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Abstract. The aim of the study. The aim of the article is to determine the role of
Eastern European countries, including Ukraine, in global value chains and to form a list
of potential areas for diversification of exports of the analyzed countries. Methods. In our
research general scientific methods like system approach, analysis, synthesis,
generalization, comparison were used. Also we used time series analysis, graphical
method for visualization of research results. Results of the research. The article analyzes
the activity of participation of Eastern European countries in global value chains. It is
established that analyzed countries have a significant potential for export diversification,
but their current share at global market does not exceed 3%. It is proposed to estimate
export flows using indicators of economic complexity and diversity rate. The dynamics
of economic complexity index was analyzed. It is found that the level of economic
complexity in Ukraine is the lowest among analyzed countries with a tendency to
decrease. The new export positions of each country were analyzed. It was pointed out that
Ukraine introduced the largest number of new products, but the volume of export is the
lowest among selected countries. An estimation of trade flows between analyzed
countries and some global players was carried out. It was established that trade activity
between Poland, Czech Republic and Slovakia was stronger than their trade with
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Ukraine. It has also been proven that the main trading partners of Eastern Europe are
located within the European Union. Perspective directions of export diversification of
selected countries were singled out and opportunities of cooperation between them are
defined. It is established that Ukrainian companies need the support to increase the
profitability of participation in global value chains and gain additional opportunities to
present their products on the world market. Practical meaning. The results of the study
can be used by economic entities for determining the most perspective export areas, by
public authorities to monitor the effects of export diversification and to assess the
effectiveness of reorientation of domestic enterprises. Prospects for further research. The
obtained results are the basis for modeling and forecasting the consequences of the state
policy of export diversification of Ukraine and estimating efficiency of such policies.

Key words: international trade, globalization, diversification of export, Economic
Complexity Index, Diversity rank, Product Complexity Index

Y4yacre Ykpainu Ta kpain CxigHoi €Bponu y ri100aj1bHUX JAHIIOKKAX CTBOPEHHA
BapTOCTI

Ipuna Anaroaiisna Illeiiko!, x.e.H., TOUEHT
Ousexcanapa Bouaoaumupisna CTOPOKEHKO?, K.T.H., JOLEHT
Ouexcanap Bacunbosuu Kypaenko?®, crapmmii Buknagaa

AHoTauisi. Mema oocniodicenns. MeTow CTarTi € BU3HAYCHHs poiil KpaiH CximaHoi
€Bponu, BKIIOYAIOYM YKpaiHy, y TriI00aJbHUX JIAHIFOKKAX CTBOPEHHS BapTOCTI Ta
dbopMyBaHHS TEepeNiKy TMOTEHIIWHUX HampsAMiB JJis  auBepcudikaiii  eKcropTy
aHaI30BaHUX KpaiH. Memoou. B X0l MOCHIKEHHS BUKOPHUCTAHO 3arajbHOHAYKOBI
METOJY Ta MIAXOJW, CUCTEMHUN MiAXiJ, aHali3, CUHTE3, y3arajJbHCHHS, MOPIBHSIHHS.
Takox BUKOPUCTaHI METOJIM aHaJI3y YACOBUX PAJIB, rpadlyHUN METO JIs Bi3yali3allil
pe3yJIbTaTIB JOCHIKEHHS. Pe3ynomamu O0ocnioxcenus. Y CTaTTI NMPOBEICHO aHali3
aKTUBHOCTI ywacTi kpaiH CximHoi €Bporu, a came — Ykpainu, [lompmii, Yexii Ta
CrnoBayunHM, Yy T00adbHUX JIAHIIO)KKaX CTBOPEHHS BapTOCTi. BcTaHOBiEHO, 1110
aHamizoBaHi kpaiHu CxigHoi €Bponmu MarOTh 3HAYHUN MOTEHIAN y AWBEpCcHUdIKaiii
EKCIIOPTY, MPOTE€ TMOTOYHA YACTKAa KOXKHOI KpaiHM Ha CBITOBOMY PHHKY Yy pO3pi3i
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OKpEeMHX CEKTOPIB He nepeBuiiye 3%. 3anpornoHOBaHO OI[IHIOBATH €KCIIOPTHI OTOKH 3a
JOTIOMOTOI0 TIOKa3HUKIB EKOHOMIYHOI CKJIQJHOCTI  Ta CTYyNeHs auBepcudikarii.
[TpoanaiizoBaHa quHaAMIKa TOKA3HUKA €EKOHOMIYHOT cKi1agHOoCTi 3a mepion 2003-2018 pp.
BcranoBiieHo, 10 piBeHh E€KOHOMIYHOI CKJIQAHOCTI B YKpaiHi HAWHWKYHANA cepen
aHaJI130BaHUX KpaiH 3 TEHJCHINEI0 J0 3HIWKEeHHsA. [IpoaHanizoBaHi HOBI €KCIOPTHI
nmo3uIlii KokHOi Kpainu BrpojaoBxk 2003-2018 poxkiB. BcranoBieHo, mo VYkpaiHa
3ampoBauiIa HAMOUIBIY KIJIbKICTh HOBHUX TOBApIB, MMPOTE 00CATH MOCTa4aHHS HACTIIBKH
MaJii, 110 HOB1 TOBAPH BUSBWIIMCS HE 3/IaTHI CYTTEBO ITIIBUIITUTH PIBEHB TOXOAY. YKpaiHa
Ma€ 3HaAYHO BUIIY 3a CKJIQHICTIO CTPYKTYPY €KCIOPTY, HIXK 11€ MOXKHA MepeadadnTH 3a
pIBHEM 1i JIOXOZdy. [IpoBeeHO OLIHKY €KCIIOPTHO-IMIOPTHUX TOTOKIB MiX
aHaJI130BaHUMHU KpaiHaMH Ta TAKUMH TJI00aTbHUMHU TpaBisiMu, sik Himeuuuna, CIIA Ta
Kuraii. BcranoBneno, 1o ToprieenbHi 3B's13ku Mixk [lonbiero, Yexiero Ta C0Bau4uHOIO
CUJIBHINIC HDK TOPTiBASA 3 YKpaiHoto. TakoX J0BeIeHO, IO OCHOBHI TOPTiBEIbHI
napTHepu Kpain CxigHoi €Bponu posrtamioBaHi B Mexax €Bpomeiicbkoro Corosy.
BuokpemiieHi mepcrieKTUBHI HanpsMu JIuBepcudikaiii excrnopTy YKpaiHu Ta KpaiH
Cx1aH01 €Bponu Ta BA3HAYEH1 MOKJIMBOCTI KOONepalii MiX KpaiHaMu. BcTaHOBIIEHO, 110
YKpaiHChKl KOMIIaHIi MOTpeOyIoTh MIATPUMKH JEp>KaBHUX OpPraHiB Ta 3aKOHOJABYOl
CUCTEMHU ISl MIABUIICHHS TPUOYTKOBOCTI Y4acTl y TJI00ATbHUX JIAHIFOAKKAX CTBOPEHHS
BapTOCTI Ta OTPUMAaHHS JTIOJAATKOBUX MOKJIMBOCTEH MPENICTABIISATHA CBOIO MPOAYKIIIIO HA
CBITOBOMY DPUHKY. [Ipakmuune 3HauenHs. Pe3ynbTaTH IOCHIKEHHS MOXYTh OyTH
BUKOPUCTaHI E€KOHOMIYHUMH CYO'€KTaMH €KCIIOPTO-IMIOPTHUX OIepalii B IJIaHl
BHU3HAYCHHS OCHOBHUX MEPCIEKTUBHUX HAMPAMIB AUBEpCcHUQIKAIll eKCIIOPTY, OpraHaMu
JIEp’KaBHOI BJIaJW JUIsI MOHITOPUHTY HACHIAKIB IuMBepcu(ikalii CTPYKTypU €KCHOPTHOI
MPOIYKLUIT,
MIIMPUEMCTB Ha BUITYCK OUIBII TEXHOJIOTTYHO CKJIaJHUX BUAIB MPOAYKIIii. [lepcnexmusu
nooanvuux 0ocnioxcersb. OTpUMaHl pe3yJbTaTH € OCHOBOK [IJII MOJCJIFOBAHHS 1

a TakoX I OLIHKA €(EeKTUBHOCTI NEepeopleHTalli BITUU3HSIHUX

MIPOTHO3YBAHHS HACIIJIKIB JEeP>KaBHOI MOJITUKH AUBEpCcUPiKaIii eKCopTy YKpaiHu, a
TaKOXX MOJICTIOBAaHHS C€KOHOMIYHOI €()EeKTUBHOCTI TAaKHMX 3axXOxiB. TakoX Ha OCHOBI
pe3yibTaTIiB aHamizy MOXKYTh OyTH TPOBEIEHI TOCHIKEHHS MI0J0 BIUIUBY Yy4acTi
VYkpainu y rmo0anbHUX JAHII0KKaX BAPTOCTI HA MAKPOEKOHOMIYH1 MOKA3HUKH PO3BUTKY

KpaiHu

KurouoBi ciioBa: MikHapoIHA TOPTiBIIs, TiI00ai3amis, AuBepcudikallisi eKCropTy,
1HJIEKC EKOHOMIYHOI CKJIQJHOCTI, 1HAEKC PI3HOMAHITHOCTI, 1H/IEKC CKJIATHOCT1 MPOIYKTY.

Introduction

From the beginning of 21st century
the radical transformation of international
trade pattern has been performed: from
traditional international trade, when

country export finished goods that are
consumed of buyers of another country to
the new pattern of global value chains
(GVCs). Nowadays, 70% of international
trade involves a variety of transactions
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where services, raw materials, parts and
components are exchanged in GVCs
across countries until they reached the
final consumer.

Global value chains (GVC) have
grown substantially in recent decades.
Global value chains became a dominant
feature of world trade over the past several
decades in part due to technological
innovations allowing firms to split
production processes across countries (the
ICT revolution) (OECD, 2020b).

Organisation for Economic Co-
operation and Development (OECD,
2013) reported, that 80% of the world's
value added is generated in production
and trade chains, controlled by
corporations. The speed of economic
development, the volume of foreign trade
and the place in the world division of
labor depend on the volume of orders
placed by transnational corporationss in a
given country (World Bank, 2017).
Therefore, it is important for countries to
participate in global value chains.

For a wide range of goods and
services, the production stages are sliced
up and distributed across many countries.
Components of products move through
production centers with value being added
at each stage. Most of these chains are
spearheaded by multinational
corporations, spurred by a number of
factors as:

— liberalization of trade and capital
flows in emerging market and developing
countries;

— decline in transportation and
production costs amid large wage
differences between advanced, emerging
market, and developing economies;

— advances in information and
communication technologies that made
the complex coordination of production
processes at distance possible.

Such organizing of international
trade create new opportunities for small
and medium-sized enterprises (SME) to
expand to global markets as suppliers of
intermediate goods and services, without
having to build the entire value chain of a
product. At the same time, firms face new
challenges as regards the need for strong
coordination and efficient links between
production stages and across countries
(OECD, 2020b).

COVID-19 pandemic make
discussion of such risks very actual. The
risks associated with GVVCs were initially
revealed in the very first phase of the
pandemic in early 2020, when the public
health situation in the People’s Republic
of China (hereafter “China) resulted in
lockdowns. Most global manufacturers
have some operations in China and many
businesses  reported  disruptions to
production and trade from this important
GVC partner. Shortages of supply of
personal protective equipment (PPE) as
well as key respiratory medical devices,
such as ventilators, have raised greater
concerns. The global shortage of medical
devices stemmed from the unprecedented
demand shock induced by the spread of
the pandemic around the world (OECD,
2020a).

Also COVID-19 pandemic raised the
questions  about  concentration  on
domestic supply and demand in a case of
border restrictions. Countries start to
analyze the flows of import and
opportunity to use domestic item instead
imported ones.

That is why the problem of analysis
of participation in GVC for countries and
regions is very actual

2. Literature review

As a model, the GVC describes the
sequence of production process from first
supplier to final. The parts of the chain do
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not compete with each other, but rather
cooperate to achieve the goal.

GVCs generate significant economic
gains to both participating firms and
countries that host GVC activities
(OECD,2013). Specialisation and
economies of scale bring productivity
gains as well as lower production
prices (Andrews, Gal and Witheridge,
2018, p.6). GVCs have also created new
opportunities for smaller firms and
participants  from  emerging-market
economies and developing countries as
they no longer have to master all the
stages of complex production processes in
order to participate in the global economy.

International organizations such as
the Organization for Economic Co-
operation and Development (OECD) and
the World Trade Organization (WTO)
analyze international trade through the
prism of the global value chains that
underlie international flows of goods and
services.

A particular implication of global
value chains is that traditional export
statistics obscure how value added is
traded in the global economy -
conventional data overstate the domestic
value added content of exports (since
conventional gross trade statistics tally the
gross value of goods at each stage of the
border crossing instead of the net value
added between border crossings).

Computation of value added content
of trade requires a global input output
table where individual country tables are
combined and linked via international
trade matrices.

Several global input output data sets
have been developed under various data
initiatives and are accessible to
researchers: World Input Output Data
Base (WIOD); WTO OECD TiVA
Database (Trade in Value Added);

UNCTAD’s EORA Database; IDE
JETRO Asian Input Output Tables.

Most common indicators analyzed
include:

— VAX ratio : a measure of the share
of domestic value added in gross exports.
R. Johnson and G.Noguera (Johnson and
Noguera, 2012, p.229) combined input—
output and bilateral trade data to compute
the value added content of bilateral trade
and proposed the ratio of value added to
gross exports (VAX ratio), that is a
measure of the intensity of production
sharing.

— Backward linkage (BL): a measure
of the extent to which domestic firms use
intermediate goods and services for
exporting activity

— Forward linkage (FL): a measure of
the degree to which a given country’s
domestic value added in gross exports are
used by partner countries as inputs in their
own exports

— GVC nparticipation rate :
backward and forward linkages

—GVC position index : FL/BL —such
index defines, is country is closer to
supplier's end of GVC (value less than 1),
or to demand stage (value greater than 1)

For the world as a whole, the VAX
ratio has declined by about 10% over four
decades, but the decline has not been
uniform through time (Banerjee and
Zeman, 2020).

C. Criscuolo and J. Timmis
(Criscuolo and Timmis, 2018) studied the
roles of central hubs of GVC - such
elements, that are allocated at the middle
of chain. Authors found that becoming
more central as a customer is associated
with faster productivity growth of smaller
firms. Also they found, that service
sectors in emerging economies are
increasingly  central to  foreign
manufacturing customers. Manufacturing

sum of
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sectors in emerging economies are also
increasingly connected to foreign services
suppliers.

P. Antras (Antras, 2020) proposed
key conceptual aspects associated with
the rise GVCs. He proves the importance
of GVCs for global trade and summarized
effects of participation in GVC for firms
and countries. Author also pointed out,
that digital technologies encourage GVC
participation by reducing many of the
barriers that  company face when
attempting to join GVCs.

WTO Report (WTO, 2019) analyzed
the effect of global value chains on global
production. In paper it is pointed out that
GVC activities picked up in 2017 after a
period of slow down since 2012; intra-
North American and intra-European GVC
activities declined relative to inter-
regional transactions due to higher
penetration via Factory Asia but value
chains still remain largely regional.

Degain, C., Maurer, A. and
MacFeely, S. (Degain, Maurer and
MacFeely, 2016) proposed such measures
of trade activity, that can be calculated on
WTO OECD TiVA Database: the inter-
linkages with other sectors and the length
of global linkages. At international trade
such index as GVC-oriented foreign
direct investments can be used.

Banerjee and Zeman (Banerjee
and Zeman, 2020) analyzed provided
multivariable analysis of GVC indicators
and examined the impact of the real
exchange rate (REER) on GVC
participation indicators. Author made
conclusion, that higher export share may
not necessarily imply higher
competitiveness if exports contain a large
share of imported intermediate goods.

In World Bank Global Value chains
2017 Report (World Bank, 2017, p.1-14)
some conclusions about importance and

perspectives of GVC for economic
development were made. Authors pointed
out such factors, that can impact on
country's  participation in  GVC:
geographically location, unit-labor costs
and trade costs The world seems to have
three interconnected production hubs for
the extensive trade in parts and
components: one centered on the United
States, one on Asia (China, Japan,
Republic of Korea), and one on Europe
(especially Germany). The countries more
deeply involved in GVCs all stand out as
having low unit labor costs, but not
necessarily low wages.

Kowalski, P., et al. (Kowalski et
al.,2015) found out, that there are
important ~ benefits ~ from  wider
participation in GVC like increased
productivity, diversification of exports.
Authors summarized such determinants of
GVC participation: geography, size of the
market and level of development, trade
and investment policy reforms as well as
improvements of logistics and customs,

intellectual property protection,
infrastructure.
The Growth Lab at Harvard

University created an Atlas of economic
complexity  (Atlas of  Economic
Complexity). The Atlas places industrial
capabilities and knowhow (level of
existent knowledge) of a country at the
heart of its growth prospects, where the
diversity and complexity of existing
capabilities heavily influence how growth
happens. Such online platform consist
information about what does a country
import and export, what was the dynamic
of trading, what are the drivers of export
growth, what are the main exporters and
importers on global market for defined
product, what are the growth projections
for a country and most suitable policy for
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export diversification. Such information
becomes very useful for our study.

OECD report (OECD,2017) studied
relation between GVCs and global
innovation networks (GINSs). the paper
has provided evidence on the growing
importance of international linkages in the
innovation landscape of countries;
companies are increasingly opening their
innovation process and collaborating with
other partners across borders. GVCs and
GINs both show a strong regional
character with trade and co-invention
relationships still strongly concentrated
within supra-national regionals (North
America, Europe and Asia). In general,
GVCs and GINs show a strong overlap in
geographic concentration with hubs in
GVCs often also being hubs in GINs.

World Bank Report (World Bank,
2020) set out a comprehensive domestic
agenda for governments to activate
participation in GVC: investments in
connectivity, improvements in business
climate, and unilateral reductions in trade
and investment barriers. Also coordinated
trade liberalization between countries
plays an important role in economic
development.

A. I. Khvostikov (Khvostikov ,2020)
proposed procedure for assessing the
quality of international trade and
economic relations using the method of
fuzzy logic on case of agriculture sector of
Ukraine. Author made a conclusion, that
the biggest problem for the further
expansion of Ukrainian companies on
global agricultural market is the lack of
mechanizms to carry out international
banking settlements.

Authors (Khaustova et al, 2020)
proposed positioning of industries in the
plane of coordinates "share in the exports
value — share in the national value added
in exports". It has been determined that

the share of national value added in the
exports of Ukrainian mining sector is
higher than average global level, while
value added in the exports of
manufacturing sphere is lower, which
confirms the nearly total lack of
knowledge-intensive and  innovative
stages of manufacturing thus raising the
share of low-grade products in exports.

OECD report (OECD, 2020a)
pointed out, that COVID-19 has
highlighted both the strengths and
weaknesses of GVCs, including for the
supply of essential products. Past
experience suggests that international
production networks can be disrupted and
play a role in the propagation of economic
shocks across countries and industries.
But they also help firms and countries to
recover faster.

Analysis of theoretical approaches to
GVC allows us to define the main sources
of data, the main indexes, that it is worth
to analyze to evaluate the role of separate
country in global value chains.

3. Methods. The following methods
were used in the study: analysis and
synthesis, induction and deduction,
system-structural methods, comparative
analysis, graphical method, time-series
analysis, logical abstraction.

4. Research objectives.

The main purpose of our
investigation is to analyze the role of
Eastern Europe countries, including
Ukraine, in global value chains and to
summarize the most perspective direction
of export diversification for selected
countries

5. Results and Discussions

The value chain includes all business
processes starting from Research and
Development of a new product (R&D) to
the delivery of the final product. Value
added can be based on system integration,
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outsoursing, consulting, training,
implementation, etc. Value chain operates
not only within one company, but also
joins different companies from another
countries and transform into global value
chain (GVC). The key players in global
chains are muntinational corporations
(MNC).

According to the OECD (OECD,
2013) for the period from 1995 to 20009,
the level of entry of countries into global
value chains increased by an average of 5-
10%, and in some (India, China, South
Korea) - by 10-20%. This trend continues
today. Approximately 40% of OECD
member countries' exports are foreign
value added (OECD, 2013).

According to the United Nations
Conference on Trade and Development
(UNCTAD, 2013, p. 123), it was reported
that 80% of the world's value added is
generated in production and trade chains
controlled by corporations. The speed of
economic development, the volume of
foreign trade and the place in the world
division of labor depend on the volume of
orders placed by TNCs in a given country
. Therefore, it is important for countries to
participate in global value chains

In our investigation we try to
estimate the role of Eastern Europe region
in global value chains and to make
conclusions about perspectives of further
expansion of selected countries (Ukraine,
Poland, Czech Republic and Slovak
Republic) on global markets. For this
purpose we need to analyze the export
structure of Eastern European countries,
how does it changed in time, how
complex is the main products of the
country and what are the projections for
export diversification for each country.
Also it is useful to analyze trade
connection between countries.

To provide such analysis we use a

data of global agencies, such as World
Bank, Organization for Economic
Development and Cooperation (OECD),
World Economic Forum, The Growth Lab
at Harvard University.

To estimate the role of Eastern
European countries in global value chains
we choose four countries: Ukraine,
Poland, Czech Republic and Slovak
Republic. The choice of them was made
due to close economic and trade relations,
geographical  location, growth  of
economic development in  Poland,
Czechia and Slovakia, that can represent
useful experience for forming national
industrial and trading policies for
Ukrainian government agencies.

Our investigation we start from
analysis of export structure and dynamics
in selected countries. The Growth Lab at
Harvard University (Hausmann, Rodrik
and Velasco, 2005; Hausmann and
Klinger, 2007) in online service "Atlas of
Economic  Complexity" (Atlas of
Economic Complexity) represent
calculation of Economic Complexity
Index (ECI) for each country, that
indicate, how diversified and complex
their export basket is. The economic
complexity of a country is calculated
based on the diversity of exports a country
produces and their ubiquity, or the number
of the countries able to produce them (and
those countries’ complexity). Countries
that are able to sustain a diverse range of
productive know-how, including
sophisticated, unique know-how, are
found to be able to produce a wide
diversity of goods, including complex
products that few other countries can
make. (Hausmann, Rodrik and Velasco,
2005).

Due to available data (Atlas of
Economic Complexity), among selected
countries the highest ECI has Czech
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Republic - 7th position in world ECI
ranking. The leaders of ranking due to
Growth Lab calculations are: Japan (1st
rank), Switzerland (2nd rank), South
Korea (3d rank). Ukraine ranks as the 44th
most complex country in the Economic
Complexity Index (ECI) ranking. UKraine's
stagnant complexity has occurred
alongside the falling diversification of its
exports. Moving forward, Ukraine is
positioned to take advantage of many
opportunities to diversify its production
using its existing knowhow - existing
level of knowledge.

The dynamics of ECI ranking for
selected countries is shown at figure 1.
Due to represented data, Czechia and
Slovakia increased ECI level, Poland
remain at stable position, but Ukraine has
loose about 10 positions during analyzed

2000 | 2001 | 2002

2003 | 2004 & 2005 | 2006 | 2007 = 2008

period (more dark color associated with
greater complexity level).

Another index, that is worth to
mention is diversity rank, that show how
many different types of products a country
is able to make. The production of a good
requires a specific set of know-how;
therefore, a country’s total diversity is
another way of expressing the amount of
collective know-how held within that
country (Atlas of Economic Complexity).

Due to Growth Lab calculations
(Atlas of Economic Complexity), in 2018
Ukraine occupied 43th diversity rank
among 133 countries. The highest
positions among selected countries
belongs to Poland (6th rank), Czechia has
14th diversity rank, and 34th position for
Slovak Republic is much closer to
Ukraine, than to leaders of ranking.

2009 | 2010 @ 2011 2012 2013 | 2014 | 2015 & 2016 | 2017 | 2018

MORE COMPLEX
HIGHER RANKING
&

2000 . 2001 . 2002

2003 | 2004 . 2005 ' 2006 ' 2007 © 2008 ' 2009 ' 2010 ' 2011 ' 2012 ' 2013 ' 2014 | 2015 ' 2016 ' 2017 | 2018

Fig.1. Dynamic of ECI for selected countries
Source: selected by authors from (Atlas of Economic Complexity)

To analyze participation of selected
countries in GVCs it would be useful to
analyze the globalization and
competitiveness rankings.

Currently, the most common and
cited is the KOF Globalization index,
developed by the Swiss Institute of
Economics and covering the period 1970
to 2018, with a calculation of 42

parameters for 209 countries (2018
version). The KOF Globalization Index
identifies the economic, social and
political aspects of globalization.
Economic globalization reflects the flows
of goods, services, capital and
information that accompany such
exchanges. In economic globalization,
there are separate trade and financial
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components. Among selected countries
the highest position in KOF Globalization
Index (Overall and Economic
Globalization)  belongs to Czech
Republic, Ukraine has the lowest ranking
among analyzed countries. The same
comparisons are right for Global
Competitiveness Ranking 2019, but
positions of selected countries is lower
than positions in globalization indexes,
because competitiveness is much complex

term, that include not only global activity,
as globalization (.

In table 1 all mentioned indexes for
selected countries are represented.

Qualitative characteristic of
development in GVC participations can
be: dynamics of production and export,
trade balance of the country, quantity of
new products, that country start to export.
Such parameters it is worth to analyze for
selected countries.

Table 1. Summary of several global rankings for selected countries

Index / Counry Ukraine Slovak Rep. | Czech Rep. | Poland
Economic Complexity Index (ECI) ranking 2018 | 44 15 7 23
Diversity Rank 43 34 14 6
Globalization Rank (Overall Index) 2019 44 (74.95) 24 (82.66) | 13(84.88) | 33 (79.7)
Economic Globalization Rank (Overall Index) | 66 (66.01) 18 (82.52) | 15(82.69) | 40 (72.84)
2019

Global Competitiveness Ranking 2019 (Score) 85 (57.0) 42 (66.8) 32 (70.9) 37 (68.9)

Source: systematized by the author on data of (Atlas of Economic Complexity; Gygli

et al, 2013; World Economic Forum, 2019).

Ukraine during

2015-2018

Economic Complexity).

introduced 40 new products, that had 5%
of total export during this period. Ukraine
increased export of  such complex
products as: iron and steel (export growth
Is 7.48%); electrical machinery and
equipment (growth on 15.4%), plastics
(18.84%), organic chemicals (43.48%),
trains (8.17%). Also such export services
as transport (on 3.63%), travel and
tourism (on 10.12%) grown up. Ukraine
has positive export dynamic on such
product positions as ores and slag (on
8.35%), oil seeds (on 7.23%), cereals (on
3.23%), animal or vegetable fats and oils
(on 10.71%), mineral fuels and oils (on
8.12%), meat (onl18.6%). But during
2015-2018 export of ICT products
reduced on 24.17%, inorganic chemicals
has -9.57% export growth, industrial
machinery has -3.13% export growth,
aircrafts reduced on 30.3% (Atlas of

Another selected Eastern European
countries during 2015-2018 increased
complex machinery and electronic
products equipment.

Poland during 2015-2018 increased
export of vehicles on 11.6%, industrial
machinery on 11.13%, apparatuses
(medical, optical, etc) on 20.8%, organic
chemicals on 11.8%, electrical machinery
and equipment on 5.4%. Also in Poland
such export services as transport (on
16.8%), travel&tourism (on 10.3%) and
preparation of vegetables, fruits or nuts
(on11.5%) were increased. But Poland
reduced export of such items as ICT on
20.5%, ships on 14.6%, cereals on 10.6%
(Atlas of Economic Complexity).

Czech Republic demonstrate a
successful case, with the largest
contribution to export growth coming
from high complexity products like
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industrial machinery (has grown up to
11.8%), vehicles (growth on 9.3%) and
electrical machinery and equipment
(growth on 11.5%). Slovakia also during
2015-2018 increased export of identical
categories of complex products as
Czechia: vehicles (growth on 11%),
industrial machinery (growth on 7.4%)
and electrical machinery and equipment
(growth on 5%). But ICT sector reduced
export on 20% in Czechia and on 33% in
Slovakia.

For comparison, Germany during
2003-2018 introduced only 5 new export
products, that increased income per capita
on 6$ with total value 539 min. USD.

Analysis of export growth positions
in each country allows us to make some
conclusions:

— each country reduced during 2015-
2018 ICT export;

— each country increased export of
transport service, that gives the region
hope to play an important role in GVS as
logistic hub. But such expectation must be
based on investment on infrastructure:
roads, bridges, port infrastructure,
including custom clearance.

— Ukraine increased export of less
complex products then other selected
countries, and this define less ECI value;

— Poland, Czechia and Poland
concentrated on increasing export of
machinery and electronic components.

At table 2 data about quantity and
income per capita for new export products
of selected countries are represented.

Table 2. Quantity and income per capita for new export products, introduced

in 2003-2018
Country Quantity  of Income  per Total value of Share  of
new introduced | capita, USD export of new | New  products
products, products, min USD | into Total Export
Value in 2018,%
Ukraine 40 71 3170 5
Poland 33 257 9750 3
Czech 15 343 3650 2
Republic
Slovak 25 1006 5780 6
Republic

Source: summarized by authors on data (Atlas of Economic Complexity)

Due to represented data, Ukraine
introduced greater quantity of new
products in export basket, than another
three countries, but those new products
contributed only 71$ income per capita,
that is much less than another analyzed
countries. So, Ukraine has diversified
into great number of new products but at
too small volume to increase income per
capita. Ukraine is more complex, than it is
expected from its income level.

For comparison, 97% of new export
products in USA, introduced in 2003-

2018, belongs to refined petroleum oils,
the proportion of new products in USA
export value of 2018 consists 4%. Half of
China’'s new products belongs to
electronic integrated circuits, the share of
new products in China export value is
7%.

Growth of export should increase
country's share on world market. At figure
2 share of world market dynamics in
selected countries by sectors is shown.

For Ukraine the greatest share of
global market belongs to metal export, but
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from 2008 this share reduced twice. At
2018 market share of agriculture export

Ukraine
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Fig. 2. Share of World Market Dynamics in selected countries by sectors
Source: summarized by author on data of (Atlas of Economic Complexity)

Poland's market share at agriculture
sector, textiles and machinery increased
significantly during past decade. For
Slovakia and Czechia the main drivers of
export growth during 2013-2018 were
machinery and vehicles. These countries
not simply concentrated efforts in a
growing global sector, rather they
expanded their global market share.

As we see, the market share at global
market of all selected countries is not
exceed 3%. But if in Poland, Czech
Republic and Slovak Republic the
positive tendency for most of sectors

exists, for Ukraine the dynamic of global
market share is not changed for most of
sectors: reduced for metals from 2008 till
2018, increased for agriculture and have
small fluctuation for the rest of sectors.

At table 3 the export flows among
selected countries in 2018 are represented.
Poland, Czechia and Slovakia export a lot
to each other and to Germany, USA and
China. Ukraine also export a lot to
Russian Federation.

The European Union is Ukraine's
main trading partner. According to the
results of 2020 (Ministry of Economy of
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Ukraine, 2021), the share of trade in
goods and services with the EU amounted
to 40.7% of total trade in Ukraine

(according to the results of January-
March 2021 — 40.0%).

Table 3. Export flows among selected countries in 2018

Country- Import to the country (bln USD / share of total export of the country-exporter,%)
exporter Ukraine Poland Czechia Slovakia Germany USA China
Ukraine 3.25B/ 0.882B/ 0.884B/ 2.43B/ 1.13B/ 2.18B/
6.76% 1.84% 1.8% 5.08% 2.36% 4.55%
Poland 5.24B/ 16.6B/ 6.73B/ 72.3B/ 6.86B/ 2.54B/
2.03% 6.44% 2.6% 27.97% 2.66% 0.98%
Czechia 1.49B/ 12.1B/ 15.2B/ 62.5B / 4.14B/ 2.78B/
0.76% 6.12% 7.73% 31.74 2.1% 1.41%
Slovakia 0.624B / 8.15B / 10.8B/ 17.5B/ 3.36B / 3.57B/
0.7% 6.94% 12.02% 19.8% 3.8% 4.03%
Germany 5.48B/ 74.8B/ 51.8B/ 16.4B/ 134B/ 110B/
0.35% 4.78% 3.32% 1.05% 8.6% 7.07%
USA 2.48B / 5.35B/ 3.01B/ 0.29B/ 58B/ 120B/
0.15% 0.32% 0.18% 0.02% 3.5% 7.271%
China 6.97B / 21.2B/ 12.1B/ 2.59B / 87.3B/ 455B /
0.28% 0.86% 0.49% 0.1% 3.53% 18.4%

Source: author’s development based on (Atlas of Economic Complexity )

Due to represented data, the main
trade partner in export operations for
Poland, Czechia and Slovakia is
Germany. Germany is has positive trading
balance with most of analyzed countries,
except Czechia and Slovakia. Ukraine at
2018 had positive trade balance only with
Slovakia, with other partners import in
Ukraine was greater than Ukraine's
export.

Data of export flows among
countries prove, that countries of Eastern
Europe play a significant role in global
value chains and are important partners
for each other. For Ukraine, Poland is
second biggest export partner, for Poland
second biggest export partner (after
Germany) is Czechia. For Czechia second
position as export destination is occupied
by Slovakia, third - Poland. For Slovakia
top export partners are Germany, Czechia
and Poland. We can make a conclusion,
that trade relations between Poland,
Czechia and Slovakia are stronger than
trade activity of them with Ukraine. But

Ukraine have all possibilities to activate
trading with Eastern European partners.
But to do this, Ukraine have to diversify
its export and concentrate on more
complex products, as machinery,
electronics, IT. Rational export strategy
can support this purpose.

If the country want to activate
participation in global value chains, it has
to change and diversify structure of its
export. To diversify export, government
agencies create strategies and different
programs, that indicate priorities of the
country in production and international
trade. Such strategies also created in all
selected countries. Each strategy create
recommended directions of further
development. For example, Ukrainian
Export strategy has an overall vision of
moving Ukraine into “Knowledge- and
innovation-based exports for sustainable
development and success in global
markets” (Ministry of Economy of
Ukraine, 2020, p.11) and three main
goals:
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— to create an enabling environment
that stimulates trade and innovation for
diversified exports;

— to develop business and trade
support services that improve the
competitiveness of enterprises, in
particular SMEs;

— to strengthen the skills and
competencies that enterprises, in
particular SMEs, require to engage in
international trade.

What country can do to diversify its
export and expand to global markets?
Scientists from Growth Lab Harvard
University propose four variants of
recommended policies. They are:

— Strategic Bet Policy - countries,
that have low levels of complexity and
low opportunities to diversify production,
need to perform so called "long jump" into
strategic areas with diversification
potential;

— Parsimonious Industrial Policy
approach is recommended for countries
with current low level of complexity, but
great number of opportunities for
diversification. Such countries, with
support of rational industrial policy, need
to move to related products with high
complexity;

— Light Touch Approach is suitable
for countries with high level of
complexity and high diversity. Due to this
approach country need to choose among
lot of opportunities and diversify
production and export to more complex
production;

— Technological frontier approach is
suitable  for countries with high
complexity, that export the full range of
existent products, such way they don't
have much opportunities to diversify.
This means. that main efforts country
should direct on creation of new products
- R&D, innovation. This approach is

recommended to high developed
countries.

On the basis of these four
recommended approaches the

visualization of position of each country
can be made due to coordinate axes
"complexity-diversity”. At such graph
four quadrants appears, that associated
with  four recommended strategic
approaches, mentioned above. Each
country due to its position (quadrant) can
choose suitable approach to diversify its
economy.

Figure 3 shows the position of
selected countries among four quadrants
of the recommended strategic approaches
On the basis of diversity rate and
complexity rate three countries: Ukraine,
Poland and Slovakia appears in quadrant
"Light Touch Approach”. The leader of
this quadrant (top-right corner) is India.
Countries in such quadrant should
diversify production and export to more
complex production among several
existent opportunities. All countries in
this quadrant are well-connected to many
new opportunities, and the main question
is the accurate choice of direction for
diversification.

As about Czech Republic, this
country is allocated, due to Atlas of
Economic Complexity, in quadrant of
"Technological Frontier Approach”. So
Czechia, have produced virtually all
existing products, gains come from
developing new products.

Also for purposes of our study it is
important to define most important groups
of products, that each analyzed country
can introduce to diversify its export and to
increase complexity of products.

Scientists from Growth Lab Harvard
University  propose  several — most
perspectives direction for each country to
diversify its export - potential growth
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opportunities. It is worth to say, that such
recommendations are not prepared for
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Fig. 3. Four quadrants of recommended strategic policy for export
diversification
Source: author’s development based on (Atlas of Economic Complexity )

From analyzed countries there is only
one from technological frontier - Czech
Republic, for which potential growth
opportunities are not defined due to full
export basket of the country. For further
development Czechia have to create new

types of products. For three other
analyzed countries the most perspective
groups of products are defined. On the
base of data (Atlas of Economic
Complexity,2020) we formed for each
country perspective products with closest
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distance to existent export products, and
available products with highest product
complexity index (PCI).

PCI index is is calculated based on
how many other countries can produce the
product and the economic complexity of
those countries. The most complex
products, that only highly complex
countries can produce, include complex
machinery, electronics and chemicals, as
compared to the least complex products,
that nearly all countries can produce,
including raw materials and agriculture.
Specialized machinery is said to be
complex as it requires a range of know-
how in manufacturing, including the
coordination of a range of highly skilled
individuals”  know-how  (Atlas  of
Economic Complexity,2020).

Distance is a measure (from 0 to 1) of
a country's ability to enter a specific
product and indicate how closely related a
product is to its current exports. A
‘nearby’ product of a shorter distance
requires related capabilities to those that
are existing, with greater likelihood of
success. On Growth Lab technically
distance is calculated as probability of co-
export, that if a country exports product A,
what is the probability they also export
product B. The product proximities are
fixed globally and measured using 128
countries’ export data over 50 years. The
distance of a product is then the sum of
the proximities connecting that product to
all the products that the location is not
currently exporting (Atlas of Economic
Complexity,2020).

As we see in table 4, potential growth
opportunities for Ukraine is not so
complex, as for other selected countries.
Ukraine can not introduce such types of
products, that other Eastern European
countries can. Ukraine have opportunity

to produce such machinery products as
trailers and semi-trailers, harvesting or
agricultural machinery, but such products
has low PCI level, because a lot of
countries can produce them.

The nearest opportunity for Ukraine
(product with minimum distance) -
aluminum structures (bridges, towers).
Ukraine has all raw materials to produce
them (country currently export these raw
materials), so more profitable is to
produce final goods from raw materials
and export them, because complexity and
value added of final products is much
higher than for raw materials.

But Ukraine can cooperate with
Poland, Slovakia and Czechia in
production of complex products. For
example, Ukraine can export engines and
motors for machinery final products,
produced in Eastern Europe. Parts of
motors have global market size on 400
bin. USD, which expected growth rate
during 2018-2022 on 15% (Atlas of
Economic Complexity,2020).

Poland and Slovakia has
opportunities to expand to markets with
greater complexity, such as machines,
machine centers, inorganic compounds.
cermets. The distance from existent
products to proposed is minimal in Poland
and greater in Ukraine and Slovakia -
Poland need to make the short "jump" to a
new products, while two other countries
need to receive additional knowledge,
technology, skills, investments to make
existent export basket more complex.

So, Eastern European countries can
find opportunities for cooperation, that
allows countries to activate participation
in global value chains. Perspective
direction of such cooperation could be
machinery, IT sector, chemical industry.

Table 4. Potential Growth Opportunities for selected countries
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Most "nearby" products Most complex products
product distance | PCI product distance | PCI
Aluminum structures (bridges, | 0.78 0.422 | Transmission shafts 0.819 1.59
towers, etc)

Refrigerators, freezers 0.784 0.63 Equipment for 0.805 1.55
L temperature change of
= materials
kv Baths, sinks, etc 0.786 0.62 | Machine tools for drilling | 0.811 1.39
D by removing metal
Trailers and semi-trailers 0.786 0.686 | Other engines and motors | 0.814 1.27
Harvesting or agricultural 0.786 0.88 Parts for motor 0.81 1.2
machinery
Machinery parts, not 0.561 1.13 Cermets 0.623 2.16
containing electrical features
Vacuum cleaners 0.575 1.28 | Calendaring or other 0.618 1.97
rolling machines, other
h o] than metal or glass
S Appliances for 0.577 1.75 | Machines 0.63 1.88
° thermostatically controlled
o valves
Parts and accessories for metal | 0.577 1.41 Electric soldering 0.593 1.88
working machines machines
Pumps for liquids 0.58 131 Machines with grinding 0.618 1.87
stones for finishing metal
Machinery for making paper 0.734 1.74 Machining centers 0.816 2.38
for working metal
Knives and blades for 0.742 1.42 Cermets 0.762 2.16
1] machines
X Appliances for 0.747 1.75 Halides for nonmetals 0.821 2.08
‘;‘ thermostatically controlled
2 valves
2 Grindstones 0.752 1.56 Inorganic compounds, 0.823 2.06
liquid or compressed air
Transparent paper 0.757 1.87 Articles for utensils, for | 0.785 2.02
cermet

Source: author’s development based on (Atlas of Economic Complexity )

6. Conclusion

On the basis of our study we can
make  conclusions about  greater
participation of analyzed Eastern Ukraine
countries in global value chains than
Ukraine. Our border countries in Eastern
Europe have already passed the stage of
economy transformation and Ukraine
have all possibilities to repeat their
successful experience

Some of the risks associated with
participation  in global value chains
include being locked into low value-
added stages of GVCs with limited
spillovers to the domestic economy - this
situation is common for Ukraine . The
importance of looking at a chain (rather

than at individual stages of production)
suggests that approaches to trade
capacity-building should start from a
broad view of how a country would like to
change its trade pattern and then assess all
the obstacles to this.

As a success stories of South Korea,
Taiwan, Malaysia with their progress in
GVC  participation  proves, local
companies need support from state
agencies and legislative system to
increase the profitability of GVC
participation and receive additional
possibilities to represent their products on
global market. Such support should be
balanced, based on state priorities, that are
fixed in laws, strategies. Also to diversify
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export, Ukraine should propose clear and motivate foreign investors for opening
effective investment mechanism to production lines in country
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