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In recent years, research on trade rebalancing in agri-food supply chains has
gained prominence due to trade sanctions, supply chain disruptions, and
vulnerabilities exposed by pandemics and conflicts. This study focuses on
the recalibration of agri-food trade dynamics, using the 2014 Russian import
ban as a case study. The ban significantly altered the structure of agri-food
export destinations for affected countries, particularly those sharing a border
with Russia (e.g., Poland, Finland, Estonia, Latvia, Lithuania). Employing a
cross-section regression model and structural break tests, we assess the trade
rebalancing process. Our findings reveal short-term trade rebalancing effects,
primarily observed in product groups not traditionally considered main trade
specializations. There is evidence that significant part of the lost trade was
redirected to EU28 or EAEU countries and end up in the common trade areas of
these countries. Furthermore, we argue that the Russian import ban initiated a
long-term structural shift in export patterns for non-traditionally traded banned
products, while rebalancing for traditionally traded products was significantly
quicker.

KEYWORDS

agri-food trade, import ban, economic sanctions, Poland, Finland, Estonia, Latvia,
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1 Introduction

Trade creation and trade diversion are tightly connected topics and are usually considered
together. Studies in international trade, including agricultural trade, investigate the trade
creation and diversion effects of a range of shocks, positive and negative, such as negotiating
new trade agreements or introducing trade restrictions. Many works in the field support the
argument about the trade creation effect of free trade agreements and other forms of trade
liberalization, however, to the best of our knowledge, the other side of the argument, namely
the trade diversion effects of restrictive measures, still represents an opportunity for further
inquiry. Supply chain disruptions invoked by pandemic, as well as recent trade sanctions
connected with conflicts, provoked unfavorable economic effects in different parts of the world
and unveiled the fragilities of the international trade as a result. International trade
developments in recent decades have seen several episodes of newly introduced restrictive
measures, and the import ban on specified agri-food products introduced by Russia in 2014
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represents one of the remarkable cases of trade restrictions in the
relationship between the European Union and the Russian Federation,
two closely connected trading partners at that time. Geographic
proximity, which should provide an incentive to trade, as well as the
high values of trade before the ban, points to the significance of
studying the process of how impacted trading partners have
rebalanced their portfolio of export destinations because of the ban.

According to Erokhin et al. (2014), regarding Russia’s high
dependency on foreign agri-food products, the imposed ban is a
double-edged sword for Russia. Western sanctions on Russia
substantially affected Russian trade and, in consequence, decreased
the Russian GDP by 9% (Bayramov et al., 2020). However, Bélin and
Hanousek (2021) calculate that Russian sanctions imposed on
European and American food imports reduced imports by
approximately USD 12.6 billion (and resulted in about an 8 times
stronger decline in trade flows than those imposed by the EU and the
US on exports of extraction equipment).

In continuation to previous works on the topic of Russian import
ban (Liefert et al, 2019; Cheptea and Gaigné, 2020; Bélin and
Hanousek, 2021), current paper addresses the existing research gap by
looking into how quick and how significant the neighboring countries’
trade has reacted to the imposition of Russian import ban. The goal of
this paper is to assess the process of trade rebalancing driven by the
introduction of the Russian import ban introduction. The assessment
of this process should provide insights into how the mix of export
destinations for affected product groups - exporting country pairs —
has changed. Additionally, an assessment should determine whether
the import ban has changed the pattern of the trade rebalancing
process, which would mean the presence of the long-term impact of
the ban on the exporting destinations mix.

The contribution of this paper is two-fold. Firstly, the paper
proposes a methodology to assess the process of trade rebalancing of
a selected country between two selected periods. The proposed
methodology calculates a coefficient (a trade diversion coefficient or,
alternatively, a trade rebalancing coefficient are used interchangeably
in the current paper), which describes changes in trading partners’
shares; the value of the coefficient indicates whether the directions of
trade flows have changed in comparison to the reference period.
We argue that this approach can be used to assess the impact of
one-off events, such as the imposition of a trade ban or any other
instant change of the trade regime. Secondly, the paper applies the
proposed methodology to the case of Russian import ban imposition
and its effects on Russias direct neighbors. The main changes in the
trade rebalancing coefficient are described in the context of the
introduction of Russian import ban. Additionally, the paper provides
evidence of structural breaks in the time series of trade rebalancing
coefficients for neighboring countries and discusses trade rebalancing
process for products in the scope of the import ban. All in all, we show
that Russian import ban has provoked trade rebalancing for a specific
product group - trade partner pairs, especially in the case of product
groups which are not usually considered the main trading
specializations of the studied countries. For specific product groups
- trade partner pairs, we show evidence for the structural break which
means that the pattern of changes in trade partners changed after the
ban was imposed.

International trade has a transformational function in the
economy, as it positively affects the creation of the internal economic
balance and growth function, resulting in saving national resources
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and labor (Smutka et al., 2016). Political and diplomatic relations
determine trade flows among countries (Morrow et al., 1998; Rose,
2007; Heilmann, 2016). Trade policy belongs among the popular tools
in relations between countries, and international trade is being used
as a policy means in the case of conflict through the implementation
of sanctions, embargoes, and boycotts (Hufbauer et al., 1990; Caruso,
2003; Morgan et al., 2009). Throughout history, these tools have been
used to punish or coerce the specific behavior of trading partners
(Heilmann, 2016). Schultz (2015) claims that territorial disputes to
violence fuel conflicts, and these conflicts reduce economic
integration, including dampening trade. Long (2008) observes that
conflict expectations, such as the existence of a long-running rivalry,
hurt bilateral trade. There is strong evidence that extremely violent
conflicts, including wars between countries, enormously disrupt trade
(Glick and Taylor, 2010). However, lower-level conflicts such as
militarized interstate disputes or even diplomatic conflicts also disrupt
trade relations (Keshk et al., 2004; Kim and Lee, 2021). Trade balance
might be affected by a financial and economic crisis. Pettis and Pettis
(2015) claims that substantial trade imbalances spurred on the 2008-
2009 global financial crisis and were the consequence of unfortunate
policies that distorted savings and consumption patterns worldwide.

This paper focuses on the issue of rebalancing trade in relation to
the different sanctions and bans on trade. International economic
sanctions are a common feature of political interactions between
countries, and the phenomenon of international sanctions is generally
analyzed concerning their effectiveness (Caruso, 2003). The success of
sanctions is most frequently limited. Nevertheless, sanctions might
be more successful if policy goals are defined realistically and narrowly
(Fedoseeva and Herrmann, 2019). Felbermayr et al. (2020) provide a
comprehensive database on sanctions worldwide (the Global
Sanctions Data Base) and present the effects of sanctions on
international trade. Nowadays, we observe rising political tensions
between states accompanied by sanctions, including threats and
impositions (Afesorgbor, 2019). Sagi and Nikulin (2017), analyzing
other research studies, claim that import sanctions can be ineffective
in achieving the desired aims, as this tool has a limited impact on the
welfare of the country on which the sanctions are imposed.
Particularly, when an exporting country can effectively redirect
exports to other countries or resell its products through countries that
did not fall under the sanctions.

In this paper we deal with the effect of the Russian ban on
European Union countries trade rooted in the Russia-Ukraine
conflict. The sanctions regime has its origins in the escalating
diplomatic conflict over the political and military crisis in Ukraine.
Following Russian involvement in separatist movements in eastern
Ukraine and particularly the annexation of Crimea after the Maidan
Revolution, 37 countries, including all EU member states, the
United States, Canada, and Japan, levied sanctions on the Russian
Federation starting in March 2014 (Crozet and Hinz, 2020). Firstly,
the EU imposed diplomatic sanctions limited to selected Russian
persons and companies. Then, after the downing the Malaysian
airplane in July 2014, the sanctions were extended to the whole
Russian economy. On the rebound in August 2014, Russia imposed an
embargo on selected agricultural products, raw materials and food
from the EU, USA, Australia, Canada, and Norway (Kastakova and
Baumgartner, 2018).

Until 2014, Russia was the third biggest trading partner of the
European Union, after the United States and China, and the second
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biggest importer of EU agricultural products. Since the
implementation of the import embargo, the exporters of EU agri-food
products have made great efforts to compensate for the losses in
export sales to Russia by increasing exports of their products to other
countries (Stankaityte, 2016).

Erddhati-Kiss et al. (2023), in their examination of the Russian
ban’s effects on the international trade network, note that the embargo
has profoundly influenced and substantially modified the worldwide
trading dynamics for this specific agricultural commodity.
Furthermore, they assert that the imposed sanctions have failed to
alter Russia’s stance regarding Ukraine, and currently, there appears to
be no likelihood of any imminent change in this policy. Additionally,
they observe some degree of effectiveness in the sanctions’ impact on
the Russian economy. Fedoseeva (2016), in her examination of the
Russian ban’s effect on German agricultural and food exports to
Russia, proposes that while the ban had an adverse impact, its
magnitude was not as extensive as might be initially estimated without
taking into account the wider context of trade barriers imposed by
Russia on German exporters in recent years. Banse et al. (2019),
through their analysis of various trade policy scenarios and their
impacts on agricultural production and trade in Russia, the EU, and
Germany for the period 2020-2030, suggest that lifting the Russian
food import ban would have a minimal impact on Russian agricultural
production, with no significant effect on the EU. Conversely, the
establishment of an extensive free trade zone stretching from Lisbon
to Vladivostok could, depending on the competitiveness of
Russian farmers, predominantly favor EU farmers over their
Russian counterparts.

Trade constraints exerted significant strain on the agriculture and
food sector of the European Union due to a temporary shortfall. For
the EU nations, it was imperative to achieve three primary objectives:
firstly, to uphold the stability of the internal market through efficient
and well-adjusted market crisis management at the EU level; secondly,
to mitigate the adverse effects of these restrictions on certain
susceptible EU sectors through compensatory measures; and thirdly,
to enhance the robustness of the agricultural and food sector,
promoting a shift towards new markets and prospects (Kapsdorferova
and Sviridova, 2016).

The impact of the banned exports varied greatly across the EU
countries, with Lithuania and Poland being the most affected in
nominal terms (Havlik, 2014; Hagemejer, 2017). Nevertheless,
certain countries such as the Baltic states and Finland have
experienced a significant negative impact on specific sectors and
companies, as Russia was an important export market, accounting
for 60-80% of extra-EU exports of the banned products prior to the
imposition of the bans (Korhonen et al., 2018). The goods exports
affected by the 2014 Russian import ban in 2014 represented 2.6%
of Lithuania’s GDP, 0.4% of Estonia’s GDP, and 0.3% of Latvia’s GDP,
but these figures include re-exports (Oja, 2015). Russia has
consistently been a significant market for Finnish goods, particularly
food items such as milk and meat products (Berg-Andersson and
Kotilainen, 2016). However, the Finnish food trade experienced a
major challenge due to the Russian food import embargo. Prior to
the Ukrainian crisis, Russian-bound exports accounted for one-third
of Finland’s agricultural and food exports, but this figure dropped to
8.6% in 2015 (Hyytid, 2020). As a result of the Russian embargo, the
value of Lithuania’s agricultural exports experienced a significant
decrease in 2014-2015. Consequently, the dairy processing
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industry’s production profile underwent changes beginning in 2014,
and between 2015 and 2016, the export of banned agricultural
products was redirected toward alternative markets (Vitunskiene
and Serva, 2017). Smutka and Steininger (2019) found that the
import ban led to a marked decrease in Russian agrarian import
value, with a reduction of $7,389 million in the first 3 years. The ban
primarily impacted imports competing with domestic production,
showing a clear potential for local substitution. It significantly
affected imports from Lithuania, Germany, the Netherlands,
Denmark, Spain, Belgium, Finland, and France. The countries most
impacted in terms of their trade performance with Russia were
Lithuania, Latvia, Estonia, Finland, and Poland. Stimer (2015) notes
that the anticipated effect of Russia’s embargo on agricultural and
food imports from the EU, initiated in August 2014, is likely to
be most significant in the Baltic nations. Nonetheless, while these
losses are certainly challenging, they are deemed to be within
manageable limits.

As the Russian market has been closed for many agricultural
products, EU farmers have been forced to sell their products to other
countries. Due to the increase in the EU trade surplus, world market
prices have been expected to fall (Boulanger et al., 2016; Klomp, 2020).
Cheptea and Gaigné (2020) observe that Russian sanctions led to an
average 80% decrease in the value of EU export flows of banned agri-
food products to Russia (Liefert et al., 2019). Total Russian agricultural
imports sharply dropped from USD 43 billion in 2013 to USD 25
billion in 2016. Krivko et al. (2021) argue that the Russian agri-food
import ban has increased protectionism in agricultural trade. In
consequence, Russian agricultural producers have gained after the
embargo was imposed, while EU agricultural producers suffered
losses despite the compensating effect from the re-export of banned
products via neighboring countries. Smutka and Abrham (2022) argue
that the imposed ban should be perceived not merely as a retaliatory
measure. The import limitations are also intended to diminish Russia’s
reliance on foreign food imports and to bolster its national food
security. Krivko and Smutka (2020) observe that economic sanctions
between the European Union and Russia have significantly changed
trade relations and affected both economies unequally. They argue that
increasing Russian self-sufficiency triggered sustainable growth in its
agricultural production. Venkuviene and Masteikiene (2015) claimed
that the prolonged geopolitical crisis between Russia and Ukraine and
the Russian embargo on EU countries agri-food products should have
a tremendous impact on Central and Eastern European economies,
considering a substantial decrease in their exports to Russia. Krivko
and Smutka observe that the effect of the Russian import ban on the
EU member states trade is diversified and show that Germany, the
Netherlands, Latvia, Lithuania, Italy, and Poland are the most affected
(Krivko and Smutka, 2021). Smutka et al. (2019) observe substantial
changes in EU agri-food export to the Russian Federation, including
vegetables, fruits, meat and animal products, dairy and dairy products,
and fish in the aftermath of Russian import sanctions. The imposed
import ban resulted in a significant reduction in the Russian
agricultural import value. The import ban improved the overall
competitiveness of Russian agricultural trade but reduced some
product groups’ competitiveness (Smutka et al., 2016). They find that
Russian sanctions imposed on European and American agri-food
imports caused an eight times stronger decrease in trade flows than
those imposed by the EU and the US on exports of extraction
equipment. The limited retroactivity of the EU and the US sanctions
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has resulted in differences in sanctions effectiveness (Bélin and
Hanousek, 2021).

To the best of the authors’ knowledge, most literature sources on
the topic of Russian import ban did not address the problematic of
export destinations mix changes due to the ban. In other words, the
topic of trade rebalancing has not been addressed. This study
distinguishes itself from existing literature by offering a novel
methodological approach to assess the trade rebalancing process,
particularly in the context of the Russian import ban of 2014. The
current paper attempts to fill in the gap by proposing an original
methodology for assessing trade rebalancing and applying it to the
case of the countries directly neighboring Russia and their export
destination changes as a result of the ban on imports. While previous
research has primarily focused on the immediate economic impacts
of trade sanctions on international trade, this paper delves into the
specific effects on countries sharing borders with Russia, such as
Poland, Finland, Estonia, Latvia, and Lithuania. Current study’s
contribution to the literature is twofold: firstly, it provides a detailed
analysis of short-term trade rebalancing for certain product groups,
highlighting shifts in trade patterns for products not typically
considered as main trade specializations. Secondly, the paper identifies
a structural break or a significant alteration in the pattern of export
destinations for non-traditionally traded banned products. This
insight offers a new perspective on the long-term effects of trade bans,
enriching the understanding of international trade dynamics under
geopolitical constraints, particularly in constantly turbulent times.

2 Materials and methods

The rebalancing of trade flows means substituting trade flow (e.g.,
export or import) with a specific trading partner by trade flows with
another trade partner. In essence, it is about changing the destination
of trade flows. Usually, one would expect that trade flows change in
time due to economic reasons, such as changes in trade terms, trade
competitiveness or trade specialization. At the same time, studies of
economic sanctions throughout the 20™ century offer a lot of examples
of shocks that change the direction and intensity of trade flows.
Russian import ban of 2014 is one of such example (Krivko and
Smutka, 2021).

Rebalancing trade flows can be empirically estimated by
employing cross-sectional regression model as follows:

ik ik ik ik
Iny)" = " + B/ lnyl.](t_l)+s (1)

Where yi{k — is the set of export trade flows of product j with

k

trade partner k for countryi in period ¢; yl{ - is the set of export

trade flows of product j with trade partner ;c lor country i in period
t —1; Bo and B - are the regression coefficients; & - is the error term.

The empirical model (Eq. 1) is estimated for every time period 7.
The following specification can be obtained by using trade shares
instead of absolute trade values:

y']t'k jk . jk
1i —
= By +y{ In

>t
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Where m - number of trading partners in period #; # - number of
trading partners in period# —1;

In this specification, the interpretation of coeflicient ylj ¥ is that it
shows average change in trade shares between trade partners of
countryi. In case there is no change in weight of all trade partners, one
would expect this coeflicient to be equal to 1. If there are more trading
partners with decreasing weight than the ones with increasing weight,
one would expect the coefficient to be negative. This case can also
be called regression towards the mean, or a tendency to balance the
shares of the trading partners. Alternatively, this can be interpreted as
a decrease in the concentration of trade destinations or trade
diversion. If there are more trading partners with increasing weights,
then one would expect this coefficient to be positive. Alternatively, this
is equal to the increase in concentration of trade destinations.

Additionally, this coefficient can also be used to evaluate the
change in destination specialization of the country and to illustrate the
changes in export destination concentration. The concentration of
export destinations rises when the coefficient is positive, and the
concentration decreases when the coefficient is negative. In general
terms, the estimated coeflicient can characterize trade diversion and
show the degree of the trade diversion process.

Interpretation of the coeflicient is as follows:

ylj k> 1: there are more partners with increasing shares than with
decreasing shares;ylj K <1: there are more trading partners with
decreasing shares than with increasing shares;

The proposed methodology yields a time series of the regression
coefficients estimates, and changes in these time series can describe the
trade rebalancing effect of the import ban. The time series of regression
coeflicients estimates (or coefficients of trade diversion) helps to
capture the dynamic effect of the Russian import ban and the dynamic
nature of the trade rebalancing process. Major changes in the data
generating process of the time series, which is the trade regime in the
current case, entail structural breaks. We investigated the impact of the
introduction of the Russian import ban in August 2014 on the average
change in trade shares between the trade partners of countries
measured by ylj k (Eq. 2). Structural change is identified based on the
first-order autoregressive model for ylj ¥ coefficients. A structural break
occurs when a time series abruptly changes at a certain point in time.
The presence of a structural break can be tested using the Chow-test
(Chow, 1960). According to Hansen (2001), the main limitation of the
Chow-test, in comparison to other more advanced tests like, e.g.,
Andrews (1993) or Bai and Perron (1998, 2003), is that the researcher
needs to know the structural break date in advance. Nevertheless, in
the case of checking if there is a structural break in the time series for
a specific date, i.e., the introduction of the Russian import ban, the
Chow test seems to be correct and justified. The Chow test’s null
hypothesis is the equality of coefficient estimations for the split of the
original dataset; under our specification this is equal to the absence of
a structural break. Therefore, the trade rebalancing effect of Russian
import ban can be detected by testing the following hypothesis:

H,: A structural break of the trade rebalancing coefficients time
series is not present at the time of the introduction of the Russian
import bans.

HI: A structural break of the trade rebalancing coefficients time
series is present at the time of the introduction of the Russian
import bans.
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The interpretation of the test results is as follows. Based on the
specification (2), the regression coefficient estimate yljk isequal to 1
when either shares of trading partners have not significantly changed
between two consequent periods or perfect trade rebalancing has
taken place. The presence of a structural break in time series of trade
rebalancing coefficients estimates shows that the pattern has
significantly changed. This can point to the absence of trade
rebalancing over significant amount of time; the country was not able
to quickly find new export destinations. In other words, the presence
of a structural break in the time series indicates the evidence of the
long-term effect of Russian import ban, as well as the fact that trade
rebalancing required a longer time. It is important to mention that
trade rebalancing coeflicient can change not only due to effect of
import ban but due to other factors too. At the same time,
we attempted to overcome this challenge by focusing on the product
groups with highest concentration of banned products. In other
words, we focus on the product groups which are highly likely to
experience the effect of Russian import ban.

The proposed methodology of trade rebalancing analysis and
structural break identification allows an analysis using the quantity of
trade or value of trade, while nominal values or relative (the percentage
of the total for the period) values can be used. Opting for the quantity
of trade rather than the value of trade allows for control for the
changes in demand, which is naturally affected by the introduction of
the Russian import ban. By design, the Russian import ban did not
impose additional trade costs directly but was intended to decrease
the quantity of trade to zero. Therefore, we opt in to the quantities of
trade and weights of the trading partners.

Data for the research is sourced from the Eurostat Comex
database (Eurostat, 2021) and contains monthly trade flows (imports
and exports, value in euros and quantity in 100 kgs) for five countries
as the reporter (Finland, Poland, Estonia, Latvia, Lithuania) and 33
countries as partners and HS02, HS03, HS04, HS07, HS08 product
groups for the period of 2008-2020. The dataset also contains the 34™
technical trading partner for the trade flows for the rest of the world.
Each observation in the dataset represents a trade flow (export or
import) where one of the five countries of interest is the reporter and
one of the EU28 (including the United Kingdom) or EAEU countries
(Russia, Belarus, Kazakhstan, Kyrgyzstan, Armenia) is a trade partner.
Descriptive statistics of the used dataset are shown in Appendix 1,the
product categories included in the analysis are shown in Appendix 2,
while Appendix 4 summarizes export of selected commodities and
from selected countries to Russia before and immediately after the
import ban introduction. The choice of reporter countries is
determined by the fact that these countries share common features: all
of them have a common border with Russia and their exports were
affected by Russian import ban. The choice of EAEU countries to
be included into the dataset is driven by the intention to control for
the effect of the re-export of banned products via the EAEU trade
area. The proposed methodology can be applied to any set of trading
partners, given the availability of relevant trading data.

3 Results

The estimation of the coefficients in the case of quantities of trade
and weights of trading partners shows several important results. In the
case of Estonia, two product categories show the impacts of the
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Russian import ban: HS03 (Fish and crustaceans) and HS07
(Vegetables). HS03 shows oscillation across zero, however, in most of
the periods the coeflicient is negative, which shows that there are more
trading partners with decreasing shares than with increasing shares
(Figure 1). There is a significant change in the pattern for this product
in August-September of 2014, where the coeflicient dropped to-0.549
and then increased to 0.43. Based on this evidence, it is possible to
state that Estonia has managed to rebalance its trade flows for one of
the major banned products (fish and crustaceans) with the remaining
trading partners. The Russian import ban has created new trade
connections for the country.

Category HS07 (Vegetables) shows significant changes in April
2015, when the coefficient reached an all-time high level of 4.716 and
then returned to more usual levels in the range of 0 to-1.

For Finland, the biggest changes have happened in the product
category HS04 Dairy produce (Figure 2). The coeflicient dropped to
the lowest level of-0.185 in the month the import ban was introduced
(August 2014). This pattern is similar to the case of Lithuania for the
same product category (Figure 3). The main difference between
Finland and Lithuania is that lowest level of the coefficient was
reached 1 month later, in September 2014.

It is important to mention that calculated R-squared value for
regressions for the HS07 and HS08 categories in the case of Estonia
and Finland show significant fluctuations and are lower than in the
case of HS02-04 categories for the same countries. Regressions for
HSO07 in the case of Lithuania also show lower values of R-squared, but
only after August 2016, which is two years after the introduction of
ban on imports.

Lithuania has experienced significant impacts in two product
categories. The trade diversion coefficient for dairy products exports
(HS04) reached the lowest level of-0.386 in September 2014 (Figure 3).
This decrease represents the lowest point in the period of 2008-2020.
The coeflicient bounced back relatively quickly in the following
months and showed several decreases at the end of 2015 and 2017.

The most remarkable Lithuanian development of the trade
diversion coefficient can be observed in the case of vegetables (HS07).
The coefficient reached the level of-0.6 in August 2014, then showed
a positive peak (0.329) in May 2015, which was followed by a
significantly long period of negative values (Figure 4). As it will
be shown later, there is evidence of a structural break in this time
series, which happened in August 2014. In this case, it is possible to
state that Russian import ban initiated the decrease in the shares of the
export destinations of vegetables from Lithuania, which lasted from
the end of 2014 until mid-2020. This finding deepens the one
presented by Uzun and Loginova (2016), where the authors stated that
Lithuania had experienced losses in vegetables. As can be seen in
Figure 4, Russian import ban not only caused trade rebalancing
instantly after it was imposed, but also had long-term effects by
provoking the mix of Lithuania’s export destinations to become less
diverse. In other words, it suppressed trade diversion.

Another study (Boulanger et al., 2016) predicted that as a result of
imposing the import ban Lithuania and Poland should experience a
rise in domestic prices and a fall in production in the vegetable sector,
driven by the missing exports to Russia. Our findings partially confirm
this finding, however, our findings extend it with the fact that there is
no statistically significant evidence that Lithuania managed to redirect
export flows for this product group to other destinations either in the
short-term, or in the long-term. Interestingly, Skvarciany et al. (2020)
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Estimated coefficients of trade diversion for Estonia, product category HS03 Fish and crustaceans. No weighting applied. Source:
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the Eurostat Comex database.

Estimated coefficients of trade diversion for Finland, product category HS04 Dairy produce.
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attempted to model the developments of exports from banned EU
countries to Russia after the imposition of the import ban by applying
a gravity model framework and have come to the conclusion that only
Germany has experienced short-term losses, while other EU countries,
including Lithuania, did not experience either short-term or long-
term losses. The authors base their estimate on the assumption that
EU exports to Russia are dependent on Russia GDP growth, therefore
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decreasing Russian GDP per capita entails a lower forecast for EU
exports. This is a valid assumption in most cases, however, it is less
applicable to the case of Russian import ban, as the decrease in Russian
GDP per capita had the same causes as the introduction of Russian
import ban and the decrease in EU exports that followed. In other
words, it is fair to say that if there would be no international sanctions
on Russia and no Russian import ban as a retaliation measure, EU
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on the Eurostat Comex database.

Estimated coefficients of trade diversion for Lithuania, product category HS04 Dairy produce. No weighting applied. Source: own calculations based
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the Eurostat Comex database.

Estimated coefficients of trade diversion for Lithuania, product category HS07 Vegetables. No weighting applied. Source: own calculations based on

201602
201605
201608
201611
201702
201705
201708
201711
201802
201805
201808
201811
201902
201905
201908
201911
202002
202005

202008

202011

exports and Russian GDP per capita would have different dynamics
than predicted by the authors and there is an opportunity cost for EU
countries. Moreover, Kholodilin and Netsunajev (2019) claim that in
general sanctions are harmful for all participants, however, their
research does not observe strong evidence of sanctions’ adverse effect
on the GDP growth rate, both in Russia and EU member states.
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Latvia shows an interesting and important example of trade
diversion coefficient’s development (Figure 5). The coefficient reached
its two lowest points in September 2014 and January 2015 followed by
an all-time high in April 2015. After this, the coefficient moved mostly
in the positive area, suggesting the presence of a higher number of
trading partners with increasing shares than with decreasing shares.
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The presence of the coefficient in the positive area suggests that
Russian import ban had a short-term effect on the export of Latvian
dairy products but did not have a long-term effect. Partially this can
be explained by the effect of re-routing banned exports to Belarus, as
this country has free trade with Russia. In other words, Latvian
exports attempted to circumvent the ban restrictions and therefore a
quick rebalancing of exports occurred (Priede and Skapars, 2017).
However, the re-export of Latvian dairy products through Belarus was
just a short-term solution, just for a few months as per some estimates
(Priede and Skapars, 2017). Another option for the Latvian dairy
sector was to find new markets. Given the positive values of the trade
rebalancing coeflicient, it is fair to say that this was the case after the
potential of Belarus re-exporting declined.

A relatively similar situation can be observed in case of dairy
exports from Poland (Figure 6). Similar to Latvia, exports have gone
through the process of rebalancing, which is suggested by the negative
value of the coefficient in September 2014. At the same time, the
coefficient bounced back in December of the same year, and the values
of the coeflicient moved into positive territory in the following years,
with rare negative values. Despite the fact that Poland was one the
leaders in impacted volumes of banned products, especially among
the Visegrad countries (Erokhin et al., 2014), Polish exporters of dairy
products have attempted to find new destinations instead of Russia
and it is possible to state that they were relatively successful in the
long run.

The case of vegetables, fruits, and nuts exports (Figures 7, 8) from
Poland is different to dairy products. In both cases, a decrease of the
coeflicient of similar magnitude happened in the same month as
Russian import ban was introduced. There is a significant effect of
seasonality in the fruits and nuts exports destinations mix, as can
be seen in Figure 8. Even before the introduction of Russian import
ban, the structure of Poland’s export destinations was changing

10.3389/fsufs.2024.1420945

regularly, as characterized by the negative values of the trade
rebalancing coefficient.

Values of trade diversion coeflicients also point out to the fact that
trade rebalancing happened within the group of trading partners in
scope of current study. In other words, there is evidence that
significant part of the lost trade was redirected to EU28 or EAEU
countries and end up in the common trade areas of these countries.
Determining the directions of lost trade goes beyond the goals of
current study and represents an opportunity for further research on
the topic.

The results confirms the results of Bojnec and Ferto (2016), who
looked on patterns of intra-industry trade among the EU countries.
Once the economic development and economic integration of
countries increases, the intra-industry trade goes up. From that
perspective we can assume, that development of the EU 2004 accession
countries (PL, ES, LT, LV) led to easier trade creation in the other EU
countries. This could be also applied to non-European export
destinations (within the EAEU), where economic development at the
supply and demand level and liberal trade approach to the EAEU
markets (excluding Russian Federation) opened more opportunities
to trade. According to other source (Bojnec et al., 2021), Lithuania and
Estonia were countries that were able to increase the number of
exported products and find a new markets after entering EU, while
Poland experienced the expansion of average exports per existing
product with existing trade partners. This particular topic has not
been investigated; however we believe that it is a very interesting field
of further investigation.

Studying the changes in the trade rebalancing coefficients of
Russias neighboring countries might lead to the question of whether
these changes are short term or long term, as well as whether trade
rebalancing was a one-off event or rather a process extended over
time. As the data used in the current research has a time component,

0.15

0.1

0.05

-0.05

-0.1

200802
200805
200808
200811
200502
200905
200508
201105
201108
201111
201202
201205
201208
201211
201302
201305
201308
201311

200911

201002
201005
201008
201011
201102

FIGURE 5
Estimated coefficients of trade diversion for Latvia,
the Eurostat Comex database.

201402
201405
201408
201411

product category HS04 Dairy produce. No weighting applied.

201502
201505
201508
201511
201602
201605
201608
201611
201702
201705
201708
201711
201802
201805
201808
201811
201902
201905
201908
201911
202002
202005

202008

202011

Source: own calculations based on

Frontiers in Sustainable Food Systems

08

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1420945
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Krivko et al.

10.3389/fsufs.2024.1420945

0.2

01

-0.1

-0.2

-03

0.4

200802
200805
200308
200811
200902
2003905
200908
200911
201002
201005
201008
201011
201102
201105
201108
201111
201202
201205
201208
201211
201302
201305
201308
201311
201402
201405

FIGURE 6

the Eurostat Comex database.

Estimated coefficients of trade diversion for Poland, product category HS04 Dairy produce.
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Estimated coefficients of trade diversion for Poland, product category HSO7 Vegetables. No weighting applied.
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it is possible to answer this question by applying a structural break
test. In case of the current research, the Chow-test is used for the
detection of structural breaks in the time series of trade rebalancing
coefficients ylj k (Eq. 2). The null hypothesis in the Chow test assumes
that there are no structural breaks at a specified date, i.e., the date the
Russian import ban was introduced in August 2014. In Table 1, the
bold Chow statistics indicate product groups for which a statistically

Frontiers in Sustainable Food Systems

significant structural change in trade shares between trade partners
occurred in a given country due to the introduction of the Russian
import ban. The test statistics follows the F-distribution with 2 and
150 degrees of freedom.

The presence of a structural break in the time series of the trade
rebalancing coefficient estimates shows that the trade pattern has
significantly changed. This can point to the absence of trade
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rebalancing for a significant amount of time; the country was not able
to quickly find new export destinations. Thus, the presence of a
structural break in the time series implies evidence of the long-term
effect of the Russian import ban, as well as the fact that trade
rebalancing required a longer time. The Chow test’s results presented
in Table 1 reveal that a structural break in the time series of trade
rebalancing coefficients occurs in Estonia for dairy products (HS04),
in Finland for meat (HS02), and fruits and nuts (HS08), in Lithuania
for fish and crustaceans (HS03), dairy products (HS04) and vegetables
(HS07), in Latvia for meat (HS02), vegetables (HS07), and fruits and
nuts (HS08), in Poland only for fish and crustaceans (HS03). The
results show that Lithuania and Latvia are the countries that seem to
be affected the most. The structural breaks are detected for 3 out of 5
product groups in the time series of Latvian and Lithuanian trade
rebalancing coefficients.

The Chow test results correspond to results presented by other
researchers (Havlik, 2014; Oja, 2015; Hagemejer, 2017; Korhonen
etal, 2018; Hyytid, 2020), as these results confirm the distribution
and magnitude of the import ban impact on the trade of Finland,
Poland and the Baltic countries. At the same time, the results of the
Chow test reveal additional findings. The obtained results imply
that the structural breaks are identified mainly for products which
are not traditionally associated with corresponding exporter
countries. For example, exports of fruits and nuts from Finland to
Russia, vegetables from Lithuania, or fish and crustaceans from
Poland. This might indicate that the Russian import ban has
eliminated export opportunities in non-traditional sectors or
goods, while exporters managed to re-direct trade flows to new
markets relatively quickly after the introduction of the Russian
import ban.

From the EU point of view, as Kutlina-Dimitrova (2017) proves,
the overall effect of Russian sanctions is small, but it is rather
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country-specific. This statement is supported by the above-mentioned
results, which clearly present the effects on countries, however, in
different intensities and durations. Sure, the Russian embargo has
challenged EU exporters, as it has prodded them to search for new
export markets (Stankaityte, 2016).

Although the period that we on purpose selected does not
cover the events of 2022, it is important to state, that the conflict
even more affected agri-food markets resulting into increased food
insecurity in the EU [referred as food poverty (Rabbi et al., 2023)]
and around the world (Lin et al., 2023) and resulted in food trade
limitations, mainly in Ukrainian wheat (Devadoss and Ridley,
2024). In general, the conflict in Ukraine is expected to reshape
international trade and global value chains. Trade rebalancing will
become more gradual, rather than sudden. It is expected to observe
reverse-globalization with more regional blocks (Estrada and
Koutronas, 2022). According to Mardones (2023), the hypothetical
scenario of isolating Russia from international trade shall have the
largest effects on the countries of our selection, i.e., countries
bordering with Russia.

4 Discussion

The effects of trade distortions are studied by many researchers.
The effects of policy interventions on international trade do not always
meet the originally intended goals. The Russian import ban applied
after turbulent political events in 2014 affected European agri-food
exporters. EU countries neighboring the Russian Federation, which
use the Russian market as a destination for agri-food products, were
heavily affected due to their close geographical proximity. The
conducted literature review proved that there is no specific research
focusing on the trade rebalancing of targeted countries. From that

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1420945
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Krivko et al.

TABLE 1 Chow test of structural breaks.

Country Product Chow test p-value
group statistic
Estonia HS02 0.422 0.657
Estonia HS03 0.639 0.529
Estonia HS04 2.708%* 0.069
Estonia HS07 0.804 0.449
Estonia HS08 0.795 0.453
Finland HS02 2.64* 0.075
Finland HS03 0.872 0.420
Finland HS04 0.337 0.714
Finland HS07 1.669 0.192
Finland HS08 6.4%%% 0.002
Lithuania HS02 1.81 0.167
Lithuania HS03 3.018% 0.052
Lithuania HS04 2.829% 0.062
Lithuania HS07 12.833 %% 0.001
Lithuania HS08 1.102 0335
Latvia HS02 3.96* 0.021
Latvia HS03 226 0.108
Latvia HS04 0.755 0.472
Latvia HS07 5,343 0.006
Latvia HS08 4.264%% 0.016
Poland HS02 0.666 0515
Poland HS03 5.481 %% 0.005
Poland HS04 0.898 0.409
Poland HS07 1.582 0.209
Poland HS08 0.191 0.826

Source: Eurostat, own calculation. *#%#, **, * mark significance level 0.01, 0.05 and 0.1,
respectively. Bold values are significant at one of the levels (i.e., p-values lower than 0.1,
0.05, 0.01).

perspective we aimed to propose a methodological tool, which would
assess the process of rebalancing. We employ a specific approach by
developing a trade rebalancing coefficient. The coeflicient describes
the changes in the shares of trading partners and its value indicates
whether the mix of trade flows directions have changed in comparison
to the reference period.

We apply the proposed methodology to the case of imposing the
Russian import bans and its effects on Russias direct neighbors
(Finland, Estonia, Latvia, Lithuania, Poland) among the selected
banned trade categories (HS02, HS03, HS04, HS04). As expected, the
trade between the reporter countries and the Russian Federation in
the banned categories of products has significantly decreased,
however, there is a rebalancing effect among the EU28 and EAEU. Part
of the lost trade has been redirected almost perfectly to other trading
partners in this group.

Studying the changes in trade rebalancing led us to the questions,
whether these changes are short or long term, and whether the
rebalancing was a one-off event or a longer process. By applying the
Chow test, we identified structural breaks among non-traditionally
traded commodities, which implies that trade in those commodities
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has not rebalanced since the import ban was introduced, i.e., the
import ban had a long-term effect on trade in these product categories.
The rebalancing of more traditional products seems to be a quicker
process due to the involvement of larger quantities, and Russian
import ban had a short-term disturbing effect on trade. This implied
to the findings of Hummels and Klenow (2005) who concludes that
larger countries (or sectors in our case) are able to export to more
destinations, while smaller sectors will need longer time to rebalance
(Estrada and Koutronas, 2022).

Based on the current findings, several conclusions regarding
policy implications can be made. Firstly, the selected countries have
shown different patterns of trade rebalancing. Secondly, there is
evidence that trade rebalancing process of Finland, Poland, Estonia,
Latvia and Lithuania has helped to find alternative markets outside
of EU28, primarily in EAEU and mostly for traditional export
goods. Thirdly, as structural breaks in trade rebalancing coefficients’
series are present mostly in non-traditional export sectors or goods,
it can be stated that Russian import ban had marginal long-term
impact on the neighboring countries trade. It can also be concluded
that Russian import ban did invoke significant and long-term
circumvention of import ban via countries of EAEU customs union,
which is an important consideration for policy making.

The situation resulted into the fact that producers started to
develop new trade destinations. Policy makers shall put attention to
the agenda related to the trade policy, in order to help with the long-
term rebalancing activities. Trade diplomacy is able to open new
markets and new trade relations, provide insight into new markets and
new export product opportunities. Investment incentives shall enable
to refocus the current traditional production lines into new product
lines and alternative profitable niche markets. Creation of quality
measures could support export success, as well as development of
specific geographical indicators or other quality schemes. However, at
the same time, quality scheme heterogeneity decreases the trade flow
(Fiankor et al., 2021). Development of innovations also requires access
to sources of finance (private and public) as well as pro-innovative
environments without a problematic legal obstacles.

The focus on the analysis of trade quantities instead of trade in
monetary terms can be considered one of the limitations of the current
study. The main reasoning for applying this approach was due to the
inflationary regime and currency fluctuations that coincided with the
introduction of Russian import ban. At the same time, the Russian
import ban was intended to decrease to quantity of imported products
to zero, not to increase the cost of imported goods. Further research
might explore the analysis in monetary terms, which might bring
additional insight into the net effect of the ban.

The current study has intentionally not considered the 2022
sanctions, as the authors had the goal of analyzing the effects of the
Russian import ban in isolation. Consideration of the events of 2022
can be a topic of further research.

Another important feature of the current study is the focus on
neighboring countries and selected product groups. While selected
countries had a significant share of trade with Russia in agri-food
products before the ban, geographical proximity might not be the only
factor in the ban equation. Testing the trade rebalancing methodology
on an additional set of trade partners in the scope of the Russian
import ban, such as other EU countries, Australia, Canada, Norway
and United States, and other commodities, might help to reveal
additional effects of the import ban.
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