difference between the GDPs, the more trade should there be. On the
other hand, the coefficient for GDP per capita difference is one of the smallest; therefore,
the importance of this variable is rather limited. The distance coefficient is negative, thus
supporting the core gravity model of trade assumption that trade related costs reduce the
trade volumes between the countries.

The importance of variables of real exchange rate is rather limited, thus meaning
that the exchange rate movements are not the key drivers of the trade volumes of the
Baltic States, even though exchange rate movements affect the competitiveness of the
countries. All of the Baltic States at the end of the analysis period had the euro as their
currency. Despite all the three countries introducing euro only in the recent years, all of
them had been preparing to join the Eurozone by pegging their currencies to euro soon
after the euro was introduced in the EU. Therefore, for the Baltic States, the euro and US
dollar exchange rates proximate the national currency movements against the dollar. The
gravity equation estimates suggest that the euro depreciation against the US dollar had a
positive effect on the Baltic States’ export levels. On the other hand, the trade partner real
exchange rate coefficient is negative, meaning that the partner currency’s depreciation
against the US dollar has reduced the receptiveness for Baltic States’ exports.
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The analysis of the economic significance of the regression parameter estimates
shows that a 10% increase in a Baltic State’s GDP would result in a 15.9% increase in
the export levels of that Baltic State to its trade partners, while a 10% increase of a given
Baltic State trade partner GDP would increase the export volumes from the Baltic State
to the said trade partner by around 7.2%. In case the Baltic State trade partner joined the
EU, the export levels of the Baltic State to that country should increase by 6.7%. The
10% increase in the GDP per capita difference between Baltic State and its trade partner
would lead to the 1.6% export increase to that trade partner.

5. Additional Gravity Model Estimates

The previous section provided an analysis of gravity model variables that have an impact
on the volumes of the Baltic States’ exports. In addition to the chosen variables, looking
through the analysis period of 1994-2015, few important events should be identified
and analysed separately: the 1998 Russian crisis, the start of Baltic States accession into
the EU in 2002 and the 2008 financial crisis. To separately analyse the effects of these
events on the Baltic States’ trade, the panel data was accordingly divided into pre- and
post- 1998, pre- and post-2002 and pre- and post-2008 years. The gravity model estima-
tions for separate periods are provided in Table No. 2 of the Appendix. The variable of
EU membership was excluded from these estimates, as EU membership dummy has only
the value of zero in pre-1998/2002 data sets.

The 1998 Russian crisis was the first major Russian crisis after the collapse of the
Soviet Union. The crisis dramatically affected Russia and its neighboring countries, in-
cluding the Baltic States. The crisis, among other things, was a first push for the Baltic
States to start reorienting their economies and exports to more competitive Western Eu-
ropean countries.

The post-1998 gravity model estimates show that the growing levels of GDPs of the
Baltic States were more significantly increasing the export levels of the countries, com-
pared to the pre-1998 period. The rest of the variables were less important in defining the
volumes of exports after 1998. Another interesting observation to be made is that the im-
portance of a common coloniser after 1998 dropped significantly (its coefficient declined
from 3.05 to 1.60). This supports the assumption that the Baltic States made significant
export direction adjustments after the Russian crisis. The importance of GDP per capita
difference after 1998 declined, as the export levels of the Baltic States were growing in
any case. The variable of the exchange rates continued to be relatively unimportant in
defining the dependent variable.

The start of accession into the EU in 2002 was a critical moment in time for the Bal-
tic States. In that year, the negotiations on the accession into the EU were finalised. This
de facto meant that Baltic States were going to become the official members of the EU
in 2004. In addition, the euro was introduced in the circulation in 2002, and Lithuania
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and Estonia have pegged their currencies to euro in the same year (Latvia’s currency was
pegged to euro in 2004). These important events highlight the significant increase of the
economic ties between Baltic States and other EU members in 2002.

The pre- and post-2002 gravity estimates suggest that the same tendencies as before
and after the 1998 Russian crisis were prevailing. The higher GDP levels were fueling
higher export levels and the trade ties to the former Soviet Union countries were dimin-
ishing. In addition, the GDP per capita difference between the Baltic States and their
trading partners became even less important after 2002.

On the other hand, an analysis of the Baltic States exports dynamics to the EU sug-
gests additional conclusions.
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PICTURE No. 3. Share of Baltic States exports to the EU, 1994-2015, %

Source: Direction of Trade Statistics, International Monetary Fund (2016)

As seen from the Picture No. 3, the considerable hike of the Baltic States export share
to the EU appeared between 1997 and 2000, just after the 1998 Russian crisis. However,
starting from 2004, the share of exports to the EU started to decrease up until the coun-
tries employed post-2008 crisis export oriented growth policies, introduced the euro as
their currency and exports to Russia dropped dramatically. Hence, the strongest effect
of the integration to the EU on the Baltic States exports was before and during the EU
accession period.

The 2008 financial crisis was another important factor, significantly affecting many
economies of the world. The crisis also strongly affected the Baltic States as their GDPs
shrunk significantly, the worst being the year 2009 when Baltic States’ economies plum-
meted by 14-15% (World, 2016). Having in mind that the export was seen by all the
three countries as the main path to the recovery, the effect of the 2008 crisis is worth
analysing separately.
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The comparison of pre- and post-2008 financial crisis period highlights the dimin-
ished importance of levels of GDP on the volumes of exports. Indeed, as mentioned
before, GDPs of the Baltic States were falling dramatically during the crisis, while ex-
port was seen as the only way to recovery. After the crisis, the Baltic States focused
on stimulating their exports, and this is reflected in the gravity model results. Another
distinguishing aspect of pre- and post- 2008 analysis is the insignificance of the GDP per
capita difference variable. This suggests that the Baltic States have built their competi-
tive advantages in international trade and are exporting products and services that they
are able to produce best.

The gravity model estimates for different periods suggest that the core gravity model
parameters — GDP and distance — remain very significant drivers of the volumes of the
exports of the Baltic States. However, the importance of distance is diminishing. This is
an effect of globalisation and deeper integration not only among the partners of separate
free trade agreements, but all the countries of the world. The importance of many other
variables, in particular, the former common coloniser and GDP per capita difference,
diminishes over time, too.

6. Conclusions

The gravity model of trade rests on the presumption that the size of the economy is the
main trade stimulating factor, and the main resisting factor is the distance between the
trading countries. In case of the Baltic States, both of the core parameters are significant;
however, their importance is second to the previous economic ties with Russia and other
former Soviet Union countries. The findings support the gravity model assumption, but
the results also underline the significance of the other factors, influencing the trade flows
between the countries. The analysis revealed that the economic ties with former Soviet
Union members are diminishing over time, in particular after certain strong economic
and geopolitical shocks.

The dramatic changes of the trade composition of the Baltic States occurred in the
past couple of years, when exports to Russia shrunk in double digits. This mainly hap-
pened because of geopolitical tensions raising from Russia’s conflict with Ukraine in
2014. Thus, dramatic political factors can affect trade patterns significantly and in a very
short time.

The Baltic States have many important trade partners with different levels of income.
This finding does not support the Linder hypothesis, which states that the main trading
partners should have a rather similar level of income.

The gravity equation estimates show that the Baltic States membership in the EU has
a positive effect on the export levels of the Baltic States to other EU members. The find-
ings are consistent with other researchers’ conclusions, because many other researchers
also found that free trade agreements have a positive effect on trade between their mem-
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bers via a trade creation effect. However, the strongest effect of integration in the EU on
the Baltic States exports was before and during the EU accession period.

The data analysis showed that the existence of a common border and a common cur-
rency are not significant factors influencing the Baltic States’ trade flows. The existence
of common border is insignificant, because the Baltic States are rather small in size, and
are considered as small, open economies, with an easy access to the most of the neigh-
boring countries. The common currency insignificance might be the result of the Baltic
States having euro as their currency for a relatively short time at the time of research. On
the other hand, some other researchers also found that euro’s effect on the trade creation
is not as large as commonly thought (Bun & Klaassen, 2007).

The importance of variables of real exchange rate is rather limited, thus meaning
that exchange rate movements are not the key drivers of the trade volumes of the Baltic
States, even though exchange rate movements affect the competitiveness of countries.

The growing levels of GDPs of the Baltic States was an increasingly important factor
influencing the higher export levels of the countries from 1994 up until the financial cri-
sis of 2008. However, the data comparison of pre- and post-2008 financial crisis period
highlighted the diminished importance of levels of GDP on the volumes of exports. The
GDPs of Baltic States were falling dramatically during the financial crisis of 2008, while
export was seen as the main path to the recovery. Thus, analysis suggests that the Baltic
States adopted successful policies to stimulate their exports as the main path leading to
the economic recovery.

The core gravity model parameters — GDP and distance — remain very significant
drivers of the volumes of the exports of the Baltic States. The distance coefficient in
the gravity equation is negative, thus supporting the core gravity model assumption that
trade related costs reduce the trade volumes between the countries. However, the impor-
tance of distance for the trade volumes of the Baltic States has been diminishing over
time. The diminishing importance of distance in trade relations is the direct effect of
globalisation and deeper integration among all the countries in the world.

REFERENCES

Anderson, J. E. (2011). The Gravity Model. Annual Review of Economics, 3, 46. Retrieved August
10, 2016 from https://www?2.bc.edu/james-anderson/GravityModel.pdf.

Bacchetta M. et al. (2013). Practical Guide to Trade Policy Analysis. United Nations and World
Trade Organization, 236. Retrieved March 6, 2016, from http://vi.unctad.org/tpa/web/docs/intro.pdf.

Baier S. L., & Bergstrand J. H. (2009). Bonus Vetus OLS: A Simple Method for Approximat-
ing International Trade-Cost Effects Using the Gravity Equation. Journal of International Econom-
ics, 77(1), 77-85. Retrieved March 2, 2016 from http://www.sciencedirect.com/science/article/pii/
S0022199608001062.

93



Bun M. J. G., & Klaassen F. M. (2007) The Euro Effect on Trade is Not as Large as Commonly
Thought. Oxford Bulletin of Economics and Statistics, 69(4), 473-96. Retrieved March 8, 2016 from
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=603801.

Center for Prospective Studies and International Information (CEPII). Geographical Distances be-
tween the Countries. Retrieved July 20, 2016, from http://www.cepii.fr/CEPII/en/cepii/histoire.asp.

Converting to the Euro, European Commission. Retrieved July 20, 2016, from http://ec.europa.cu/
economy_finance/euro/adoption/conversion/index_en.htm.

Direction of Trade Statistics, International Monetary Fund. Retrieved July 20, 2016, from http://
data.imf.org/?sk=9D6028D4-F14A-464C-A2F2-59B2CD424B85.

Disdier A. C., & Head K. (2008). The Puzzling Persistence of the Distance Effect on Bilateral
Trade. Review of Economics and Statistics, 90(1), 37-48. Retrieved March 6, 2016, from http://strategy.
sauder.ubc.ca/head/Papers/meta.pdf.

Egger P. (2008). On the Role of Distance for Bilateral Trade. The World Economy, 31(5), 653—62.
Retrieved March 1, 2016 from http://onlinelibrary.wiley.com/doi/10.1111/j.1467-9701.2008.01098.x/
abstract.

Fajgelbaum, P. D., Grossman, G. M., & Helpman E. A. (2011). Linder Hypothesis for Foreign Di-
rect Investment. NBER Working Paper No. w17550. Retrieved March 8, 2016 from http://papers.ssrn.
com/sol3/papers.cfm?abstract id=1950968.

Gopinath M., & Echeverria R. (2004). Does Economic Development Impact the Foreign Direct
Investment-Trade Relationship? A Gravity Model Approach. American Journal of Agricultural Eco-
nomics, 86(3), 782—7. Retrieved February 20, 2016 from http://econpapers.repec.org/article/oupajagec/
v_3a86 ai 3a3 3ap 3a782-787.htm.

Grant J. S., & Lambert D. M. (2008). Do Regional Trade Agreements Increase Members’ Agricul-
tural Trade? American Journal of Agricultural Economics, 90(3), 765-82. Retrieved March 3, 2016
from https://ideas.repec.org/a/oup/ajagec/v90y2008i3p765-782.html.

International Financial Statistics, International Monetary Fund. Retrieved July 20, 2016, from
http://data.imf.org/?sk=9D6028D4-F14A-464C-A2F2-59B2CD424B85.

Kalirajan K. (2007). Regional Cooperation and Bilateral Trade Flows: An Empirical Measurement
of Resistance (2007). International Trade Journal, 21(2), 85-107. Retrieved March 1, 2016 from http://
www.tandfonline.com/doi/abs/10.1080/08853900701266555.

Kepaptsoglou K., Karlaftis M. G., & Tsamboulas D. (2010). The Gravity Model Specification for
Modeling International Trade Flows and Free Trade Agreement Effects: A 10-Year Review of Empiri-
cal Studies. The Open Economics Journal, 3, 1-13. Retrieved March 6, 2016, from http://www.econ-
stor.eu/bitstream/10419/67427/1/716972018.pdf.

Kristjansdottir H. A. (2005). Gravity Model for Exports from Iceland. University of Copenhagen,
Department of Economics, Centre for Applied Microeconometrics Working Paper No 2005-14. 39.
Retrieved March 1, 2016 from https://ideas.repec.org/p/kud/kuieca/2005_14.html.

Lampe M. (2008). Bilateral Trade Flows in Europe, 1857—1875: A New Dataset. Research in Eco-
nomic History, 26(1), p. 81-155. Retrieved February 2, 2016 from http://www.emeraldinsight.com/doi/
full/10.1016/S0363-3268%2808%2926002-7.

Martinez Z. 1., & Suarez B.C. (2005). Transport Costs and Trade: Empirical Evidence for Latin
American Imports from the European Union. Journal of International Trade & Economic Develop-
ment, 14(3), 353-71. Retrieved February 9, 2016 from https://ideas.repec.org/a/taf/jitecd/v14y-
2005i3p353-371.html.

94



Mele M., & Baistrocchi P.A. (2012). A Critique of the Gravitational Model in Estimating the De-
terminants of Trade Flows. International Journal of Business and Commerce, 2(1). Retrieved August 8,
2016 from http://www.ijbcnet.com/2-1/1JBC-12-2107.pdf.

Nitsch V. (2000). National Borders and International Trade: Evidence from the European Union
(2000). Canadian Journal of Economics, 33(4), 1091-105. Retrieved March 5, 2016 from https://ideas.
repec.org/a/cje/issued/v33y2000i4p1091-1105.html.

Nowak-Lehmann F., Herzer D., Martinez-Zarzoso 1., & Vollmer S. (2007). The Impact of a Cus-
toms Union between Turkey and the EU on Turkey’s Exports to the EU. Journal of Common Market
Studies, 45(3), 719-43. Retrieved on March 2, 2016 from http://onlinelibrary.wiley.com/doi/10.1111/
jems.2007.45.issue-3/issuetoc.

Paas T., & Tafenau E. (2004). Modelling the Economies of the Baltic Sea Region. University of
Tartu (Estonia), edition 1, /7(17). Retrieved January 7, 2016, from https://ideas.repec.org/h/mtk/fec-
hap/17-03.html.

Papazoglou C. (2007). Greece’s Potential Trade Flows: A Gravity Model Approach. International
Advances in Economic Research, /3(4), p. 403—14. Retrieved February 2, 2016 from https://ideas.
repec.org/a/kap/iaecre/v13y2007i4p403-414.html.

Park I., & Park S. (2008). Reform Creating Regional Trade Agreements and Foreign Direct Invest-
ment: Applications for East Asia. Pacific Economic Review, 13(5), 550-66. Retrieved March 4, 2016
from http://www.agi.or.jp/workingpapers/WP2007-01.pdf.

Pelletiere D., & Reinert K. A. (2004). Used Automobile Protection and Trade: Gravity and Ordered
Profit Analysis. Empirical Economics, 9(4), 737-51. Retrieved February 12, 2016 from http://link.
springer.com/journal/181.

Pietrzak M. B., & Lapinska J. (2014). The Use of Gravity Models in the Identification of the Fac-
tors Determining Trade Flows in the European Union. Institute of Economic Research Working Papers,
No 8/2014, p. 25. Retrieved March 6, 2016 from https://ideas.repec.org/p/pes/wpaper/2014no8.html.

Ravishankar G., & Stack M. The Gravity Model and Trade Efficiency: A Stochastic Frontier Analy-
sis of Eastern European Countries’ Potential Trade (2014). The World Economy, 37(5), 690-704. Re-
trieved March 6, 2016, from http://papers.ssrn.com/sol3/papers.cfm?abstract id=2434344.

Sarker R., & Jayasinghe S. (2007). Regional Trade Agreements and Trade in Agri-food Products:
Evidence for the European Union from Gravity Modeling Using Disaggregated Data. Agricultural Eco-
nomics, 37(1), 93—104. Retrieved February 18, 2016 from http://onlinelibrary.wiley.com/doi/10.1111/
j.1574-0862.2007.00227 .x/abstract.

Sharkov D. (2015). Russian Sanctions to ‘Cost Europe €100bn’. Newsweek. Retrieved March 10,
2016, from http://europe.newsweek.com/russian-sanctions-could-cost-europe-100-billion-328999.

Shepherd B. (2012). The Gravity Model of International Trade: A User Guide. United Nations Eco-
nomic and Social Commission for Asia and the Pacific (ESCAP), p. 76. Retrieved March 1, 2016, from
http://www.unescap.org/sites/default/files/tipub2645.pdf.

Tinbergen, J. (1962). Shaping the World Economy, Suggestions for an International Economic
Policy. Books. Twentieth Century Fund, New York. Retrieved March 1, 2016 from http://hdl.handle.
net/1765/16826.

World Development Indicators, World Bank. Retrieved July 20, 2016, from http://databank.world-
bank.org/data/reports.aspx?source=world-development-indicators#.

95



SuOIe[Nd[eD S JoYINe ‘pun4 AIRISUOIA [BUOIIRUISIU| ‘SD1ISIIRS Spel] JO UOIdaII( :924N0S

%001 %00l | 678'/TL plHoM

%06 %L 0v9 snudAd

%06 %L 4V puepsziims

%001 %001 £10'991 pPHoMm %68 %L S8/ puejai|

%001 %00l | 898'//T pHom %06 %L 996 epeue) %68 %L £v8 ueisyezey|
%06 %L 67T epeue) %06 %L 610°L Kiebuny %88 %L Sv8 Kaxany
%68 %L 045T puepaziims %68 %L LOE'L ureds %/8 %L 100'L dlqnday Yyoazo
%88 %L ovy's ureds %88 %L €LY'L eldbIN %98 %L L£0'1 enably
%L8 %L 705'€ puejuiy %.8 %L €pSL euryd %98 %L I uteds
%98 %L ¥S6'€ ueysyyezey %L8 %L vL9'L Aaxany %58 %L 44 wnibjag
%8 %L £66'C wnibjeg %58 %L we'L Aey %b8 %L 6/8'L Ay
%€8 %C v61'S A&y %8 %L Yhe'T puejod %C8 %C 186'L aduely
%18 %C £€g's Kemion %E€8 %L ¥8€'T wnibjag %18 %C 800'C auten|n
%6. %€ 987’8 saje)s payun %C8 %C 029'C autenin %6/ %C 020'C sa1e15 pPaYIuN
%9L %€ S66'8 Jiewuaq %08 %C 189'C aduely %8L %C 789'C sniejag
%EL %€ 109'6 autenjn %8/ %€ SLEY spuepiayiaN %9L %C ¥SL'T KemioN
%69 % L0L'0L uspams %9L %€ 005t | wopbuny payun %EL %C L£0'E SpuelayIaN
%99 % w0l aduely %EL %€ [Ty Jiewuag %LL %€ TsT's puejui4
%¢9 %S 1Y9'CL spuepiayiaN %0£ %€ LLL'S KemiopN %89 %P Sb0's Jiewuaq
%LS %S 91LT’sL sniejag %.9 %P €€59 sajeis payun %S9 %t 889'S puejod
%ES %S [Sl'yL | wopbury payun %E9 %S 678 eluenyyn %09 %9 815’/ wopbury panun
%8t %S GsT'sL ejuojs3 %8S %9 LvZ'6 Auewan %S %9 oL’ uspams
%Y %9 voL'LL puejod %ES %6 8TT'sL eine %8t %6 80V LL Auewssn
%9€ %6 LET'ST Kueuusp %EY %01 €TLLL eissny %6E %L1 G/8'ElL ejuolsy
%LT %01 908’8t einyen %EE %S 1L 899'vT uspams %8T %P1l S0L'LL eluenyyr
%91 %91 650'St eissny %81 %81 861°0€ puejuiy %vL %vL 79781 eissny

Aw>_um_:rr_3uv X3 AE dev Aw>_um_3rcsuv X3 Arc NDmDv ﬁw>_um_3_t:uv X3 ACE _DmDv
X3 uraseys | uiaseys 1oued X3 uraseys | uraseys 1ouEd X3 uraseys | uraseys 1ouEd
awin|oA awin|oA SWIN|OA
VINVNHLIT VINOLS3 VIALY1

XIAN3ddV

SL0Z-T661 S91L1S dN3jeg 3y Jo sidued (X3) Hodx3 utey 3yL L 'ON I1gvL

96



so1ewlsa-1sod a1e Mojaq ‘sa1ewilsa-aid sy aie daoqe 10N
SUOI3e|Nd[eD S, JoYINy :22/N0S

L000'0> 8S'vL oLo " 1000°0> 8/'81 800 7Sl 1000°0> 26'0¢ 800 091 (1api10q uowwod)
L000°0> €6'LC oLo 1454 1L000°0> 7981 710 LS°C 1L000°0> 6€91 6L0 S0'€ .\._OM.UlQ
L000°0> e8'LE- 700 6C L- 1L000°0> 660t~ €00 8€'L- L000°0> 6¥'St- €00 LyL- (acubisiq)
L000°0> 86°0t- 00 9¢°L- L000°0> 8gLrLE- So00 9'L- L000°0> ¢6'€C- £L0°0 S9'L- \C.w‘Q
10000> 6,9~ 100 oL'0- L000°0> L6°01- L0'0 €Lo- 1000°0> oLezL- L0°0 €Lo0- (3101 3bUDLYIX3 (D3I
L000°0> vELL- L0'0 9L0- 1000°0> 8l°L- 00 v1°0- 1000°0> 145 €00 1°0- \mtoae:tw\tmm
1L000°0> 9€'s €00 7L0 1000°0> WA <00 91’0 1000°0> S6'8 00 810 (2301 2bUDYOX3 [DAI
L000°0> 0€'6 00 (44t} 1L000°0> 60°L €00 €C0 1L000°0> 00's 00 [44) Ja110dx3) “mmm
L6680 €L10- €00 000 1000 6C°€ 00 £0°0 L000°0> 0SS 00 LL0 (22uaJagyip bydp>
L0000> 0€'6 00 €C0 L000°0> 6€'8 €00 620 1000°0> 69 S00 €€0 4ad dao) .@U&&Qw
L0000> 1§°SC €00 590 L000°0> vr'ce 00 890 1000°0> L§'S€ 00 690 (d@p 42110dwi)
L000°0> S9'0€ 00 €L0 1000°0> €6'CC €00 | ZA) 1L000°0> €6'L1 00 LL0 M\QQU
L000°0> el Lo STl 1000°0> 8.1l oLo o'l 1000°0> 0¥'0C 800 L9°L (d@p 42140dx3)
L000°0> 8L'6l 600 L'l 1L000°0> 888 SL'o 9’1 1L000°0> Y9 Lo sel “QQG
L000°0> 9€'9- 66'C 90°61- 1L000°0> vyolL- €V'C 9¢€'S¢- L000°0> veSL- L0'¢ 6/°0¢€- 1dar133uf
L000°0> reSL- ale 80°¢€€E- L000°0> €6'9- 69t ST L000°0> 9C’S- L0'S Se9C-

anjep-d anjep-L ushby uLIPYR0) | anjepad anjep-1 sy JuaPYR0) | anjead anjep-L ushby 1US1PYR0D 3|qenep

490D 3S 490D 3S ESSPEN

800¢ -1s0d pue -aid

200z -3sod pue -a1d

8661 -3s0d pue -a.1d

800Z PUE Z00T ‘866 L JO SIBIA -350d pUE -914 10§ S33eWIIsT [9PON ANARID 7 318V L

97



