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Abstract. In this paper I apply the gravity model to analyse structural changes of Lithuania’s export
during the first pandemic year. Lithuania was selected as a case of a small open economy with relatively
high numbers of Covid-19 cases, on one hand, and a rather small decrease of its GDP growth in 2020,
on the other. The research aims to fill the gap in the current literature by investigating heterogeneity
in the goods export in terms of both product groups and export destinations*. I also analyse whether
the importance of distance and other export determining factors changed during the pandemic year.
Results suggest that Lithuania’s export is resilient to economic shocks. Although the effects of Covid-19
were heterogeneous, the pandemic year had only a negligible impact on Lithuania’s export structure.
The influence of distance or other export determinants on Lithuania’s export structure did not change
during 2020.
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1. Introduction

The year 2020 was exceptional in many countries. Covid-19 pandemic broke up
in China at the end of 2019 and reached Europe and Lithuania at the beginning
of 2020 (Worldometer, 2021). In response, mainland European countries started to
impose travel restrictions at the end of January, and before the middle of March most
of the countries (Lithuania was among them) had imposed travelling bans, closures
of stores, entertainment places, “stay-home” requirements, etc. (European Centre for

* The preliminary findings of this study were published in the proceedings of the 12th International
Scientific Conference “Business and Management 2022”.
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Disease Prevention and Control, 2021). These restrictions affected not only a signifi-
cant part of the population, but also countries’ economies and their export structures
(Arriola et al., 2021; Hayakawa & Mukunoki, 2021; Espitia et al., 2022; Vidya &
Prabheesh, 2020; etc.).

The most likely impact of such restrictions could be the drop in demand and supply
and higher transport costs, leading to the reduction of manufacturing as well as the
drop of both domestic and international trade (Hayakawa & Mukunoki, 2021; Brinca
et al,, 2020). Still, such shocks tend not only to reduce, but also to divert consump-
tion (Hayakawa & Mukunoki, 2021). People had much lower possibilities to travel,
therefore, they might go camping, sailing or buy a holiday home. People could no
longer spend their free time in a cinema or at a restaurant, hence, they might decide
to buy a larger TV and a more comfortable sofa. People had to work from home,
and schools were closed, therefore, consumers might reduce their spendings on per-
fume, clothing and footwear, and invest in computers and fast Internet instead.

Such changes in consumption could result in heterogeneous changes in export
structure (Zainuddin et al., 2021; Zainuddin et al., 2022). Countries’ export could be
diverted in terms of products, e. g., less clothes and more TVs could be demanded
and exported. But export structure could also diversify in terms of export desti-
nations, e. g., closer-by markets could become preferred to further away markets
because of the increased transport cost.

This paper aims to examine Lithuania’s goods export and how it shifted between
products and between export markets during the first pandemic year. I also examine
the change of the importance of distance on export in 2020. In the paper, I focus on
the short-term impact of the Covid-19 pandemic on the export structure of Lithuania.
I refer to trade in goods only. The impact of the pandemic on trade of services could be
even larger but the available data are not as comprehensive as for trade in goods.

I analyse Lithuania because of three reasons. First, as a small and open economy
and a member of the European Union, Lithuania is strongly related both to the Europe-
an and to the world markets, and therefore vulnerable to external shocks. Second, com-
pared to other EU countries, Lithuania had above average numbers of total Covid-19
cases per million of population in 2020 (Ritchie et al., 2020). It makes Lithuania at the
same time affected by the pandemic and not an outlier. Third, according to the World
Bank (2021), Lithuania’s GDP growth amounted to -0.1 % in 2020, and it was the
lowest decline in the whole European Union (e. g., the economy of Latvia decreased
by 3.6 %, that of Belgium by 5.66 % and the GDP of Spain declined by even 10.8 %).
As Lithuania’s GDP stayed more or less immune to the pandemic, I question how
Covid-19 influenced Lithuania’s export structure.

The research aims to check two main hypotheses:

(1) In 2020, Lithuania’s export structure changed heterogeneously in terms of prod-

uct groups and destination countries.
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(2) When the pandemic started, distance between Lithuania and its export markets
became more important than it was before.

The paper contributes to the literature on empirical gravity modelling and econom-

ic effects of the pandemic. Compared to the existing research, this paper differs in 3
main aspects:

1) The paper uses alarger and more detailed 3-dimensional (i. e., time, product and
country) dataset. Having both a wide range of goods (almost 100) and a wide
range of export partners (more than 150) in the dataset allows us to examine
heterogeneous effects of the pandemic on both different product groups and
different export destinations.

2) The effects of Covid-19 are researched by constructing and estimating different
specifications of Lithuania’s gravity model which include many important varia-
bles (GDP, distance, languages, contiguity, the EU and the WTO membership,
etc.). This approach ensures robustness of the results and allows us to make a
comprehensive analysis.

3) Asfaras]am aware, it is the first paper to analyse the changes of the importance
of different determinants of export during the pandemic year.

The results show that the pandemic year had small and heterogeneous impact on
Lithuania’s export. In terms of product groups, it resulted in the increase in export of
albuminoidal substances, chemical products, ships, musical instruments, tobacco and
cereals. Negative effects include decreased export of meat, clothing, footwear, vehicles,
mineral fuels, cutlery, furniture and various articles of stone, plastic, cement, copper,
nickel and lead. In terms of export partners, Covid-19 resulted in the decreased Lithua-
nia’s goods export to Estonia, Ukraine, Russia, Slovenia, Kyrgyzstan and Tajikistan, and
the increased export to Israel.

Surprisingly, in spite of a number of travel restrictions, distance did not become
more important for international trade than it was before the pandemic. The impor-
tance of other factors also remained unchanged.

The setup of the paper is as follows: in Section 2, I review the literature. Section 3
presents methodology and gives insight to the data. All empirical findings are reported
in Section 4: descriptive statistics of the variables is given in Section 4.1, the results of
Lithuania’s gravity model — in Section 4.2, in Section 4.3, I compare actual and predict-
ed export for 2020, Section 4.4 decomposes the effects of Covid-19 on different prod-
ucts and countries, and in Section 4.5, I examine whether the importance of distance
for export increased during 2020. Finally, Section S concludes.

2. Literature Review

Current studies of the economic effects of the pandemic could be divided into two
main groups: investigation of the effects of Covid-19 on the whole economic or trade
structure of the countries, and examination of the effects of the pandemic on different
economic sectors.
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The first group of papers mainly find negative trade effects of the pandemic. Arriola
et al. (2021) investigated the changes in the world trade structure during 2020. They
concluded that trade in services declined twice as much as trade in goods and claimed
that there is no relationship between the amount of the decline and product complexity.
Davidescu et al. (2021) constructed a gravity model for Romania’s export and claimed
that better institutions (e. g. lower corruption, etc.) positively affect country’s export
and noticed a clustering with the other institutionally similar countries. Hayakawa and
Mukunoki (2021) applied gravity model to assess the impact of Covid-19 on the inter-
national trade. They concluded that although the impact of the pandemic was negative
both for the importers and for the exporters, this effect became insignificant in July,
2020. The findings of other authors (e. g., Espitia et al., 2022; Vidya & Prabheesh, 2020)
were even more pessimistic. Vidya and Prabheesh (2020) showed that the pandemic
could result in a drastic decline of trade and broken trade networks. Espitia et al. (2022)
found that the pandemic had mostly negative effects on trade, and the least negative
impact was for the sectors which rely more on remote work.

However, the impact of Covid-19 was not homogeneous. Zainuddin et al. (2022)
examined the effects of the pandemic on Malaysia’s export of three types of goods:
capital goods, intermediate goods and consumption goods. They found out that more
Covid-19 cases in trading partners resulted in increased Malaysia’s export of capital and
consumption goods. On the other hand, Malaysia’s export of capital goods decreased
together with the increase of stringency in its trading partners. These results were sup-
ported by Zhao et al. (2021), who examined the effects of the pandemic on China’s ex-
port. Zhao et al. (2021) claimed that Covid-19 situations inside China had significant
negative effects on its trade, while Covid-19 situations in other countries had significant
positive effects on China’s trade.

The heterogeneity of the influence of Covid-19 on trade was supported by the litera-
ture examining the impact of the pandemic on different economic sectors. Zainuddin et
al. (2021) noticed that Malaysia’s export of products that protect from the illness (e. g.
rubber gloves) increased; while the export of non-basic products (e. g. tobacco, furs and
leather) experienced the sharpest decrease during the pandemic. These findings were
supported by Shahriar et al. (2021). They employed a number of specifications of the
gravity model to research Bangladesh’s leather export and claimed that this sector was
negatively affected by Covid-19. Barichello (2021) analysed the impact of Covid-19 on
Canada’s agricultural export and found out that it even increased during 2020, howev-
er, not because of the pandemic. Still, the impact was not the same in other countries.
Although Chinese agricultural export of some products (e. g., grain and oil) increased,
the average effect of the pandemic on Chinese agriculture was negative, especially for
smaller producers (Lin & Zhang, 2020).

A large number of services sectors were affected negatively by the pandemic (e. g.,
tourism (Sigala, 2020), microfinance (Sangwan et al.,, 2021, etc.). Still, there are sec-
tors for which Covid-19 created not only challenges, but also new opportunities. The
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sector of education had to become much more innovative (Zhao & Watterston, 2021).
Healthcare sector became more flexible and better prepared for possible future shocks
(Kaye et al., 2021). Diminished economic activity could also result in improved air and
water quality in the cities (Cheval et al., 2020; Pradhan et al., 2021).

Most of the current studies focus on the impact of the pandemic either on trade
in general or on the trade of different product groups. We still lack analyses on how
Covid-19 affected trade in terms of the trade partners, and on the possible changes in
the importance of various export determining factors during the pandemic. This paper
fills the gap in the current literature providing extensive analysis of Lithuania’s export
structure in terms of all these aspects. It empirically analyses possible heterogeneity of
export in terms of both products and destination markets. It also examines if the impor-
tance of any export determining factors changed during the pandemic.

3. Methodology and Data
3.1 Model Specification

To assess the changes of Lithuania’s export structure during the first pandemic year, I
apply a two-step estimation procedure. First, I estimate a gravity model for Lithuania.
The gravity model was chosen because it allows us to research heterogeneity in differ-
ent economic sectors and export markets. Second, having estimated the values of the
coefficients of the gravity model, I forecast Lithuania’s export of different products to
different markets for 2020. Analysis of the differences between the actual and forecast-
ed export in 2020 gives a rough view of the impact of Covid-19 on Lithuania’s export.

The gravity model was constructed following its theoretical foundations presented
by Tinbergen (1962), Anderson (1979), Anderson and van Wincoop (2003), and An-
derson (2011). However, based on the availability of data (international statistic offices
still do not provide export data for the full year 2020), and following Davidescu et al.
(2021), Shahriar et al. (2021) and Zainuddin et al. (2022), I chose the gravity model of
only one exporting country.

I estimate two types of Lithuania’s gravity models: a static model and a dynamic one.
The static gravity model includes regressors that are common in most of the gravity
models: GDP of the origin and the destination, distance, language, contiguity, and the
EU and the WTO memberships. The dynamic gravity model follows De Grauwe and
Skudelny (2000), Campbell (2010), Olivero and Yotov (2012), Chaney (2014), and
includes all these regressors and one additional factor: last years” export. Last year’s
export shows continuation of export and is highly significant. Its inclusion helps to re-
duce autocorrelation and endogeneity problems by catching up some of the omitted
variables and has no effect on the efficiency of the estimates as export is correlated with
its previous value. To minimize the risk of other potential discrepancies, I also apply
individual effects, clustering, robust standard errors, etc.
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Dynamic gravity equation is represented as follows:
log GDF,;,_,,log GDF, ,_,, log Distance,,
Border,, WTO,,

Export,

icet—12

Export,,, = f[ tetu, (1)

Language,., EU

c,t?

Here Export, , stands for the export of product i from Lithuania to country ¢ in
year t. GDP, ., is Lithuania’s GDP in time t-1. GDP, _ , is the country’s ¢ GDP in year
t-1. Distance, is the distance between Lithuania and country c. Language_ stands for an
index that an average citizen of Lithuania and country ¢ could understand each other.
EU_and WTO, shows if Lithuania and country ¢ both belong to the European Union
and to the World Trade Organisation, respectively. Border_shows if Lithuania and coun-
try c has a common border. Finally, £, ; is an error term, and u,, is the individual effect
on product and year.

I estimate Lithuania’s gravity model for the period of 2015-2019. The model takes
one source country (Lithuania), 157 Lithuania’s export partners and 96 product groups.

3.2 Model Estimation Techniques

Researchers use a number of different estimation techniques for gravity models: simple
OLS, Poisson maximum likelihood (PPML) model (Santos Silva & Tenreyro, 2006),
Eaton-Kortum maximum likelihood approach (Eaton & Kortum, 2001), various 2 stage
procedures (Bussiére & Schnatz, 2006; Helpman, Melitz & Rubinstein, 2008; Greene,
2013; Mnasri & Nechi, 2021), different functional forms (Kristjdnsdéttir, 2005), etc.
Still, the most popular tools among the researchers are either OLS, or PPML models.
To ensure robustness of the results, I estimate Lithuania’s gravity model under both
OLS and PPML specifications.

Egger (2002) and Carrére (2006) proposed to estimate gravity models including
random effects, because ordinary fixed effect models do not allow estimatation of the
effects of time-invariant variables. In my case with only one source country such vari-
ables would be distance, common spoken language and the dummies for the EU, the
WTO membership and contiguity. As all these variables are time-invariant, ordinary
fixed effects model would leave me with only 3 exogenous variables: Lithuania’s GDP,
export partner’s GDP and previous export. Hence, I estimate random effects OLS mod-
el as a baseline model, taking combined individual effects of destination country and
product.

According to Shepherd (2012) and based on the theoretical gravity model devel-
oped by Anderson and van Wincoop (2003), symmetric gravity models should be es-
timated including country fixed effects. Since the estimated model has only one source
country and a number of product groups, to be in line with the theory and to avoid los-
ing regressors, I follow Gaure (2011) and Guimarées and Portugal (2010) and estimate
the OLS model, taking individual fixed effects either of product or of product and year.
In this way I allow for the differences in different product groups and different years,
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and estimate coefficients of country-specific explanatory variables, i. e., destination, lan-
guage, contiguity, and the EU and the WTO membership.

According to Santos Silva and Tenreyro (2006), under heteroscedasticity OLS esti-
mator of log-linearized models would be both biased and inconsistent. They suggested
that the problem for gravity models would be solved by using the PPML estimator.
Moreover, this approach solves the problem of zeros, which are abundant in trade data,
however, they drop out of the sample after taking logarithms of export. Martin (2020)
compared various estimation techniques of gravity models and suggested that both
OLS and PPML estimators are biased, though the PPML estimator is to the lesser ex-
tent, and, hence, is a better choice for gravity modelling. Based on these findings and
following Correia et al. (2020), I also estimate the gravity model using a PPML ap-
proach with high dimensional fixed effects. To have estimates of all the exogeneous vari-
ables, I use individual fixed effects either for the product or for the product and the year.

Lithuania’s gravity model is estimated based on 3 different specifications: OLS with
random affects, OLS with fixed effects and PPML with fixed effects. Following De
Grauwe and Skudelny (2000), Campbell (2010), Olivero and Yotov (2012), to ensure
comparability of the models, I use the same model specifications for the estimation of
dynamic gravity models.

Reduced form gravity equation for OLS specification is as follows:

+ B, log GDF,;,  + p,log GDF,, | + 2)

+ B, log Distance, + ;Language, + B EU, , + 3, Border, + BWTO, , +¢, ., +u,,

ict

log Export, ., = f3, + j3 log Export

i,ct—1

Reduced form gravity equation for PPML specification, where dependent variable
is the mean of export, is presented below:

Export, ., =exp(f, + pExport, ., , + f,log GDP, ., , + p;log GDP,, | + (3)
+ B, log Distance, + p;Language, + B EU , + p,Border, + BWTO, ) +¢, ., +u,,

3.3 Data Sources

I use the data on Lithuania’s goods export, GDP of Lithuania and its export partners,
distance between Lithuania and its export partners, common spoken language, conti-
guity, and the EU and the WTO membership.

Export data is measured in euros and retrieved from the Lithuanian Department of
Statistics database. It provides annual data of export from Lithuania to different coun-
tries by each of 96 products classified according to HS 2-digit classification. There is
no lower bound for the amount of export accounted. That helps to avoid significant
number of zeros in the data which would become meaningless in the OLS model after
taking logs.

Annual nominal GDP data of Lithuania and its export partners is taken from the
World Bank database. As GDP is measured in constant USD 2010, it was recalculated

145



ISSN 2029-4581 eISSN 2345-0037 Organizations and Markets in Emerging Economies

in euros using the yearly averages of EUR/USD exchange rate, retrieved from the
ECB database.

Distance, language, the EU and the WTO membership and common border data
were retrieved from the CEPII database designed for gravity modelling. For distance
I use population weighted distance between the biggest cities in thousand kilometres
(“distw”) which is “based on bilateral distances between the biggest cities of the two coun-
tries, those inter-city distances being weighted by the share of the city in the overall coun-
try’s population” (Mayer & Zignago, 2011). The measure of common spoken language
(“cls”) shows countries’ ability to communicate with each other. It can be between 0
(nobody in the two countries can understand each other) and 1 (every two people tak-
en from the two countries will be able to communicate with each other) (Mélitz &
Toubal, 2012). EU,, is equal to 1 if both Lithuania and country c were members of the
EUin year t and 0 otherwise. WTO,, is equal to 1 if both Lithuania and country c were
members of the WTO in year t and 0 otherwise. Finally, common border measure is
1 for Lithuania’s direct neighbours (Poland, Latvia, Russia and Belorussia), and 0 for
other countries.

Following Shepherd (2012), the OLS model is estimated taking logs of export,
GDP and distance variables. Following Santos Silva and Tenreyro (2006), the PPML
model is estimated taking logs of GDP and distance variables.

4. Empirical Findings
4.1 Descriptive Statistics

Table 1 provides descriptive statistics for all the variables. 35.4 % of export data is either
zero or missing, another 7.6 % is below 1000 euros. Out of 157 Lithuania’s export part-
ners, 27 countries belong to the EU, 141 countries belong to the WTO, and 4 countries
have a common border with Lithuania. These three variables, as well as common spo-
ken language, are constant over the analysed time period.

The smallest distance is between Lithuania and Latvia. Both countries also have a
common border. The longest distance is between Lithuania and New Zealand. An in-
dex for common spoken language is the highest (above 0.7) between Lithuania and
countries where Russian is either mother tongue or widely spoken (Russia, Belorussia,
Latvia, Kazakhstan, Kyrgyzstan and Estonia). Countries where English is either mother
tongue or widely spoken (i. e., the majority of the EU, as well as Anglo-Saxon coun-
tries) comprise the second largest country group. The index between these countries
and Lithuania for common spoken language is on average 0.2 — 0.4.

Correlations between log of export in year ¢ and all the exogenous variables (log
of the last years’ export, logs of the GDP data, log of distance, index of common spo-
ken language, the EU and the WTO membership and contiguity) are given in Table 2.
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Evidently, export has the strongest (positive) relationship with its own history. It also
seems negatively related to distance and positively related to common spoken language,
last years” GDP of the destination, contiguity and the EU membership. Relationship
between Lithuania’s goods export and its own GDP as well as the WTO membership
is very weak.

Table 1
Descriptive Statistics

Variable Obs Mean SD Min Max  Skew. Kurt.
Export, MEUR 52848 3.92 249 0 1070 20.78 633.75

Zero / missing values  35.4 %
Values lower than 1000 eur 7.55 %

GDP, ,BEUR 52848 654 1930 343 16400 606 434
GDP,, MEUR 52 848 42900 2090 40300 46300 0.50 1.81
Distance (weighted) 52 848 4793 3804 225 17226 0.83 2.95
Language 52 848 0.19 0.22 0 0.87 1.53 5.02
EU 52 848 0.28 0.45 0 1 0.96 1.92

EU member countries 27 (17 %)
Non-EU countries 130 (83 %)
WTO 52 848 0.92 -2.96 9.98
WTO member countries 141 (90 %)
Non-WTO countries 16 (10 %)
Contiguity 52 848 0.04 0.20 0 1 4.47 20.98
Contiguous countries 4 (3 %)
Non-contiguous countries 153 (97 %)

Table 2
Matrix of Correlations

Variables InExport, . InExport, ., InGDP.. , InGDP_, InDist. InLang  EU_ Contig,. WTO_,

In Export; _ 1.000

t

In Export, ., 0.880 1.000

In GDPyp. 0.010 0.023 1.000

InGDP,_, 0.251 0.241 0.038 1.000

In Distance_ -0.368 -0.372 0.024 0.079 1.000

In Language.  0.338 0.344 -0.025 -0.079  -0.531  1.000

EU,, 0.266 0.258 -0.015 0.169  -0.625 0.179 1.000

Contiguity_ 0.279 0.284 -0.014 0.009  -0.437 0.576 0.051 1.000
WTO 0.026 0.022 0.009 0.176 0.090 -0.067 0.247 -0.180 1.000

ot
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4.2 Lithuania’s Gravity Model for 2015-2019

Table 3 presents estimation results for different specifications of Lithuania’s gravity
model. The first S columns provide estimation results of a static gravity model. The last
S columns give the results of a dynamic gravity model including last year’s export.

Table 3 shows similar results for all the specifications. Destinations” GDP, distance
and common spoken language have expected signs and are highly significant in all the
models. Coefficients of the static gravity equation for destinations GDP and distance
are in line with the results of other empirical gravity models. According to Head and
Mayer (2014), mean estimates of destination’s GDP and distance in structural gravity
models are 0.58 and -1.1 respectively. They are very similar to my estimates of these
variables for Lithuania (between 0.5-0.67 for destination’s GDP and between 0.9-1.2
for distance). Obvious differences lie in the estimates of common spoken language and
common border. Head and Mayer (2014) claims that the average values of these co-
efficients are 0.39 and 0.66 respectively. However, my estimate for common spoken
language in Lithuania amounts to between 3 and 4, and the estimate for contiguity is
very fluctuating: from strongly significant and amounting to 0.86 in the random effects
OLS model to even non-significant in the PPML model.

Much higher coefhicient estimates for common spoken language may be specific for
Lithuania and represent not only the language, but also other cultural, historical and
geographical factors, i. e.,, many people in Lithuania, especially older ones, speak Rus-
sian, and Lithuania indeed had developed trade relations with the former Soviet bloc
countries. However, common spoken language could not be the only factor for that.
The other ones could be the knowledge of Russian work culture, historical trade rela-
tions, Lithuania’s position as a gateway between the east and the west, etc. Fluctuations
for contiguity could be the result of very different neighbours of Lithuania: on the one
hand there are EU member states Latvia and Poland, on the other hand there are au-
thoritarian and unpredictable states of Russia and Belarus. The effects of origins’ GDP,
the EU and the WTO membership are also ambiguous.

Judging by the determination coefficients, fixed effects OLS and PPML models are
more suitable to model Lithuania’s export. The dynamic gravity model specified under
PPML specification explains export fluctuations the best. If year fixed effects are in-
cluded, they eliminate origins’ GDP. However, it does not have any significant impact
on the results.

Estimation results suggest that Lithuania’s goods export depends on its own history,
destinations’ GDP, distance and common spoken language the most, while the other
explanatory variables remain ambiguous and tend to change signs depending on the
model or inclusion of other variables.
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4.3 Results and Discussion on Actual and Fitted Export in 2020

In this section I use coeflicients estimated in the gravity model to forecast export for
the year 2020. For predictions I estimate the dynamic gravity model under PPML spec-
ification with product-only fixed effects for the period of 2015-2019. This model was
chosen because it had much stronger explanative power in terms of determination co-
efficients. Next, estimated coeflicients and product fixed effects are used to calculate
predicted export values of each product to each destination country for 2020.

Figure 1 plots actual export against fitted export values (in millions EUR) for the
whole regression period (2015-2019), and for the last three years (2018, 2019 and
2020). The graphs also contain a 45-degree line. For the sake of visuality, each annual
graph lacks one outlier point: every year since 2017 Lithuania exported to Russia ma-
chinery, mechanical appliances and their parts (HS 84) for more than 1000 MEUR.
The model predictions of this point were accurate: very close to 1000 MEUR for all the
years.

Figure 1
Actual versus Fitted Export Plots Including a 4S-degree Line
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The upper left graph shows that export predictions made by the PPML model are
reasonably good. The upper right graph shows that the predictions of the model fit to
actual data very well for 2018. For 2019 (the lower graph on the left) there are 2-3 out-
liers. All of them mispredicted Lithuania’s export of mineral fuels.
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The lower right graph in Figure 1 also shows that export predicted for 2020 was a
good fit for the actual values of 2020. Still, there are three groups of points for which
predictions were not very accurate.

All 7 points that are below the 45-degree line in the lower right graph in Figure 1
show Lithuania’s export of mineral fuels (HS 27) to Estonia, Latvia, Poland, Ukraine,
Singapore, Saudi Arabia and the USA. Export of mineral fuels to these countries gradu-
ally increased since 2016, however, it dropped drastically in 2020 (see Figure A1 in the
Appendix). This could be the direct effect of the Covid-19 pandemic, because in 2020,
many people started to work from home and commuted less.

Two points above the 45-degree line for which predicted export was below 200
MEUR and actual export exceed 300 MEUR show Lithuania’s export of miscellaneous
chemical products (HS 38) to the Netherlands and the USA. This export shows a steep
and underpredicted increase in 2020 (see upper graph in Figure A2 in the Appendix).
The reason for it could be either the outbreak of the pandemic, or the result of strength-
ening of business relations with these countries.

Finally, 3 points above the 45-degree line, where predicted export was below 50
MEUR and actual export was either close to or even exceeded 150 MEUR, are Lith-
uania’s export of tobacco to the Netherlands and the USA, and cereals to Nigeria (see
lower graph in Figure A2 in the Appendix). In 2020, Lithuania produced almost 30 %
more of cereals than in 2019 (Statistics Lithuania, 2022), however, its overall export of
cereals decreased sharply. Hence, the cause of the increase of export of cereals to Ni-
geria could be the sign of trade diversion and strengthening of business relations with
this country. The rise of tobacco products export could be influenced by the Covid-19
restrictions when after the closure of regular entertainment places (e. g., theatres, cine-
mas, cafes, supermarkets, etc.) people probably increased their spending on still availa-
ble leisure goods: alcohol and tobacco.

Overall, the analysis shows that the pandemic year negatively affected Lithuania’s
export of mineral fuels and positively affected its export of tobacco and chemical prod-
ucts to a number of countries. I find no significant impact of the pandemic year on
Lithuania’s export of other goods to any specific countries.

4.4 Changes of Lithuania’s Export Structure during the Pandemic

To analyse the changes of Lithuania’s export structure more thoroughly, I include a
dummy for 2020 and estimate separate dynamic gravity model regressions specified un-
der simple PPML and OLS specifications for each of the 96 product groups (in subsec-
tion 4.4.1) or for each of 157 export destinations (in subsection 4.4.2). The aim of this
research is to investigate if Lithuania’s export structure changed in the pandemic year.
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4.4.1 Effects of the Pandemic Year by Product Group

In this section, I estimate dynamic gravity model regressions including a dummy for
2020 for each of the 96 product groups. I estimate each regression for one country of
origin (Lithuania) and only one product group, hence, there are no fixed effects. De-
pendent variable is Lithuania’s export of product i to country c in year ¢ (logged in OLS
model). Independent variables are: last years’ export of product i to country ¢ (logged
in OLS model), log of last years’ GDP of country c, log of distance to country ¢, com-
mon spoken language between Lithuania and country ¢, the EU and the WTO mem-
bership, and contiguity.

The products for which both regressions and the dummy were significant are listed
in Table Al in the Appendix. Both OLS and PPML models indicate that 2020 signifi-
cantly negatively affected Lithuania’s export of 2 product groups: the articles of appar-
el and clothing accessories (HS 61) and articles of stone, plaster, cement and similar
(HS 68). Both models indicate significant positive effect of 2020 on only one product
group: albuminoidal substances, modified starches, glues and enzymes (HS 35).

According to the OLS model, the year 2020 positively affected Lithuania’s export of
albuminoidal substances, fruits, vegetables, various edible preparations, organic chem-
icals and wadding products. Negative effects were observed for exports of wool, vege-
table textile fibres, clothing accessories, articles of stone, plastic, cement or similar and
miscellaneous manufactured articles.

According to the PPML model, the year 2020 positively affected Lithuania’s export
of albuminoidal substances, tobacco, chemical products, worn textiles, ships or boats
and musical instruments. Significantly negative export effects were observed for meat,
products of milling industry, tanning or dying extracts, oils, plastics, silk, textile, knitted
or crocheted fabrics, clothing accessories, footwear, articles of stone, plastic, cement,
copper, nickel, lead, cutlery, mineral fuels, vehicles and furniture.

Results indicate that the year 2020 had some effects on Lithuania’s goods export.
Negative effects were recorded mainly for the export of meat, clothing, footwear, cut-
lery, vehicles, furniture and various articles of stone, plastic, cement, copper, nickel and
lead. Positive effects were observed mainly for albuminoidal substances, food, tobacco,
chemical products, ships or boats and musical instruments.

Although the effect of the pandemic year on Lithuania’s export was very moderate,
the results do show some heterogeneity. As expected, the export of leisure goods, such
as tobacco, ships or boats and musical instruments increased during the pandemic year.
Expectedly negative effects include export of clothing, footwear, vehicles and mineral
fuels. Surprisingly, export of furniture decreased significantly during the pandemic year.

4.4.2 Effects of the Pandemic Year by Country

In this section, I estimate dynamic gravity model regressions including a dummy for
2020 for each of the 157 Lithuania’s export markets. As each regression is estimated
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for one country of origin and only one export destination, regressors are limited to the
last years’ export of product i to country ¢ (logged in OLS model), log of the last years’
GDP of country ¢ and the dummy variable.

The list of the countries for which both regressions and the dummy variable were
significant are listed in Table A2 in the Appendix. Although there are a number of ex-
port destinations for which the year 2020 was significant, almost all these markets have
negligible shares in Lithuania’s export structure. The only countries having significant
dummies and shares in Lithuania’s export structure above 1% are Russia, Estonia, Be-
larus and Ukraine. Still, the only country which has a significant dummy of 2020 in
both PPML and OLS models is Russia. For all these countries the sign of the dummy
of 2020 was negative, i. e., the pandemic year negatively affected Lithuania’s export to
these markets.

Figure 2
Lithuania’s Export Dynamics to Selected Countries, 2015-2020

Ukraine
Belarus
— — — - Estonia
———— Saudi Arabia
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Lithuania’s export dynamics to the countries for which regressions and the dum-
my variables were significant, and for which Lithuania’s export share in 2020 exceeded
0.1 % is presented in Figure 2. Figure 2 shows that Lithuania’s export to Russia, Estonia,
Ukraine and Belarus was gradually increasing in the period of 2016-2019, but dropped
in 2020. Similar patterns could be noticed for Slovenia, Tajikistan and Kyrgyzstan. The
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growth of Lithuania’s export to Greece also slowed down in 2020. For Belarus this
decrease could show either the effect of pandemic restrictions or political instability,
because of the beginning of economic sanctions to the country. Since there were no
significant changes in the political situation in other countries, the pandemic and its
restrictions are probable reasons for the decline of export.

Lithuania’s export to Algeria and Saudi Arabia fluctuated dramatically in 2019, and
in 2020, it mainly regained the level of 2018. Finally, Israel shows the increase of Lith-
uania’s export and positive effect of the dummy of 2020. Since Lithuania’s export to
Israel started to increase in 2019 already, the reason of another increase in 2020 could
be just strengthening of business relations, and not necessarily trade diversion due to an
effective pandemic management in Israel.

Since Lithuania’s export to the majority of the other countries listed in Table A2 in
the Appendix was rather negligible, and most of these countries are remote and casual
Lithuania’s trade partners, significant dummy of 2020 could show not the effect of the
pandemic, but random trade creation or diversion.

Overall, the analysis shows that the pandemic year had some effect on Lithuania’s
goods export to a limited number of countries.

4.5 The Impact of Distance during the Pandemic

In this section I examine the changes of regression coefficients over time. Pandemic re-
sulted in border closures, as well as a number of restrictions which changed unpredict-
ably differed by country and made international trade much more difficult. Therefore,
it could be hypothesised that distance became more important in 2020, because these
trade burdens could result in exporters’ focus on the near markets.

I estimate a static gravity model for Lithuania specified under PPML specification
for each year between 2015 and 2020. Reduced form gravity equation is as follows:

Export, ., =exp(f, + B log GDF,, | + j, log Distance, + f;Language, +
By EU, , + fsBorder, + WTO, ) + &, +u,,

(4)

Here Export, ., stands for the mean of Lithuania’s export of product i to country cin

year t, and u;, represents product fixed effect. Origin’s GDP is omitted because it varies
only by year, and in this analysis I estimate separate regressions for each year.
Estimation results are given in Figure 3. Contrary to the hypothesis, the importance
of distance to trade does not demonstrate any significant changes in 2020. Neither does
the importance of the last years” GDP of the destination country and the EU mem-
bership. Although the coefficient of the WTO membership slightly dropped, and the
coeflicient of the common spoken language slightly increased, the changes were minor.
The only seemingly larger change was by the common border coefhicient, however, this

coeflicient itself was insignificant for the whole period.
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Figure 3
Dynamics of the Coefficients of the Static PPML Gravity Model
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I also tested for structural breaks in both static and dynamic gravity models speci-
fied under OLS specification. In both cases the result was that regression coefficients in
2020 were not different from their values in previous years.

Therefore, I conclude that for Lithuania’s international trade the year of the pan-
demic was not different from previous years. There were no significant changes in the
importance of any trade-effecting factors.

S. Conclusions

Motivated by the start of the Covid-19 pandemic, which resulted in massive travel re-
strictions, border closures and business losses, I investigate the effects of pandemic year
on the export structure of Lithuania. I apply the theory of gravity modelling and seek to
examine heterogeneity of the effects of the pandemic year for different product sectors
and different Lithuania’s export markets. I also hypothesize that distance became more
important for choosing export destinations during 2020.

Empirical findings suggest that the first pandemic year indeed had heterogeneous
impact on Lithuania’s export. As expected, the export of leisure goods, such as tobacco,
ships or boats and musical instruments increased. Positive effects are also seen for food,
albuminoidal substances and chemical products. Expected negative effects were for
Lithuania’s export of meat, clothing, footwear, vehicles and mineral fuels. However, the
decrease of the export of cutlery, furniture and various articles of stone, plastic, cement,
copper, nickel and lead is somewhat of a surprise.

15§



ISSN 2029-4581 eISSN 2345-0037 Organizations and Markets in Emerging Economies

I find that the year of Covid-19 negatively affected Lithuania’s goods export to Esto-
nia, Ukraine, Russia, Slovenia, Kyrgyzstan and Tajikistan, and positively affected Lith-
uania’s export to Israel. Still, the analysis doesn’t allow us to claim that the Covid-19
pandemic was a primary reason of these changes.

The research shows that the first pandemic year had negligible, yet heterogeneous
effects on Lithuania’s goods export in terms of both countries and product groups. In
spite of a number of travel restrictions, distance did not become more important for
international trade than it was before the pandemic, and nor did other factors.

The paper gives insight on the influence of export determinants as well as which
Lithuania’s export sectors and partners are more or less vulnerable to external shocks. I
hope that knowing these aspects could help public institutions to make decisions which
economic sectors are to be promoted and investing in these sectors encouraged.

My findings suggest possible further extensions of the research. First, I analysed only
Lithuania’s export structure. Having more data and including more countries of origin
would allow researchers to estimate a full gravity model and generalise the findings for
a greater number of countries. Second, the Covid-19 pandemic could have not only
short-term, but also long-term effects. The impact of the pandemic could appear not at
once, but with a time lag. Hence, similar analysis in a couple of years when pandemic is
over would give deeper insight and more robust results for its influence on international
trade. Third, this analysis is more about the structural changes of Lithuania’s export dur-
ing the first pandemic year. Having monthly data and including variables showing the
severity of Covid-19 would allow researchers to make more robust conclusions about
the impact of the pandemic.
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Appendix

Figure Al
Lithuania’s Export of Mineral Fuels to Selected Countries

Lithuania's export of mineral fuels (hs27) to selected countries
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Figure A2

Lithuania’s Export of Chemical Products, Tobacco and Cereals to Selected Countries

Lithuania's export of miscellaneous chemical products (hs38) to selected countries
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Table Al
Products for which both the Regression and the Dummy of 2020 was Significant

2018

2019 2020

Dynamic gravity model, PPML

Dynamic gravity model, OLS

hs Product description** Effect* hs Product description** Effect*
Edible vegetables and certain
02 Meat and edible meat offal Negative 07 8 Positive
roots and tubers
Products of the milling industry; malt; Edible fruit and nuts; peel of
11 o 8 Vi ! Negative 08 ) ) ip Positive
starches; inulin; wheat gluten citrus fruit or melons
Preparations of cereals, flour,
Tobacco and manufactured tobacco . P . ’ / .
24 . Positive 19 starch or milk; pastry- Positive
substitutes
cooks products
Mineral fuels, mineral oils and products
Miscellaneous edible prepa-
27  of their distillation; bituminous sub- Negative 21 rations prep Positive
i
stances; mineral waxes
Tanning or dyeing extracts; tannins and
their derivatives; dyes, pigments and
32 i AYeS PIg Negative 29 Organic chemicals Positive

other colouring matter; paints and var-
nishes; putty and other mastics; inks
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Dynamic gravity model, PPML

Dynamic gravity model, OLS

hs Product description™* Effect® hs  Product description™* Effect*
Essential oils and resinoid f Albuminoidal substances;
ssential oils and resinoids; perfumer
33 . . g p i Negative 35 modified starches; glues;  Positive
cosmetic or toilet preparations
enzymes
Wool, fine or coarse animal
Albuminoidal substances; modified . _’ . .
35 Positive ~ S1  hair; horsehair yarn and Negative
starches; glues; enzymes .
woven fabric
Other vegetable textile fi-
38 Miscellaneous chemical products Positive 53  bres; paper yarn and woven ~ Negative
fabrics of paper yarn
Wadding, felt and nonwo-
vens; special yarns; twine,
39 Plastics and articles thereof Negative 56 ISP yarns; ’ Positive
cordage, ropes and cables
and articles thereof
Articles of apparel and
50 Silk Negative 61  clothing accessories, Negative
knitted or crocheted
Impregnated, coated, covered or lami- Articles of stone, plaster,
59  nated textile fabrics; textile articles ofa  Negative 68  cement, asbestos, micaor Negative
kind suitable for industrial use similar materials
Miscellaneous manufactured
60 Kanitted or crocheted fabrics Negative . Negative
articles
Articles of apparel and clothing acces-
61 . PP § Negative
sories, knitted or crocheted
Articles of apparel and clothing acces-
62 . ppa & Negative
sories, not knitted or crocheted
Other made up textile articles; sets;
63 worn clothing and worn textile Positive
articles; rags
Footwear, gaiters and the like; parts of
64 ! 8 iP Negative
such articles
Articles of stone, plaster, cement
68 . P L . Negative
asbestos, mica or similar materials
74  Copper and articles thereof Negative
75 Nickel and articles thereof Negative
78 Lead and articles thereof Negative
Tools, implements, cutlery, spoons and
82  forks, of base metal; parts thereof of Negative
base metal
Vehicles other than railway or tramway
87  rolling-stock, and parts and accessories  Negative
thereof
89  Ships, boats and floating structures Positive
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Dynamic gravity model, PPML

Dynamic gravity model, OLS

hs Product description™* Effect* hs Product description™* Effect*
92 Mu31.cal instruments; parts and acces- Positive
sories of such articles
Furniture; bedding, mattresses, mattress
supports, cushions and similar stuffed
furnishings; lamps and lighting fittings,
94  not elsewhere specified or included; Negative
illuminated signs, illuminated name-
plates and the like; prefabricated
buildings
* Effect shows whether the dummy of 2020 is positive or negative.
** Products significant under both PPML and OLS specifications are marked in bold.
Table A2
Countries for which both the Regression and the Dummy of 2020 was Significant
Dynamic gravity model, PPML Dynamic gravity model, OLS
) Export . Export
iso3 Country Effect* share*, % iso3 Country Effect* share™, %
643 Russmn Federa- Negative 13.71 643 Russmn. Negative 13.71
tion Federation
804 Ukraine Negative 3.20 233  Estonia Negative 4.60
682 Saudi Arabia Negative 0.64 112 Belarus Negative 3.73
012 Algeria Negative 0.34 300 Greece Negative 0.19
376 Israel Positive 0.31 705  Slovenia Negative 0.15
417 Kyrgyzstan Negative 0.12 120 Cameroon Positive 0.03
762 Tajikistan Negative 0.12 716  Zimbabwe Positive 0.00
504 Morocco Negative 0.10
218 Ecuador Positive 0.01
008 Albania Negative 0.01
694 Sierra Leone Negative 0.00
68 Bolivia Positive 0.00
148 Chad Positive 0.00
so8  PapuaNew Positive 0.00
Guinea
328 Guyana Negative 0.00
624 Guinea-Bissau Negative 0.00
09¢ ~ DruneiDarus- Positive 0.00
salam
Central African .
140 Republic Negative 0.00
242 Fiji Negative 0.00

* Effect shows whether the dummy of 2020 is positive or negative.

** Share of Lithuania’s export to the specific country in total Lithuania’s export in 2020, %
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