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Abstract. The analysed research problem answer the question of how the changing trade conditions
affect Lithuanian agricultural and food exports. The paper aims to assess the level of specialization in
the agricultural and food sector exports of Lithuania. Assessment of the level of specialization was based
on calculation of the trade coverage, revealed comparative advantage and intra-industry trade indices
and their aggregation. Empirical research covers the period of 1999-2014. The export of agricultural
and food products of Lithuania has been positively affected by trade liberalisation and achieved the
effect of synergy due to regional integration processes (membership in the EU). It is characterised by
high level of specialisation; nevertheless, this does not contribute to increasing of added value in agri-

culture.
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1. Introduction

After the restoration of independence in 1991,
the reforms have essentially changed the eco-
nomic relations of Lithuania with the rest of the
world. Signing free trade agreements with many
countries, creating conditions for free movement
of capital to and from Lithuania, joining the
World trade organisation (WTO) and the Euro-
pean Union (EU) allows us to assert that Lithua-
nia has become an open economy. The develop-
ment of foreign trade, especially exports, is one
of important factors for economic growth in the
small open economies. Structural changes, i.e.
long-run changes in the agriculture-manufactur-
ing-services-structure, are a key property of
growth and development processes with massive
impacts on economy and society and are part of
actual debates regarding policy in developing
and developed economies (Stijepic & Wagner,
2018). The structure of a country’s economy is
the key factor that distinguishes successful coun-
tries from the unsuccessful ones and is of vital
importance for economic growth (Lankauskie-
né & Tvaronaviciené, 2013). The impacts of in-
termediate trade on sector structure depend on
three factors: productivity gains from trade, spe-
cialisation in international trade and develop-
ment stage (Stijepic & Wagner, 2018). The first
and foremost of such a critical importance is that
a small economy, as a rule, does not have enough
resources to produce a wide range of goods and

services in order to meet domestic consumption
and investment needs. Therefore, in order to
bring the desired products, the country must be
able to offer to foreign markets certain goods and
services for which the necessary imports could
be financed.

The analysed research problem helps to an-
swer the question of how the changing trade con-
ditions affect Lithuanian agricultural and food ex-
ports. The paper aims to assess the level of
specialization in the agricultural and food sector
exports of Lithuania during the long time period
from 1999 up to 2014. The main tasks for achiev-
ing the goal include a comprehensive literature re-
view in determination the level of specialisation;
selection of methods for further analysis and pro-
vision of the aggregated approach on the measure-
ment of the specialisation level in exports of agri-
cultural and food products of Lithuania in
empirical terms.

2. Literature review

Representatives of all economic theories were
united in terms of the concept of competitiveness,
which was understood as the country’s ability to
export. However, low cost and price competition
is decreasing, it remains dominant in those sectors
where the main factors of production are natural
resources and low-skilled labor, which is relevant
to the agricultural and food sector.
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The exports of agricultural and food products
of Lithuania is best reflected in its international
performance. The topic of specialization in scien-
tific sources has an important place, since the
level of specialization depends on further eco-
nomic development of the country (Bernatonyte,
2011; Drozdz & Miskinis, 2011; Bernatonytg,
Burksaitiené, & Rimiené, 2013; Sidlauskaité &
Miskinis, 2013; Bojnec & Fertd, 2014; Pilinkiené,
2014; Serva & Vitunskiené, 2014; Travkina &
Tvaronaviciené, 2015).

Specialisation studies compose the core of
international trade theory. Countries were not
obliged in being self—sufficient in all the groups
of the products, instead of that, can specialize in
the production of certain goods, increase labor
productivity and efficiency in selected sectors.
Many studies show that more developed countries
are more specialized in international trade.

Foreign authors tend to deeply analyze coun-
try specialisation (Bojnec & Fertd, 2014; Pohlo-
va & Mezera, 2014; Taneja & Wani, 2014; Wysz-
kowska-Kuna, 2014; Couillard & Turkina, 2015;
Idris, Singh, & Praveen, 2015; Laursen, 2015;
Siddique, Sen, & Srivastava, 2016) and highlight
the problem of intra-industry trade (Amighini, Le-
one, & Rabellotti, 2011; Ferrarini & Scar-
amozzino, 2011; Ambroziak, Bulkowska, &
Szczepaniak, 2014; Molendowski, 2014; Ku-
mar & Ahmed, 2015). Intra-industry trade refers
to the exchange of similar products belonging to
the same industry. The term is usually applied to
international trade, where the same types of goods
or services are both imported and exported.

The case of the development of international
trade in Lithuania is widely discussed in the sci-
entific literature. The scientific literature focuses
on the topics of competitiveness and specializa-
tion in exports and the assessment of the impact
of exports on the economy (Bernatonyté, 2011;
Kalendiené & Miliauskas, 2011; Saboniené,
2011; Travkina & Tvaronavitiené, 2011;
Bruneckiené & Paltanaviciené, 2012; Grebliaus-
kas & Stonys, 2012; Notten, 2012; Petrauskaité-
Senkevi¢, 2012; Bernatonyt¢ et al., 2013;
Langvinien¢ & Sekliuckiené, 2012; Sidlaus-
kaité¢ & Miskinis, 2013; Bojnec & Fertd, 2014;
Kalendiené, 2014; Pilinkiené, 2014; Serva & Vi-
tunskiené, 2014; Drozdz & Volkov, 2015; Trav-
kina & Tvaronavic¢iené, 2015; Zacharevi¢ & Dze-
myda, 2015).

But still, there is a lack of systematic ap-
proach, which covers all three important questions
on the measurement of the “real” level of special-

isation in agricultural and food exports of Lithua-
nia, such as revealed comparative advantage and
intra-industry trade performance.

Revealed Comparative Advantage index
(RCA) is the most common indicator used for the
assessment of the level of specialisation in trade,
but still has lots of inconsistencies, so it is per-
formed in different forms (see Table 1). Within
the field of international trade, the subject of intra-
industry trade has been discussed less scientific
literature. Table 1 performs the indices of intra-
industry trade measurement.

Table 1. Indices of specialisation measurement in
scientific literature (source: own contribution)
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Indices of specialisation
measurement

RCAi | RSCA | RMA

Authors/
Indices*

RCA RTA

Ambroziak
etal., 2014

Bernatonyte
etal., 2013

Bojnec and
Fertd, 2014

Couillard
and Turkina,
2015

Drozdz and
Miskinis,
2011
Ferrarini and

Scaramoz-
zino, 2011

Idris et al.,
2015

Kumar and
Ahmed,
2015
Pilinkiené,
2014
Pohlova and

Mezera,
2014

Saboniené,
2011

Serva and
Vitunskiené,
2014
Siddique
etal., 2016
Taneja and
Wani, 2014
Wyszkows-

ka-Kuna,
2014




J. Drozdz

End of Table 1

Indices of intra-industry trade
measurement

GLI LFI TCI | MIIT —

Ambroziak
etal., 2014

Bernatonyte
etal., 2013
Miskinis and
Dultsau, +
2012

Saboniené,
2011

Kumar and
Ahmed, + +
2015

Molendows-
ki, 2014

Ferrarini and
Scaramo- + +
zzino, 2011

*RCA — revealed comparative advantage; RCAi — revealed
comparative advantage in imports; RSCA — Revealed sym-
metric comparative advantage; RMA — relative import ad-
vantage index; RTA — relative trade advantage index; GLI —
Grubel-Lloyd index; LFI — Lafay index; TCI — Trade cover-
age index; MIIT — Marginal Intra-Industry Trade Index.

+ +

While RCA overestimates the import flows
in the same product group, so it has to be supple-
mented with intra-industry trade assessment. For
this purpose Grubel-Lloyd index (GLI), Lafay in-
dex (LFI), Trade coverage index (TCI) and Mar-
ginal Intra-Industry Trade Index (MIIT) are used
in the scientific literature. As complementary
ones, RCA, TCI and LFI are chosen for further
analysis. Classic interpretation for RCA is used.

The use of GLI index present some problem.
It is a static measure of the intra-industry trade and
it measures the share of intra-industry trade at the
point of time. It fails to capture the dynamic con-
tribution by intra-industry trade over a period of
time when the volume of total trade is not static.
It shows increase in the volume of trade rather
than the increase in intra-industry trade.

The complex system of country sector spe-
cialization assessment methods integrating the as-
pects of specialization and intra-industry trade is
determined by the three main indicators for the
calculation of specialization level: RCA — Re-
vealed Comparative Advantage index, TCI —
Trade Coverage index and LFI — Lafay index. The
proposed system of investigative techniques
makes it possible to identify the sub-sectors of
competitive advantage, eliminating excessive
flows of international trade.
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3. Methods

Reflecting on the literature review, assessment of
the level of specialization based on calculation of
the RCA, TCI and LFI and their aggregation. Em-
pirical research covers the period of 1999-2014.
The level of specialization in agricultural and
food exports calculated with RCA. Revealed com-
parative advantage concept often used to identify
country’s weaknesses and strengths in particular
industries or sectors. Index calculation based on
international trade structural indicators. The rela-
tively higher share of the country’s export markets
reveals its Comparative advantage, and vice versa,
the relatively lower value shows that the country
has a Comparative disadvantage (Balassa, 1965):

B..:—’ 1
Y Xis/er ( )

where, X — exports; i — good; j — country; » — group
of goods; s — group of countries.

However, RCA index underestimate the im-
port flows in the same product group. For this pur-
pose, it is suggested to complement analysis with
additional indexes — Trade coverage index (TCI)
and Lafay index (LFI) for intra-industry trade
analysis (Lafay, 1992). TCI represented by for-
mula:

TCl=X, /M, x100%, )

where, X, — agricultural and food product exports,
M, — agricultural and food product imports.

TCI complements the study with the export-
import ratio, which indicates how much export
revenues cover the cost of imports. When the TCI
excess the 100 per cent, the country has a surplus
in international trade in a particular product group,
and vice versa, if the TCI is less than 100 percent
a trade deficit captured in the certain group of
products. TCI shows a narrower range of globally
competitive agricultural and food products, as it
eliminates re-export flows and particular product
groups, which perform the negative trade balance.

Theoretical and empirical research empha-
size intra-industry importance in international
trade (Ferrarini & Scaramozzino, 2011; Sabonie-
né, 2011; Miskinis & Dultsau, 2012; Bernatonyté
et al.,, 2013; Ambroziak et al.,, 2014; Mo-
lendowski, 2014; Kumar & Ahmed, 2015). High
export and import flows of intra-industry trade
partly explain the horizontal product differentia-
tion. LFI formula is as follows:
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N
LFI; =100 xf_mf_z./=1(xf_mf) y
' xjtmp 3 (xy4m;)
Xj+m;

B
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where, j — sector, X — exports, M — imports.

In other words, it is:

LFI;=100x%(sector trade balance — total trade
balance)/sector share in total trade.

If LFT value >0, country has a comparative ad-
vantage, if LFI value <0, country has a comparative
disadvantage in international trade. LF/ index for
intra-industry analysis provides deeper analysis on
competitive advantage of Lithuanian agricultural
and food products, because it assessed export im-
port ratio, when the overall trade is balanced.

The proposed system of investigative tech-
niques makes it possible to identify the sub-sec-
tors of competitive advantage and level of special-
isation in particular sub-sectors, eliminating
excessive flows of international trade.

The values of all three indices are aggregated
into a common result. The two most important
cases of export development are the existence of
a competitive export advantage for all indexes
(+++) and the second option, where there is no
competitive advantage for all indices (---). In the
first case, TCI > 100%, LF1 > 0, RCA > 1. In the
second case, TCI < 100%, LFI <0, RCA < 1, as
suggested by Ambroziak et al. (2014).

Volumes of export and import of Lithuanian
agricultural and food products, trade balance and
their dynamics during the fifteen years (1999-
2014) period, according to the double-digit level
of the Combined Nomenclature (CN), were used
for the calculations. The data from Lithuanian De-
partment of Statistics and the United Nations In-
ternational Trade Database (UN Comtrade) was
used (on aggregated and split level) on sectoral
scope (CN 01-24).

4. Results

Analysis of the international trade of Lithuanian
agricultural and food products divided into three
phases. The first period covers the years from
1999 to 2003 (from the earliest available compa-
rable statistics until the year before Lithuania's ac-
cession to the EU). The second period covers the
years from 2004 to 2008 (trade peak since joining
the EU by 2008 the global economic crisis). In ad-
dition, the third period includes years 2009-2014
(recovery after the crisis period).
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Agricultural and food product exports in
1999-2003, have been in certain stagnation and
foreign trade in agricultural and food balance was
negative. Since 2004, agricultural and food prod-
uct exports gained momentum and began to grow
rapidly, reaching a value of 4644 million EUR in
2014. Lithuanian agricultural and food exports
value increased twice from 2009 to 2014. Over the
lifetime of the EU membership, this indicator in-
creased by more than five times in 2014 compared
to 2004. Agricultural and food imports grew at a
slower rate during the same period, although it in-
creased and reached its value of 3706 million
EUR in 2014. It was more than 4 times higher than
in 2004. International trade in agricultural and
food products balance reached a record of 939
million EUR in 2014, in other words, a one fifth
of the total agricultural and food exports.

Lithuanian origin agricultural and food prod-
ucts throughout the agricultural and food product
exports accounted for 90 percent in 1999. This
tendency preserved up to the accession to the EU.
Later it began to decline, and counted only 65 per-
cent in 2014. It was obvious that Lithuania has be-
come the gateway from the West to the East for
the agricultural and food exports.

The assessment of Lithuanian origin exports
reveals alarming trend of rapidly increasing share
of primary agricultural commodities and the ex-
ports of processed food products falling. This ten-
dency became apparent after 2008. It may be
partly explained by the increasing grain harvest
and relatively easy and fast realization of it on the
world market. However, in the long run this trend
persists, it is necessary to analyse the details of
exports of Lithuanian origin agricultural and food
products and to clarify the relationship between
the reasons why these processes take place.

Assessing the sectoral point of view there
was a lot of structural changes in agricultural and
food product exports during the analysed period.
Livestock products dominated in the export struc-
ture by the Lithuanian membership in the EU.
This trend reversed in favour of the plant products
since 2004. The main exported agricultural and
food products from Lithuania to the world were
dairy products, tobacco and cereals in 2003. These
three groups accounted for almost half of the total
Lithuanian agricultural and food exports. Lithua-
nian agricultural and food export structure be-
come more diversified in 2014. Four main ex-
ported agricultural and food products from
Lithuania to the world were milk and milk prod-
ucts, eggs and honey; cereals; edible fruits and
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nut; and edible vegetables. These groups ac-
counted for about 44 per cent of the total Lithua-
nian agricultural and food exports.

Table 3. TCI values of agricultural and food product
exports of Lithuania in in years 1999, 2004, 2009 and
2014 (source: own calculations)

. . CN 1999 2004 2009 2014
Table 2. RCA index values of agricultural and food code
product exports of Lithuania in years 1999, 2004, 2009 01 2.81 2.43 5.10 1.91
and 2014 (source: own calculations) 02 0.68 0.46 0.75 1.16
CN 03 0.28 0.65 0.58 0.90
code 1999 2004 2009 2014 04 9.94 14.52 4.41 2.12
01 1.26 1.52 5.77 3.56 05 0.25 0.17 0.16 0.41
02 0.64 0.60 1.46 1.35 06 0.08 0.18 0.48 0.96
03 0.65 1.18 1.63 1.5 07 0.80 0.86 0.93 0.92
04 7.43 6.39 6.04 5.22 08 0.08 0.30 0.76 0.76
05 1.49 0.77 0.64 0.54 09 0.05 0.19 0.36 0.48
06 0.08 0.18 0.63 0.75 10 3.90 3.68 12.75 8.45
07 1.43 1.40 2.86 3.21 11 0.19 0.62 3.75 3.43
08 0.78 0.77 3.08 3.31 12 1.35 1.38 1.91 2.21
09 0.73 0.51 0.84 0.87 13 0.02 0.11 0.37 0.50
10 1.65 1.93 3.33 3.14 14 0.79 0.56 0.95 0.28
11 0.64 1.37 4.28 4.30 15 0.08 0.28 0.45 0.49
12 2.39 1.20 1.73 1.78 16 1.52 3.08 2.68 2.16
13 0.04 0.11 0.41 0.43 17 0.58 0.68 0.83 1.55
14 0.11 0.25 0.19 0.09 18 0.86 1.10 1.06 1.05
15 0.34 0.56 0.70 0.32 19 0.06 0.51 0.95 1.28
16 2.62 2.95 4.49 4.03 20 0.23 0.41 0.54 0.56
17 0.89 1.93 1.45 1.18 21 0.22 0.37 0.73 0.96
18 1.42 1.55 1.72 1.38 22 0.10 0.22 0.53 0.82
19 0.19 0.65 1.37 1.17 23 1.50 1.95 1.83 1.25
20 0.74 0.60 0.75 0.51 24 0.50 1.34 1.35 2.09
21 2.13 1.18 2.01 1.93
22 0.24 0.31 1.22 1.65 The selected TCI index shows the export /
23 3.59 4.49 3.72 2.92 import ratio, which indicates how much export
24 204 1.94 4.08 431 revenues cover import costs. The TCI reflects a

RCA index (see Table 2) highlighted the
comparative advantage of Lithuanian agricultural
and food sector.

RCA index shows that Lithuania has a strong
comparative advantage (RCA > 2) in live animals
(CN 01), milk and dairy products (CN 04), edible
vegetables (CN 07) and fruits (CN 08), cereals
(CN 10), products of the milling industry (CN 11),
preparations of meat, fish or crustaceans etc. (CN
16), residues and waste from the food industries
and prepared animal fodder (CN 23), tobacco and
manufactured tobacco substitutes (CN 24) ex-
ports. According to the results growth trend ob-
served in the level of specialization in milling pro-
duction, production of meat and fish, and tobacco
exports. The groups CN 07-08 represent mostly
re-exports.

narrower world-wide range of competitive agri-
cultural and food products, since eliminating re-
exports and those product groups for which a neg-
ative trade balance is calculated (see Table 3).

LFI shows the export / import ratio when all
trade is balanced. Positive LFI values and sustain-
able long term competitive advantage obtained in
just a few groups of agricutural and food exports
of Lithuania (see Table 4).

The aggregation of the individual indices is
presented in Table 5, where the results attained a
certain competitive advantage, specialization po-
sitions in the international market of Lithuanian
agricultural and food products. As already men-
tioned in the methodology, the RCA index reflects
the country's ability to export, the TCI includes
export and import flows, indicating the interna-
tional trade balance of individual product groups,
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and the LFI determines the volume of intra-indus-
try trade.

Table 5. Aggregation of TCI, RCA, LFI indices in
years 1999, 2004, 2009 and 2014 of agricultural and
food exports of Lithuania* (source: own calculations)

Table 4. LFI Value.s Of ?gricultural and fOOd prOduct CN 1999 2004 2009 2014
exports of Lithuania in in years 1999, 2004, 2009 and code
2014 (source: own calculations) 01 bt bt +++ +++
CN 02 -+ — - o
code 1999 2004 2009 2014 03 . . . .
01 0.67 0.48 1.53 0.24 04 eefeee e Ao Aefo
02 0.10 -1.94 -1.62 -0.20 05 —+- — — —
03 -2.10 -1.55 -2.47 -1.32 06 —— —— — -
04 15.21 12.30 5.23 2.57 07 —++ - —+- -
05 -0.43 -0.87 -0.56 -0.27 08 — i - 4+
06 -0.41 —0.52 -0.35 -0.32 09 — — - 4o
07 042 —034 —0. 82 —1 23 1 0 44+ 44+ 44+ +++
08 —4.37 -3.66 -2.40 -2.66 11 o —_+ ot et
09 —31 1 —169 —123 —100 12 +++ 44+ +++ +4++
10 3.56 3.09 4.87 5.40 13 — — - —
11 —0.65 -0.36 0.81 0.68 14 . L - .
12 1.42 0.48 0.77 0.56 15 L _ _ _
13 -0.09 -0.14 -0.08 -0.13 16 Tt Tt et T+
14 0.00 0.00 0.00 0.00 17 T . e T+
15 -3.29 -2.64 -1.60 -1.36 18 i T . .
16 0.86 2.17 1.75 0.68 19 — — . Tt
17 -0.09 -0.91 -0.44 0.20 20 _ _ — _
18 0.32 0.14 -0.16 -0.23 3 . . . .
19 -1.32 —0.83 -0.34 0.04
22 - - —+- —+-
20 -1.92 -1.22 -0.87 -0.67
23 4+ 4+ -+ ++-
21 -2.87 -2.67 -1.15 -0.54
24 —+- +++ +++ +++
22 -3.59 -2.98 -2.51 -1.96 e — —
23 279 308 135 2001 +“1if TCI>1; “+*“ if RCA>1; “+* if LFI>0.
24 -1.09 0.57 0.31 1.55

Analysis showed that globally competitive,
with a stable position on the world market agricul-
tural and food products groups are as follows:
CNO1 live animals; CN04 milk and milk products;
CNI10 cereals; CN11 milling products; CN12 Oil
seeds and oleaginous fruits; CN16 Preparations of
meat, fish or crustaceans and CN24 tobacco and
manufactured tobacco substitutes.

Three agricultural and food product groups
(CN10 cereals, CN11 milling production and
CN24 tobacco and manufactured tobacco substi-
tutes) demonstrate the growth of the all indices.
Thesis found that animal origin products lose their
competitive advantage in favour of plant origin
products. It is assumed that the EU direct support
to crop production sector affects not only the pro-
duction process, but also changed the export struc-
ture of the country’s competitive potential on the
international market.
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Exports of live animals and cereals make it
more fearful than enjoying a comparative ad-
vantage. Lithuania loses added value. The capac-
ities of slaughterhouses and meat processing com-
panies, technical equipment on farm level are not
fully used, while large amounts of EU support and
private capital invested in these facilities. In the
dairy product group, Lithuania specializes in ex-
porting cheeses and curd. These products are of
higher value added. In these case, as well, as in the
next product group of meat products, Lithuania
exports a semi-processed agricultural products.

5. Discussion

Specialisation in international trade in agricultural
and food products should be developed alongside
with diversification processes at the product level
and geographically. It is recommended for export-
ers to extend the diversification on product level.
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It is recommended to orient the national and
EU financial support to the creation of higher
value-added products in agricultural and food sec-
tor, development of animal husbandry, organic
farming sector, supporting the production of the
niche products. Thus, the leverage of non-pro-
cessed crop products in the total exports of agri-
cultural and food products of Lithuania would be
reduced.

6. Conclusions

As for crop products, the export of cereal is most
important, meanwhile, as for livestock products,
the export of milk and milk products is most im-
portant. In the first case, raw products are ex-
ported, in the second case, processed products cre-
ating added value are exported. In the course of
the research, it has been determined that the trade
inside the branch prevails in international trade in
the Lithuanian agricultural and food products,
since the agricultural sector is an important source
of raw materials.

The growing export of the milling industry
products is considered as a positive trend and as
leverage for the export of high quality cereal.
Poorer quality cereals could be used as a feedstuff
and, thus, contribute to animal husbandry devel-
opment in Lithuania. The balance is disturbed by
the direct EU support for crop production, the
scope of which is disproportionately higher than
the support to animal husbandry.

As Lithuania has no powers in formation of
the international commercial policy, it should take
care of increasing the domestic competitiveness of
the agricultural sector and the restrictions arising
out of application of the EU common agricultural
policy should be compensated by applying effec-
tive diplomatic and management decisions.

Further research area

It is recommended to assess the impact of differ-
ent domestic support measures of the EU Com-
mon agricultural policy on the export of agricul-
tural and food products of the Lithuanian origin in
further research because the impact of the afore-
mentioned measures on the structure of produc-
tion of agricultural and food products is evident.
The main factors that may influence the export of
the Lithuanian agricultural and food products are
direct support and/or investment support to agri-
culture.
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The scientific literature lacks methodologi-
cally sound and practically applicable competi-
tiveness index of separate sectors which allows
comparing different countries. This presupposes
the directions of further research.
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