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PRIORITIES AND MECHANISMS FOR
BALANCING THE FOREIGN TRADE IN
AGRICULTURAL PRODUCTS BASED ON
COMPLEMENTARITY

ABSTRACT

The research paper aims at carrying out a systematic analysis of the complementarity
of foreign trade in agricultural products and to substantiate on this basis the priorities
for the expansion and balancing of Ukrainian agricultural exports at the micro, macro,
and mezzo-levels. The concept of complementarity of foreign trade is defined as the
level at which the economic systems of different countries are balanced on the basis of
mutual complementarity of the commodity structure of export and import and effective
participation in the international division of labour. The methodological approaches to
the study of complementarity of foreign trade are systematized. The article uses a com-
plex approach to the analysis of foreign trade relations in the agrarian sphere and the
extent to which it is balanced. The main trends and features of the development of
Ukrainian foreign trade in agricultural products are determined. It was found that the
imbalance of the foreign economic sphere in the agricultural sector is manifested in the
dominance of export activities of large agricultural holdings, the monocultural nature of
agricultural production and export, and ineffective institutional support of small farmers
and agrarians. An empirical assessment of the complementarity of Ukrainian foreign
trade in agricultural products has been carried out using complementarity indices, indi-
ces of revealed comparative advantage, and applying the method of cluster analysis.
The conducted calculations proved that the Ukrainian agricultural sector has a signifi-
cant unused potential for the development of exports on the basis of complementarity.
A set of priorities of balancing foreign trade in agricultural products based on comple-
mentarity are substantiated, in particular, the following: forming a system for monitor-
ing the complementarity of Ukrainian foreign trade in agricultural products; concluding
and comprehensively supporting the implementation of interstate agreements on the
development of mutually beneficial trade in complementary products, including on a
barter basis; providing support for export development of small and medium-sized en-
terprises, and for small-scale production; enhancing diversification of the assortment of
agricultural exports of Ukraine, especially in the niches of craft and organic products;
supporting complementary foreign trade relations at the level of individual regions of
Ukraine; providing a strong and efficient consulting support for exporters, giving assis-
tance in the process of finding foreign partners and entering foreign markets.

Keywords: complementarity, revealed comparative advantages, agro-industrial
complex, foreign trade, competitiveness, institutional support, export balancing

JEL Classification: A22, A23, M10, M14

INTRODUCTION

The distinctive characteristics of the development of the world market of agro-food
resources in the conditions of deepening global challenges of modern times are the
deterioration of its level of stability and balance. The key reasons for this situation are
the increasing threats of the emergence of new local military conflicts and the develop-
ment of the existing ones, the periodic spread of recessions and financial and economic
crises on a global scale, the wide use of non-tariff instruments in international trade,
the discriminatory policy of highly developed states in relation to countries with lower
economic development in terms of product supplies by the agricultural industry, etc. In
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these conditions, the priority task for the agricultural sector of Ukraine is the search for new sales markets and the expan-
sion of presence in already developed foreign market niches due to the formation of an effective model of relations based
on the principles of mutual complementarity.

In the pre-war period, Ukrainian foreign trade in agricultural products showed rapid growth rates and changes in the
geographical and commodity structure of export and import operations. The reasons for the positive trends include the
accession of Ukraine to the Free Trade Area of the European Union, changes in the product structure of foreign trade as
a result of the gradual withdrawal from the russian market, and the attraction of foreign capital in this industry. However,
the significant agrarian potential of Ukraine on a global scale (taking into account the qualitative and quantitative charac-
teristics of agricultural land) did not result in the country becoming a global leader in world trade in agro-food products.
The concentration on the monocultural character of agricultural production resulted in achieving leadership in the interna-
tional market only in certain commodity positions (primarily cereal crops, maize, sunflower ail, etc.). Therefore, the neces-
sity and urgency of balancing foreign trade in agricultural products through the use of scientifically based methods of
analysis, the search for new effective tools and directions for expanding the geography of sales, and the presence of
Ukrainian companies in foreign markets through the application of the principles of mutually beneficial cooperation are
increasing.

Numerous strategies and program documents emphasize the importance of revitalizing Ukrainian foreign trade in agricul-
tural products and implementing qualitative changes in this sector of the economy. Thus, the "Ukraine-2030" strategy
defines the importance of supporting the export of agro-food products, in particular for small-scale manufacturers, and
the urge of reducing the excessive dependence of agricultural production on the state of the global economy [15, p. 4-6].
In the message of the President of Ukraine to the Verkhovna Rada, it is emphasized that the export-oriented agricultural
industry is the driving force of the Ukrainian economy [1, p. 19], but structural changes in the agricultural sector are
inhibited due to the significant level of monospecialization inherent in large agricultural holdings, the decline of small forms
of management (farming), which has a negative impact on the social and economic situation of the village [1, c. 20]. In
our opinion, in today’s conditions, one of the priority directions of the transformation of the Ukrainian agricultural industry
is its export-oriented development based on complementarity.

LITERATURE REVIEW

The term "complementarity" is of Latin origin (deriving from the noun "complementum™) and is translated in the Latin-
Ukrainian Dictionary as "complement" and "completion" (something that complements or completes) [11]. According to
the research by H. V. Karpinska [6, p. 86], the problem of complementarity was analysed in economic theory as early as
the beginning of the 20th century. Thus, the Austrian economist Friedrich von Wieser in his book "Theory of Social Econ-
omy" (1914) argued that the basis of economic life and the main productive means (land, labour, and capital) have a
complementary nature.

A fundamental analysis of the concept of complementarity was carried out by Academician V. M. Heyets [4], who concluded
that the use of this category is appropriate not only in the field of molecular biology but also in economic and social life.
At the same time, this scientist’s research claims that the desire for unity through complementarity and interaction is
inherent in both social life and economic interaction.

The phenomenon of complementarity has been considered in recent years not only at the level of national economic
systems but also in certain spheres of economic activity and branches of the economy. Thus, Ye. V. Krykavskyi [9] exam-
ines the complementarity of marketing and logistics strategies in the process of supplying goods of everyday demand and
studies the complementary interaction of such internal components as financial, technological, personnel, marketing, lo-
gistics, and other company resources [9, p. 26]. H. V. Karpinska [6, p. 86] uses the principles of complementarity when
developing recommendations for balanced development at the enterprise level.

The study of Z. A. Atamanchuk and Z. Ya. Makogin [2] analyses the level of complementarity of foreign trade relations
between Ukraine and the EU. However, the authors carry out a macro-level analysis without a more detailed assessment
of the complementarity of countries at the level of individual regions or industries.

K. A. Flissak [16] proves that the phenomenon of complementarity manifests itself at the level of countries and individual
industries in the case of their participation in international production cooperation. For example, the economies of Germany
and Ukraine are complementary in the automotive industry, which is ensured thanks to the Ukrainian export to Germany
of certain components (electrical wiring) for the production of cars within the framework of agreements on international
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production cooperation. That is, there is a mutual complementation of economic processes in the sectoral dimension, while
competition and contradictions are absent.

Thus, in the context of our research, the complementarity of foreign trade will be understood as the level of balancing of
the economic systems of different countries based on the complementarity of the commodity structure of export and
import and effective participation in the international division of labour. At the same time, the complementarity of several
countries can be studied at the level of the entire economic system, as well as at the level of individual regions, industries,
individual product groups, or even companies. In this case, complementarity will imply the absence of significant contra-
dictions in trade relations, effective interaction, and complementation.

AIMS AND OBIJECTIVES

This study intends to carry out a systematic analysis of the complementarity of foreign trade in agricultural products and
to highlight on this basis the priorities for the expansion and balancing of Ukrainian agricultural exports at the micro,
macro, and mezzo-levels. The main objectives of the article are: to summarize the theoretical and methodological foun-
dations of the study of the complementarity of the agrarian sphere in the conditions of the global economy; to analyse the
trends and problems in the development of Ukrainian foreign trade in agricultural products; to carry out an empirical
assessment of the complementarity of Ukrainian foreign trade in agro-food products; to justify the priorities and mecha-
nisms for balancing foreign trade in agricultural products on the basis of complementarity.

METHODS

Modern foreign methods make it possible to quantitatively assess the level of complementarity of foreign trade relations
at the country or industry level. The trade complementarity index (TCIj), proposed in 1969 in the work of Australian
University professor Peter Drysdale [18], is widely used for macro-level (country-level) analysis. This index was transformed
in the work of J. Perlman [19] and in the Recommendations of the World Bank on the analysis of foreign trade [22]. The
index shows to what extent the existing structure of imports of a foreign trade partner corresponds to the structure of
exports of a certain country, which allows obtaining information about the country’s trade prospects. It is calculated
according to the following formula:

Mjk—>Xij

TCI; = 100 — A2 (1)

where M, is the specific weight of product i in the total import of the country k; X;; is the specific weight of export of the
7 product of the country J.

If the value of the trade complementarity index is zero, then the country does not export any goods, or the trading partner
does not import goods. If the value of the TCI approaches 100, this indicates that the respective shares of exports and
imports coincide. If a country has a high complementarity index for exports, this may indicate that this country participates
in the international division of labour as an exporter of various types of products.

It is worth noting that the World Bank website [22] provides an opportunity to automatically calculate this index for a
selected country based on its statistical database. This experience would be worth implementing on the basis of the
websites of the State Statistics Service, specialized Internet resources for export support, the Ministry of Economy, or
other state ministries and departments.

At the level of individual branches (in the context of our study, the agro-industrial complex) within the limits of the formula
(1), it is possible to carry out complementarity analysis using a separate element of this formula, namely the module
[100 — (Mj, — Xi;)/2].

A special formula for the Complementarity Index for Products/Goods k was proposed in the research by German Calfat
and Renato Flores [17, p. 18-19] and allows for branch analysis of the complementarity of foreign trade. The formula is
as follows:

k k
R
Lo i

o o (2)
W/ My W/ My

TCIf =
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where X]-" Is the export of products k by the country i; X;is the country i’s total exports; M j" Is the import of products k
by the country j k; M is the country j's total imports; MY is the global volume of imports of products k; My is the total
volume of imports in the world.

In our opinion, in the process of assessing the complementarity of foreign trade relations, it is advisable to use a compre-
hensive approach. In this context, it is worth applying the methodological approach of the Chinese researcher Si Xu [20,
p. 112-117], who in the process of analysing the complementarity of China and the countries of South Asia uses the
following system of indicators:

= Trade Complementarity Index, CI;

= Revealed Comparative Advantage Index, RCA;

= Trade Integration Index, TII.

We agree with the expediency of using the RCA index in the context of the analysis of the complementarity of foreign
trade relations. In fact, in the process of decomposition of the formula (2), it can be seen that its left part is formed on

the basis of the RCA index. This index is used in the process of analytical activities of the UNCTAD and WTO and is
calculated according to the following formula [8, p. 139]:

(xf+mf;)
(xf+Mf)

(3)

1000

RCAt = GEmn X [(ij - Mf) = (Xf = M) x
where X; Is the export of goods of the sector (j) of the country (i) to the group of other countries taken for the analysis;
M f}- Is the import of goods of the sector (j) of the country (i) from the group of other countries taken for the analysis; X}
Is the total exports of the country (i) to the group of other countries taken for analysis; M ,-fj Is the total imports of the
country (i) from the group of other countries taken for the analysis.

The advantage of using this index is that it makes it possible not only to assess the complementarity of foreign trade in
terms of individual products but also to identify product groups or countries for which the analysed country has managed
to achieve a certain level of competitive advantage. That is, this index makes it possible to identify not only potential
opportunities but also actual achievements of the country in foreign trade of certain goods.

Thus, it is advisable to analyse the complementarity of foreign trade relations at different levels, namely at the micro,
mezzo, and macro-levels, as well as in institutional, sectoral, and global dimensions. The methodological diagram of the
analysis of complementarity at different levels is presented in Figure 1.

w/ Levels of complementarit \\ w/ Subjects of research on \\ w/ Subjects of research on \\
Y complementarity complementarity
Integration Integration
Global level formations 1 formations
e ™
Macro-level Ukraine Foreign country
. e
Institutional and Institutional and
Institutional level infrastructural infrastructural
formations formations
e ™
Oblasts (regions) of
Meso-level Ukraine
Industry/
Sedtor level Industry / sector 3 Industry / sector
=
Micro-level Enterprises / Enterprises

« T \ »
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Figure 1. Levels of complementarity analysis in the field of foreign trade relations.
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Therefore, the foreign trade complementarity of the domestic agricultural industry can be analysed with such diverse
subjects of the world economy as individual foreign countries, integration groups, or international organizations (EU,
MERCOSUR, NAFTA, WTO, etc.). For a more detailed analysis, it is worth assessing the complementarity of the agricultural
sector for certain regions of Ukraine.

RESULTS

In recent years, the determining factors of the development of Ukraine’s foreign trade in agricultural products were: firstly,
the high agricultural potential of Ukraine (given the favourable climatic conditions and significant areas of fertile agricultural
land) and, secondly, the situation and demand in foreign markets for agro-food products. Among other factors of devel-
opment in the pre-war period in this area, it is appropriate to note foreign policy (accession to the WTO, membership in
the Free Trade Area with the EU and other foreign countries), macroeconomic (exchange rate fluctuations, inflation rate,
interest rates), investment (investment processes of leading agricultural holdings, the attraction of foreign investments),
institutional (level of state support for the industry, its efficiency and transparency, level of consulting and credit support
for farmers), technological factors (implementation of modern technologies in the fields of animal husbandry, horticulture,
and food industry), etc. At the same time, Ukraine is a net exporter of agro-food products, that is, its agricultural exports
significantly exceed imports.

The following factors had the greatest negative impact on the development of Ukrainian exports of agricultural products
(for all four product subgroups) in recent years:

= world financial and economic crisis of 2009 (agricultural exports decreased by 12.1% compared to the previous year);
= economic recession in European countries in 2013 (by 4.8%);

= armed aggression in the East of Ukraine and withdrawal from part of the russian market in 2014 and 2015 (decrease
by 2.1% and 12.6%, respectively);

= a full-scale invasion of russia in 2022 (by 15.6%).

The rapid rate of growth of agro-food exports starting in 2016 (Figure 2) was caused primarily by the accession of Ukraine
to the European Free Trade Area since, from the moment of application of the Agreement by the EU for agricultural
products, duties within the tariff quotas were abolished (in 2016, the growth of the total export of agricultural products in
relation to the previous year was 4.9%, 16.2% in 2017, 4.8% in 2018, and 19.0% in 2019) [13].

18000000
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a 12000000 -
S 10000000 -
B 8000000 -
6000000 -
4000000 -
2000000 -
0_

3 8 83 88 538 3 g2z 998938 25828 8 %

R R SR RRR KSR/ LRRKRK/L/RRLRR KRR

M L Live animals and livestock M II. Plant products II1. Animal or plant fats and oils IV. Finished food industry products

Figure 2. Dynamics of Ukrainian agricultural exports in 2001-2022. (Source: based on [13])

It is worth noting that even in the unfavourable conditions of the global pandemic COVID-19 in 2020, the total agro-food
exports of Ukraine did not decrease, but remained at the level of the previous year (increased by 0.2%). At the same time,
the export of products of animal and plant origin decreased by 7.0% and 8.0%, respectively, and the export of fats and
oils and the commaodity group "Finished food products" increased by 21.4% and 4.4%, respectively. This testifies to the
high level of stability of the domestic agricultural sector during global crisis processes, the stable level of external demand
for these products, and the importance of the domestic agrarian sector of the agro-industrial complex for the formation of
foreign currency revenues for the state.
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The trend of recent years is the growth of domestic exports of agricultural products not only in absolute terms but also in
relative terms. The specific weight of agricultural products in the total volume of domestic export of goods reached 45.1%
in 2020, 40.7% in 2021, and 53.0% in 2022 (Figure 3).
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Figure 3. The specific weight of exports of agricultural products (product groups I-IV) in the total volume of Ukrainian exports of goods
in 2001-2022. (Source: [13])

Among European countries, Ukraine was surpassed by this indicator in 2020 only by Iceland (51.0%), while Moldova
(42.2%), Latvia (33.6%), Greece (23.8 %), Lithuania (23.3%), and Denmark (21.2%) remained close [23]. Therefore, the
Ukrainian agricultural sector is characterized by the highest level of openness in Europe and a very high level of export
orientation. At the same time, this situation is generally not a positive phenomenon for the economy, given the growth in
Ukraine’s exports of raw materials, but not of technological goods.

According to the data of the State Statistics Service for 2021 [13], the structure of Ukrainian exports in the pre-war period
was dominated by agricultural products such as cereals (18.1% of the total volume of Ukrainian exports of goods), fats
and oils of vegetable and animal origin (10.3%), finished food products (5.6%), seeds and fruits of oil crops (3.6%), food
industry residues and waste (2.5%). Therefore, it can be concluded that domestic agricultural export is based on plant
products, it is generally monocultural and its structure is dominated by products with a low level of added value. The
structure of Ukrainian agro-food imports is dominated by finished food products (4.9% of the total volume of Ukrainian
commodity imports). Other leaders of domestic agricultural imports include such product groups as fish and crustaceans
(1.2%), edible fruits and nuts (1.1%), alcoholic and non-alcoholic beverages (1.0%), tobacco and industrial tobacco sub-
stitutes (0.8%). In general, Ukraine’s foreign trade in agricultural products is characterized by a positive trade balance
(+19.961 billion US dollars), although at the same time, a negative balance is observed in certain product groups (livestock
products and most commodity items of food industry products).

The predominant volumes of domestic agricultural exports are concentrated within the scope of activities of large enter-
prises, primarily large agricultural holdings. According to research by the consulting company Bakertilly [14], the 10 largest
domestic agricultural holdings (Kernel, UkrLand Farming, Myronivskyi Hlibokombinat Bakery, Agroprosperis, Continental
Farmers Group, Astarta-Kyiv, Epicentr Agro, IMC, Harvest, and Ukrprominvest Agro) own a total land bank in the amount
of 2.674 million hectares and are leaders in the production and export of such agro-food products as grain, corn, sunflower
oil, sunflower seeds, sugar, potatoes, eggs, chicken, etc. On the other hand, the share of small and medium-sized enter-
prises in Ukraine’s agricultural exports is low. According to the State Statistics Service [13], in 2021, only 6.9% of agricul-
tural, forestry, and fishery products were exported by enterprises with a total number of employees up to 9 people, 12%
with 10 to 49 employees, and 26.7% with 50 to 249 people. It is a much lower indicator compared to developed European
countries, where small and medium-sized enterprises dominate agricultural food exports.

The analysis of the data of the Ministry of Agrarian Policy and Food of Ukraine [12] allows us to conclude that Ukrainian
exports of agricultural products are mostly oriented toward Asian countries, and the structure of imports is dominated by
European countries. Thus, in 2021, the largest share of domestic exports of agricultural products was accounted for by
China (15.5% in the structure of exports of agricultural products), India (7.1%), the Netherlands (6.4%), Egypt (5.8%)
and Turkey (5.3%). In 2021, agricultural products were imported to Ukraine primarily from Poland (10.3%), Italy (7.2%),
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Germany (6.8%), Turkey (6.5%), and Indonesia (4.2%). Therefore, Ukrainian exports of agricultural products are directed
primarily to regions with the largest population and countries with a developed potential for the processing industry. In
this context, the Minister of the Ministry of Agrarian Policy of Ukraine, Roman Leshchenko, noted that 20 years ago, Ukraine
"fed" 40 million people and today Ukraine contributes to the food supply equivalent to about 400 million people in the
world (not including the population of Ukraine). [12].

Therefore, Ukraine’s significant contribution to food security on a global scale and its high agricultural potential make it
necessary to carry out systematic studies on the complementarity of foreign trade relations of the domestic agricultural
sector with other countries of the world with the comprehensive use of various methodological approaches.

Let us dwell in more detail on the empirical analysis of the complementarity of Ukraine’s foreign trade in agro-food prod-
ucts. To calculate the Trade Complementarity Index for products/goods & according to the formula (2), we have collected
statistical information from the WTO publication "Trade Profile 2022" [23] representing the data of 114 countries of the
world regarding foreign trade in agricultural products by 2020. The results of the calculations are presented in Figure 4.
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Figure 4. Value of indices of complementarity of foreign trade of Ukraine in agricultural products by countries of the world in 2020.

The results of the calculations show that Ukrainian foreign trade in agricultural products is the most complementary in
relation to the countries of the African continent (Sudan, Niger, Egypt, Libya, Lesotho), South Asia (Afghanistan), and the
Middle East (Syria, Iran, Iraq). The result of the calculations can be explained by the significant demand for food products
in these countries under unfavourable climatic conditions for agriculture. The high level of complementarity in trade with
Egypt (TCI equals 9.75) should be emphasized as Ukraine exports significant volumes of agro-food products to this country
and therefore realizes the existing potential of complementary interaction at a high level. This country is in sixth place in
terms of the complementarity index and in 2021 it took fourth place in Ukrainian exports of agricultural products with a
corresponding share of 5.8%.

So, the obtained results of the calculations allow us to distinguish 4 groups of countries according to the value of the index
of complementarity of foreign trade of Ukraine in agricultural products (Table 1). On the European continent, only 5
countries can be included in the group of countries with a very high level of complementarity: Montenegro, Latvia, Albania,
Bosnia and Herzegovina, and Denmark. In the group with a high level of complementarity, one may find Cyprus, Portugal,
Lithuania, Moldova, Croatia, Greece, Luxembourg, Estonia, Belarus, Spain, Sweden, Iceland, Bulgaria, Italy, and the Neth-
erlands. Ukraine makes the most of the potential of foreign trade complementarity with the Netherlands, which ranks third
in terms of domestic agricultural exports.
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fA

Table 1. Grouping of countries according to the level of complementarity of foreign trade of Ukraine in agro-food products in 2020.
(Source: calculated by the authors based on data [13; 23])

NGu':lll;zr Level of complementarity Countries and values of the TCI
Sudan (15.59), Afghanistan (14.44), Syria (14.22), Iran (13.88), Niger (13.20), Egypt (9.75), Venezuela
Very high (9.75), Dominica (9.67), Montenegro (9.67), Angola (9.28), Lesotho (9.24), Libya (8.82), Latvia (8.77),
I . Jordan (8.73), Iraq ( 8.69), Algeria (8.43), Yemen (7.67), Madagascar (7.62), Albania (7.54), Bangla-
(Index value: TCIkij > 7,0) desh (7.50), Bosnia and Herzegovina (7.41), Azerbaijan (7.37), Guatemala (7.37), Denmark (7.32),
Uruguay (7.32), Oman (7.24)
Armenia (6.98), Tajikistan (6.98), Kuwait (6.81), Nicaragua (6.81), Kenya (6.77), Cyprus (6.52), Hondu-
High ras (6.52), Portugal (6.52), Lithuania (6.39), Pakistan (6.35), Moldova (6.30), Croatia (6.18), Bahrain
I ) N ) (6.13), Kyrgyzstan (6.13), Greece ( 5.92), Botswana (5.75), Georgia (5.75), Uganda (5.71), Colombia
(Index value: TCIKjj ranging | (5 66), Indonesia (5.66), Luxembourg (5.62), Philippines (5,62), Sri Lanka (5.62), Estonia (5.54), Peru
between 5,0 and 7,0) (5.37), Belarus (5.32), Spain (5.32), Sweden (5.32), Iceland ( 5.28), Morocco (5.28), New Zealand
(5.28), Bulgaria (5.20), Saudi Arabia (5.20), Italy (5.15), Tunisia (5.15), Netherlands (5,11)
Japan (4.90), Ecuador (4.85), Qatar (4.81), Uzbekistan (4.81), Malta (4.73), Romania (4.64), Ireland
. (4.60), Chile (4.60), Mongolia (4.56), Kazakhstan (4.51), France (4.47), Norway (4.47), North Macedo-
Medium nia (4.39), Great Britain (4.34), Vietnam (4.34), Belgium (4.30), Brunei (4.26), Poland (4.26), Finland
111 (Index value: TCIkij ranging (4.17), Austria (4.09), China (4.09), Israel (4.09), Malaysia (4.09), Germany (4.00), Slovenia (4.00),
between 3,0 and 5,0) Turkey (4.00), Ethiopia (3.96), Nigeria (3.88), Canada (3.83), Serbia (3.83), Cambodia (3.75), Paraguay
(3.71), EU (3.53), Bolivia (3.49), South Africa (3.49), Australia (3.32), Argentina (3.24), Republic of Ko-
rea (3.15), Thailand (3.07), UAE (3.02), USA (3.02)
v Low Hungary (2.93), Slovakia (2.92), Czech Republic (2.90), Mexico (2.85), Brazil (2.81), Panama (2.81),
(Index value TCIkij < 3,0) India (2.43), Hong Kong (2.09), Switzerland (2.04), Singapore (1.70)

It should be noted that foreign trade in agricultural products with China, Turkey, and India is characterized by medium
and low levels of complementarity (the value of the TCI is 4.09, 4.0, and 2.43, respectively). However, Ukraine achieves
high results in the field of exports to these countries (China ranks first among the countries of Ukrainian agricultural
exports, India ranks second, and Turkey is fourth). This can be explained primarily by the significant capacity of these
markets and geopolitical factors. China is trying to import Ukrainian agricultural products to save its raw materials. In
addition, active trade cooperation with this country is conditioned by China’s competition with the EU for raw materials
markets, the high business activity of Chinese companies on the Ukrainian market, and significant infrastructural and
institutional support (implementation of the "One Belt One Road" initiative, etc.).

The conducted analysis of the complementarity of Ukraine’s foreign trade in agricultural products with the EU countries in
general (the TCIkij value is 3.53) allows us to conclude that relations with this integration community in the agrarian
sphere are characterized by a medium level of complementarity. This can be explained by the fact that the leading countries
of Europe (primarily France, Germany, Spain, Italy, and Poland) as well as Ukraine also have a strong agricultural potential
and are in many cases competitors to Ukraine in the trade of agro-food products. In particular, France, which is the leading
producer of agricultural products in the EU, is a competitor of Ukraine, primarily in the grain markets, and it was this
country in the past that made additional demands in the process of joining Ukraine to the EU Free Trade Area and initiated
numerous anti-dumping investigations against Ukraine.

In our opinion, in the process of analysing the complementarity of foreign trade in agro-food products, it is necessary to
apply along with quantitative and qualitative methods, in particular expert evaluations. For this, we have conducted an
expert assessment of the socio-economic and market environment of foreign countries characterized by a high level of
complementarity (TCIkij > 7.0). In the process of the expert assessment, economic, political-legal, socio-cultural, techno-
logical, geographical, institutional, and market factors were analysed. At the same time, each factor was evaluated on a
five-point scale depending on how positively it affects the development of Ukrainian agro-food exports to the analysed
country. The results of our expert assessment proved that the markets of Latvia, Montenegro, Albania, Egypt, Jordan, and
Algeria were the most attractive and complementary for Ukrainian agricultural exports. It is these highly complementary
countries that it is advisable for the Ukrainian agricultural industry to focus on the attention of domestic exporters (espe-
cially small and medium-sized enterprises) in the process of expanding their activities in foreign markets.

In the process of a comprehensive analysis of the complementarity of foreign trade relations, it is expedient to identify not
only complementary markets for the Ukrainian agricultural industry but also to identify countries that are competitors and
antagonists for Ukraine in this area. This will make it possible to more effectively form interaction with such countries, and
justify new mechanisms and approaches to expanding the presence in their agrarian markets. Such studies are especially
important for European countries since deepening the integration of certain sectors of the economy into the European
economic space is an important priority task for Ukraine.
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To solve this problem, it is advisable to carry out the procedure of grouping European countries according to the level of
their agricultural potential using the method of cluster analysis since its use allows grouping objects (countries) according
to several diverse characteristics and forming homogeneous groups with a high degree of similarity [5, p. 42-43]. In the
process of determining the level of similarity in the development of potentials of agrarian complexes of European countries,
the tools of the Statistica application program package were used, while the Euclidean distance was used as a metric. The
set of features that determine the competitive potential of the agricultural industry of European countries was formed on
the basis of nine main characteristics:

= production of agricultural products, million US dollars (X1);

= production of animal husbandry products, million US dollars (X2);

= production of plant origin products, million US dollars (X3);

= export of agro-food products, million US dollars (X4);

= the specific weight of agricultural products in the total export of the country, % (X5);

= share of agricultural land in the total area of the country, % (X6);

= the area of agricultural land, sq. km (X7);

= number of workers employed in the agricultural sector, thousands of people (X8);

= share of people employed in the agricultural sector, % (X9).

Visualization of the obtained grouping results is presented in Figure 5.
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Figure 5. "Tree of combinations" of European countries according to indicators of agricultural potential and foreign economic specializa-
tion of the agricultural sector in 2020.

In the process of cluster analysis, it is possible to select individual groups of research objects not only by visual assess-
ment but also by means of software tools. As a result of the analysis, we set the parameters for defining 4 groups of
countries, within which it was necessary to form the corresponding clusters. According to the obtained results (Table 2),
Ukraine is in a cluster (group) of countries with a high level of agrarian potential and foreign economic development of
the agro-industrial complex.
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Table 2. Results of the grouping of European countries by indicators of agricultural potential and foreign economic development of the
agricultural sector in 2020.

- Euclidean distance to the cen- .
Cluster number Cluster participants tre of the cluster Characteristics of the group
France 7134420 Countries with the highest level of
Germany 5865105 agricultural potential and foreign
Cluster 1 economic development of agro-in-
Italy 2758924 dustrial complex (the cluster centre
Spain 2829404 is Italy)
Netherlands 3147367
Poland 1475186 Countries with a high Ieve! of agri-
cultural potential and foreign eco-
Cluster 2 Romania 2957733 nomic development of agro-indus-
o trial complex (the cluster centre is
Great Britain 2707131 Poland)
Ukraine 4938230
Austria 438998
Belgium 424855
Czech Republic 1089226
Denmark 717109 Countries with a medium level of
Greece 2343151 agricultural potential and foreign
Cluster 3 economic development of agro-in-
Hungary 608754 dustrial complex (the cluster centre
Ireland 1404389 is Belgium)
Portugal 597725
Serbia 1003637
Switzerland 585520
Albania 278024
Bosnia 196440
Bulgaria 1041651
Croatia 65050
Cyprus 442275
Estonia 392422
Finland 596387
Iceland 577258 Countries with a relatively low level
Latvia 226486 of agricultural potential and foreign
Cluster 4 - - economic development of agro-in-
Lithuania 211675 dustrial complex (the cluster centre
Luxembourg 566759 is Croatia)
Malta 645681
Moldova 172923
Macedonia 272910
Norway 788318
Slovakia 138482
Slovenia 325683
Sweden 837768

Therefore, the countries that belong to this cluster (Netherlands, Poland, Romania, and Great Britain), as well as coun-
tries from the cluster with the highest level of agricultural development (France, Germany, Italy, and Spain) are antago-
nists to Ukraine and its main competitors on the European market of agro-food products.

Considering the state of the competitive environment in the European market of agro-food products, the priority target
markets for Ukraine are primarily countries with medium and low agricultural potential (clusters III and 1V). In the pro-
cess of analysis, we have determined the countries that are in the centre of each cluster and have the smallest Euclidean
distance to its centre, and therefore are typical representatives for each of the groups. For countries, which are centres
of clusters, it is expedient to substantiate typical recommendations and proposals for the development of foreign eco-
nomic cooperation with them on the basis of complementarity, which can be extended to other members of the cluster.
It is also important to deepen cooperation with those countries that, along with developed agriculture, have high poten-
tial in the processing industry and import domestic agricultural products for further processing and export (re-export) to
other countries of the world (for example, the Netherlands).
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The conducted calculations prove that the Ukrainian agricultural industry has significant unused potential for the devel-
opment of export activities on the basis of complementarity. At the same time, it is important to identify certain niches in
the markets of foreign countries, where there is a potential or actual demand for Ukrainian agricultural products.

Thus, the following are the priority directions and tasks of balancing Ukrainian foreign trade in agricultural products on
the basis of complementarity (Figure 6):

= implementation and comprehensive support of interstate agreements in the field of development of mutually benefi-
cial complementary trade, including on a commodity exchange basis;

= comprehensive support of complementary foreign trade relations not only at the level of the agro-industrial complex
but also at the level of the regions of Ukraine;

= development of effective consulting support for exporters, assistance in the process of finding foreign partners and
entering foreign markets;

= formation of a system for monitoring the complementarity of Ukraine’s foreign trade in agricultural products;

= support of export in the sectors of small and medium-sized enterprises, small-scale production, in particular, devel-
oped on the basis of cooperation;

= expansion of the range of Ukrainian agricultural exports, in particular, in the niches of organic and craft products.
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Figure 6. Priority areas of balancing and development of domestic foreign trade in agricultural products on the basis of complementa-
rity.

Let us dwell in more detail on the practical aspects and tools for the implementation of the above directions and tasks of
balancing and activating Ukraine’s foreign trade in agricultural products on the basis of complementarity.

1) Implementation and comprehensive support of interstate agreements in the field of development of mutually beneficial
complementary trade, including on a commodity exchange basis. To implement this direction, first of all, it is necessary to
define a list of countries that require Ukrainian agro-food products and, at the same time, have the potential to supply
other products, which are complementary to the Ukrainian economy (primarily energy carriers). It is about the implemen-
tation of operations on a commodity exchange basis under the scheme of exchange of Ukrainian food for energy carriers
or other products of critical import. A similar practice of concluding and implementing intergovernmental agreements took
place in the mid-90s of the XX century in the relations between Ukraine and Turkmenistan in the supply of natural gas
(within the agreement, 60% of the cost of imported gas was paid for by Ukrainian products), but this agreement was
suspended due to russian intervention. Today, the implementation of similar schemes is expedient within the framework
of Ukraine’s cooperation with the countries of the Middle East, as well as with the states of the GUAM association, in
particular, Azerbaijan, whose market is characterized by high complementarity for the domestic export of agro-food prod-
ucts (TCIkij = 7,37).

2) Comprehensive support for complementary foreign trade relations not only at the level of the agro-industrial complex
but also at the level of the regions of Ukraine. The implementation of this direction will allow taking into account the
specifics of the foreign economic specialization of the agricultural sector of individual regions, their export potential, and
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the peculiarities of participation in the international division of labour. In this context, it is expedient to conduct systematic
studies of the complementarity of foreign trade in agro-food products at the level of the regions of Ukraine, using quanti-
tative and qualitative methods. Based on the obtained results, it is advisable to develop and implement strategies and
operational plans for the complementary development of agricultural exports at the level of individual regions of Ukraine.

3) Development of effective consulting support for exporters, and assistance in the process of finding foreign partners and
entering foreign markets. Simultaneously, it is necessary to organize at the level of the regions of Ukraine modern and
effectively functioning advisory centres, the activities of which should be aimed at providing services to producers of
agricultural products (especially small and medium-sized enterprises, farms, agricultural cooperatives). Such institutions
should monitor, summarize and provide information on complementary foreign markets at the request of potential export-
ers, provide professional consulting support at all stages of foreign trade operations, and help with the search for potential
foreign partners. At the same time, an important practical task is maximum dissemination among agricultural producers
of information about the possibilities of obtaining such advisory support. Such activity should be organized on the basis of
specialized departments of regional state administrations and regional chambers of commerce and industry.

4) It is advisable to implement the formation of a system for monitoring the complementarity of Ukraine’s foreign trade in
agrarian products by launching a specialized internet portal, on which it would be possible to receive information on
complementary markets for certain types of domestic agro-food products in real-time. It is commendable to take as a
basis the technical solution implemented on the website of the World Bank [22] but with an emphasis on a detailed analysis
of complementarity in terms of individual product groups and in-depth detailing of export positions of domestic agro-food
products. Such a project would be worth implementing on the basis of the Ministry of Agrarian Policy and Food of Ukraine
with the involvement of the potential of the State Enterprise "National Research and Information Centre for Monitoring
International Commodity Markets". At the same time, it is prudent to form a statistical base for monitoring, calculations,
and analysis of complementarity based on the data of the State Statistics Service of Ukraine [13], a detailed base of
statistical information on the development of foreign markets for agro-food products, which is formed by the US Depart-
ment of Agriculture [24] and other state and non-state analytical institutions. Within the framework of the implementation
of this direction, it is advisable to periodically prepare and publish analytical materials and reviews on the development of
foreign markets complementary to domestic agricultural products on a specialized website.

5) Support of export in the sectors of small and medium-sized enterprises, small-scale production, in particular, organized
and developed on the basis of cooperation. In modern conditions, the high potential of foreign economic complementarity
of the Ukrainian agricultural sector needs to be more actively used not only by large corporations and agricultural holdings
but also by small-scale, small and medium-sized enterprises, especially in rural areas. In practice, small enterprises and
private entrepreneurs face obstacles in the process of entering foreign markets, which are manifested in difficulties with
the formation of export batches of goods, problems of product certification, lack of proper practical experience in the
implementation of export operations, etc. Therefore, we offer a solution to these problems through the use of cooperative
tools for the development of agricultural business and comprehensive state support for the activities of agricultural coop-
eratives in rural areas. The advantages of the association of residents or enterprises in rural areas in the process of
implementing a cooperative model of export-oriented business are confirmed by positive European experience and are
obvious, because:

= by combining their efforts, members of cooperatives (citizens, small and medium-sized enterprises) can jointly pur-
chase the necessary equipment (lines for processing and packaging of products, warehouse equipment, freezers,
commercial transport, etc.);

= it is easier for cooperatives to receive institutional and consulting support in the process of their export activities,
including through grants for international technical assistance;

= citizens can combine their efforts not only to establish sales of their products on the domestic market but also when
forming export batches of goods (for example, in the process of carrying out activities related to harvesting walnuts,
mushrooms, wild fruits and berries, etc.), as independent access to the foreign market with a small number of
products is extremely difficult.

To establish the activities of such cooperatives, it is advisable to use the positive experience of European countries [10],
in which it is a common practice to provide cooperative entities with a preferential tax regime, in particular, in the first
years of operational activity, to lend systematic state support (provision of grants for the creation of cooperatives, assis-
tance in finding potential cooperative participants, provision of subsidies and grants for the development of certain types
of activities).
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For example, it is worth supporting the development of cooperatives in the field of harvesting and selling wild fruits and
berries, since Ukraine has favourable natural conditions for the development of this activity. In practice, the association of
members of cooperatives allows for the formation of export batches, the purchase of freezers and other necessary equip-
ment. As a result, rural residents will not be forced to sell the collected fruits and berries to numerous intermediaries but
will be able to enter the foreign market independently. Priority markets for establishing the export of wild fruits and berries
with a high level of complementarity can be determined based on the calculation of the index of revealed comparative
advantage (RCA) according to formula (3), the results of which are shown in Figure 7.
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Figure 7. Ranking of countries according to the index of revealed comparative advantage (RCA) for Ukraine on foreign markets of wild
fruits and berries (Ukrainian Classification of Goods of Foreign Economic Activity UKTZED group 81040000 — cranberries, blueberries
and other fruits).

6) Expanding the assortment of Ukrainian agricultural exports, in particular, in the niches of organic and craft products,
should be carried out on the basis of the analysis of the complementarity of foreign markets. The proposed direction is
quite promising, since today a significant demand for organic and craft products is being actively formed in foreign markets
and remains not satisfied at the expense of national producers. And in Ukraine, as is the case, there is a significant potential
for growing organic agro-food products on a global scale. In this context, the expansion of domestic exports of the food
industry due to products with a low sugar level, gluten-free products, healthy food products, etc., also has high prospects.

Summing up, we note that the implementation of the model for the development of Ukraine’s foreign trade in agricultural
products on the basis of complementarity will result in the further increase and diversification of domestic agricultural
exports, the reduction of its monocultural and raw material nature, and the involvement of small-scale, medium-sized
enterprises and cooperatives in foreign trade. Collectively, this will lead to an increase in the level of employment and
welfare of the population in rural areas, development of foreign trade relations at the regional level, strengthening of food
security and competitiveness of Ukraine and its agricultural sector in the global economic space.

DISCUSSION

Despite highly appreciating the analytical capabilities of the methodological approaches and indicators of complementarity
analysis (formulas 1, 2 and 3) considered in this article, and presented in the works [8; 17; 18; 19; 22], we note that they
have certain limitations since they do not take into account the following:

= factors of competition from other foreign countries;

= factors of geographical distance between countries;

= trade barriers, primarily non-tariff barriers, on the market of foreign countries regarding the product being analysed;
= separate social, economic, cultural, innovative, political and other factors influencing foreign trade relations.
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Therefore, in our opinion, it is advisable to supplement the analysis of the complementarity of Ukraine’s foreign trade in
agro-food products with other methodological approaches, in particular, those based on the use of expert assessments
and allowing the assessment of factors that cannot be quantified. Systematic studies of the complementarity of foreign
trade in agricultural products should be conducted dynamically and combined with a comprehensive analysis of trends,
regularities, special features and problems of its development.

CONCLUSIONS

1. The phenomenon of complementarity is inherent in various spheres of science and social life, in particular, it manifests
itself in the field of theology, ecology, physics, mathematics, molecular biology, jurisprudence, sociology, psychology, etc.
This paradigm is considered in various areas of the economy, namely in institutional, corporate, and marketing spheres,
as well as in foreign economic activities. The very nature of the international exchange of goods and services is based on
the principles of mutual complementarity when partners from different countries benefit from the implementation of foreign
economic operations. The phenomenon of complementarity can be analysed at different levels of the economic system,
namely the micro, macro, and mezzo-levels, as well as at the sectoral, institutional, and global levels.

2. The development of Ukrainian foreign trade in agricultural products generally has positive trends and shows steady
growth even in the conditions of crisis processes in the economy. Ukrainian agricultural exports are of exceptional im-
portance for ensuring foreign currency inflows to the country in conditions of instability. Despite this, the imbalance in the
foreign economic sphere of the agrarian sector is manifested in the monocultural character of agricultural production and
export, the dominance of large agricultural holdings in foreign trade activities, and ineffective institutional support of small
agrarians and farmers.

3. The conducted comprehensive analysis of the complementarity of Ukrainian foreign trade in agro-food products testified
that the markets of African, South Asian, and Middle Eastern countries are the most complementary for the domestic
agricultural industry. To the greatest extent, the agricultural sector of Ukraine uses its complementarity potential in trade
relations with Egypt. Instead, the complementarity of Ukrainian foreign trade in agricultural products with the EU is gen-
erally characterized by a medium level. This is explained by the fact that European countries (primarily France, Germany,
Spain, Italy, and Poland) have a powerful agricultural potential and are essentially competitors for Ukraine in this field.

4. The conducted research made it possible to form priority measures for balancing Ukraine’s foreign trade in agricultural
products. The export-oriented development of the Ukrainian agricultural sector on the basis of complementarity is a par-
ticularly important task today since the effective integration of the agricultural sector into the international economic space
will increase the competitiveness of the entire economy of Ukraine, an increase in revenues to the state budget, strength-
ening the economic security of the state, guaranteeing food security not only for Ukraine but also for many other foreign
countries, primarily in Africa and Asia. The implementation of the measures proposed in the article will allow not only
improve the socio-economic situation in the agricultural sector and the economy of Ukraine in general but also put into
practice the principles of complementarity, harmony, parity, partnership, sustainable development, and mutually beneficial
cooperation in the field of foreign trade relations.
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MeTol0 AOCNIDKEHHS € NPOBEAEHHSI CUCTEMHOMO aHanily KOMMNIeMeHTapHOCTI 30BHiLUHLOI TOpriBni npoaykuieto AMK i 06-
I'PYHTYBaHHS Ha Uil OCHOBI NPIOPUTETIB PO3LUMPEHHSI Ta 36anaHCyBaHHSI YKpPaiHCbKOrO arpapHOro eKcropTy Ha Mikpo-,
MaKpo- i Me30piBHsIX. BU3HaUeHO NOHSATTS KOMMIEMEHTAPHOCTI 30BHILUHBbOT TOPriBAi Ik piBEHb 36anaHCyBaHHS €KOHOMIY-
HUX CUCTEM Pi3HUX KpaiH Ha 3acaflax B3aEMOAOMOBHEHHSI TOBAPHOI CTPYKTYPU eKCNopTy Ta iMMopTy i edeKTUBHOI yyacTi
B Mi>KHapoAHoMy noAini npaui. CucteMatn3oBaHO METOAMYHI NIAXOAN A0 AOCNIIKEHHS KOMMNAEMEHTAPHOCTI 30BHILLHBOTO-
proBenbHOI AisNbHOCTI. BUKOpUCTaHO KOMMIEKCHUI MiAXiA A0 aHanisy 30BHILLHbOTOProBEbHUX BiIHOCUH arpapHoi cdepu
Ta piBHS 1i 36anaHcoBaHOCTI. Bu3HaueHo ronosHi TeHAeHLU i Ta 0cobNMBOCTI PO3BUTKY YKPaiHCbKOI 30BHILLHBOI TOPriBAi
arpapHoi0 NpoAayKLui€eto. 3'9C0BaHo, WO He36anaHCoBaHICTb 30BHiLLHbOEKOHOMIYHOI cchepun B AMNK NposBsSETLCSA B AOMiHY-
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BaHHi B eKCMOPTHil AiSNbHOCTI BENNKUX arpOXOSAMHIIB, MOHOKYNIbTYPHOMY XapakTepi arpapHOro BUpObHMLTBa 11 ekcno-
pTY, HeebeKTUBHIN IHCTUTYUINHIN NiaTpuMUI ApiGHKUX cdepMepiB Ta arpapiis. 34iicHEHO eMMipUYHY OLiHKY KOMMeMeHTap-
HOCTi YKpaiHCbKOI 30BHiLLHbOI TOpPriBAi npoayKuieto AMNK 3 BUKOPUCTAHHSAM iHAEKCIB KOMNIIEMEHTAPHOCTI, BUSIB/IEHUX MOpi-
BHS/IbHUX NepeBar Ta MeToAy KacTepHOro aHanisy. MNpoBeaeHi po3paxyHKM 3acBifumau, Wo yKpaiHCbKUI arpapHuin cex-
TOp Ma€ 3HaYHWUIN HEBMKOPWUCTAHWI NOTEHUian LLoA0 PO3BUTKY KCMOPTY Ha 3acaax KoMnaemeHTapHocTi. O6rpyHToBaHO
npioputeTy 36anaHCcyBaHHS 30BHILIHLOI TOPriBAi arpapHOI0 NPOAYKLIE Ha 3acafjax KOMMIeMeHTapHOCTI, 30kpeMa: dop-
MYBaHH$S CMCTEMU MOHITOPUHIY KOMMNJIEMEHTAPHOCTI YKPaiHCbKOI 30BHiLLHbLOT TOPriBni npoaykuieto AMNK; yknagaHHsa Ta Bce-
6iyHa nigTpuMKa peanisauii Mixxaep)XaBHUX Yrof LWOAO pO3BUTKY B3aEMOBMIIAHOI TOPriB/i KOMNIEMEHTapHOK NPOAYKLi€ElD,
y TOMy UKC/li Ha TOBapoOOMiHHMX 3acajax; MiATPUMKA PO3BUTKY EKCMOpTY MiAMPUEMCTB Manoro # cepeaHboro GisHecy,
ApibHOTOBapHOro BUpobHUUTBA; AvBepcudikalis aCOPTMMEHTY arpapHOro ekcrnopTy YkpaiHu, 0cobi1Bo B Hiwax kpadTo-
BOi Ta opraHiyHoi NpoayKLii; NiATPUMKa KOMNIEMEHTaPHUX 30BHILUHLOTOProBENbHMX BiAHOCKH Ha PiBHI OKpeMMX obnacTei
YKpaiHu; nocuneHHs echeKTMBHOT KOHCYNbTaLiMHOT NIATPUMKM eKCNopTEepIB, AOMOMOra B NPOLEC MOLIYKY 3apybikHUX nap-
THEpiB Ta BUXOAY Ha 30BHILLHI PUHKW.

KnrouoBi cnoBa: KOMMJIEMEHTApHICTb, BUSIBNIEHI  MOpiBHSANbHI  nepeBary, AlK, 30BHiWHA  TOpriBns,
KOHKYPEHTOCTNPOMOXHICTb, IHCTUTYLiIMHA NiATPMMKA, 36anaHCyBaHHSI EKCNOpPTY
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