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Introduction

One of the consequences of globalisation, which is accompanied by stagnating
demand, is the increased competition. in essence, it is the competition for capital,
which is taking place at the level of countries, regions and between individual
entities (Krawczyk-Sokotowska, Pierscieniak, & Caputa, 2019). in the current
conditions, to acquire and multiply capital, businesses need to offer differentiated
value propositions, which cannot be supplied by others, while being able to pursue
their own interests (Caputa, Janik, & Pazdzior, 2019).

In order to achieve this goal, it is necessary to look for and implement a busi-
ness model that can direct activities undertaken by all entities involved in the so-
cial division of labour and the consumption of its effects towards satisfying not
only their own needs but also those of other stakeholders, and society as a whole
(Adamczyk, 2001; Caputa, 2018). This model is supposed to be not only a way
of creating and supplying value for a wide range of stakeholders (Kardas, 2016;
Nogalski, 2009), but should constitute the core of all activities, generating energy
which will be distributed through key channels (components) and provide the
economy with the necessary momentum to secure future benefits, while minimiz-
ing the risk of losing the supply of capital.

In search for such a model, one has to remember that the society of the 21*
century is a digital society (Castells, 2008), which is based on knowledge and net-
works of relationships that are increasingly built in the virtual space (Pier$cieniak,
2015; Caputa, 2020; Krawczyk-Sokotowska, Pierscieniak, & Caputa, 2018). As
a result, it is necessary to go beyond the traditional process of offering value and
focus on developing the space of behaviours (Pachura, 2016), and consequently,
creating relationships based on cooperation, partnership and trust, using the In-
ternet ecosystem (Manu, 2012; Bradley et al., 2015; Poniatowska-Jaksch, 2016;
Bartkowiak, Dudek, & Wszendybyt-Skulska, 2019; Caputa, 2020).

It follows from the above that new business models should be based on a shared
information space and the knowledge potential of its participants (Jabtonski
& Jabtonski, 2019). in this turbulent world, what is particularly valuable is in-
formation that can facilitate innovation (Caputa & Szwajca, 2010; Krawczyk-
-Sokotowska, Pazdzior, & Caputa, 2019). This raises the following question: com-
pared to other EU countries, are the economies of Ukraine and Poland innovative
and what do they rely on to build their competitive advantages?
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The monograph highlights the results of a comprehensive study of the indus-
trial sector of the economy of Ukraine and the EU countries. Based on the author’s
methodological approach, a comparative assessment of the competitive advantag-
es of Ukrainian and Polish industry at the macro and meso levels was conducted.
The key trends in the development of Ukrainian industry are identified on the
basis of assessing the dynamics of many indicators which characterize the activ-
ity (production, export, investment, capital, innovation) and efficiency (resource,
economy) of functioning of the industrial sector of Ukrainian economy in the re-
gional context. A comparative assessment of the dependence of the economy
of Ukraine and the EU countries on imports of industrial products (by segments
of its consumption) in terms of 16 manufacturing industries, classified by the level
of manufacturability, according to the Eurostat classification, was performed.

A comprehensive study of intersectoral relations between the chemical, wood-
working and textile industries of Ukraine and the EU countries in the areas of use
of their products (in the segment of intermediate consumption) by all types of eco-
nomic activity, was carried out. A comparative assessment of the level of con-
sumption, export orientation and import dependence of chemical, woodworking
and textile industries was conducted.

A comparative analysis of the structural advantages of the industry of Ukraine
and the EU countries in terms of the share of industry in: output of the economy,
gross value added (GVA) of the economy, exports of GVA; as well as in terms
of the efficiency indicator (the share of GVA in the industry’s output), was per-
formed. The place of Ukraine among the EU countries was determined based on
the set of relative and absolute indicators of functioning of the industrial sector
of the economy. A detailed comparative assessment of the structure of the indus-
try’s GVA of Ukraine and Poland was conducted.

Taking into account the assessment of the results of the transformation of Pol-
ish industry, the key criteria and ways of optimizing the industrial sector of Ukrain-
ian economy in the direction of its transition from raw material type to innovation
one were substantiated.

Using the methods of correlation and regression analysis, the author’s hy-
potheses regarding the impact of the share of high-tech and medium-high-tech
industries in the output structure, as well as the share of imports in intermediate
consumption of named industries, on the efficiency (the GVA share of output)
of processing industry, were substantiated. Economical and mathematical models
of optimization of output structure and intermediate consumption of processing
industry of individual EU countries according to the criteria of increasing the
technological level and reducing the level of import dependence, were created and
solved by the method of linear programming.



Chapter 1

Competitive advantages
of the industrial sector of the economy
of Ukraine and the EU countries

1.1. Competitive advantages of Ukrainian and Polish industry

The multifaceted and the dynamic nature of the “competitiveness” category, as
well as its connection with many socio-economic and socio-political phenomena
and processes, especially in the context of increasing globalization of the world
economy, cause ambiguity in the interpretation of this category and understanding
of the issue in general.

The founder of the theory of perfect competition was A. Smith (1937, as cited
in Landreth & Colander, 2012). A. Cournot (1838, as cited in Amir, 1996) devel-
oped a theory of pure monopoly, duopoly and oligopoly, D. Ricardo (see Landreth
& Colander, 2012) proposed the principles of comparative competitive advan-
tage, A. Marshall (see Landreth & Colander, 2012) identified the positive features
of monopolies, the creative and destructive competition, E. Chamberlin (1962)
and J. Robinson (1969) investigated the problems of monopolistic competition.
The theoretical foundations of market competition and the formation of a com-
petitive environment, effective mechanisms for managing competitive advantage
at the levels of corporations, countries and regions were studied by E. Helpman
and P. Krugman (1985), F. Martin (2000) and the other.

In 1970-s the theory of competitiveness continued to develop actively, result-
ing in the formation of some of its schools, in particular:

— American, represented by M.E. Porter (the concept of national competitive
advantage) (1986) and M.J. Enright (the concept of regional clusters) (2000);

— british — J.H. Dunning (eclectic OLI-paradigm) (1997) and Ch. Freeman
(the concept of techno-economic paradigm) (2008);

— scandinavian — B.-A. Lundvall and B.H. Johnson (the concept of learning
economics) (1994), G.B. Asheim (the concept of the learning region) (2017).

In Ukraine, the most thorough assessments of the competitiveness of individ-
ual sectors of the economy in the context of the globalization, the internationali-
zation and the international competition are conducted by a group of researchers
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led by V. M. Geets. At the same time, given the scale and heterogeneity of the in-
dustrial sector of the national economy, it needs in-depth research in the region-
al dimension, especially in the context of the transition to an innovative model
of the development announced by the government.

Despite the slowdown in industrial development in Ukraine due to influence
of the many factors (primarily socio-political), industry remains the leading eco-
nomic activity. The introduction of a free trade area between Ukraine and the EU,
which resulted in a partial reduction (complete abolition) of trade duties, on the
one hand, had a positive impact on foreign trade, and on the other — increased
competition between European and Ukrainian industry, a key link in the process
of forming commodity exports. Under such conditions, the need to expand the
presence of domestic producers in world markets becomes relevant. This requires
increasing their competitiveness to the level of EU member states.

The problems of the functioning of industry in Ukraine have a negative im-
pact on the level of its competitiveness. As a result, industrial products of many
domestic producers today are not competitive on external markets, and with the
introduction of a free trade area with EU member states may lose a significant
part of the domestic market due to low quality and the price parameters. It is obvi-
ous from this that the assessment of the competitiveness of the industrial sector
of the economy of Ukraine and its regions, in particular the border regions, is im-
portant in order to determine the prospects of their participation in the competition
for global product markets. Such an assessment is correct for the Ukrainian indus-
try and the Republic of Poland as neighboring countries, similar in many socio-
-economic characteristics.

The indicators of realization of the competitive potential of the industry are
the results (expressed by absolute and relative indicators) of its functioning. The
place of the country among competitors on these indicators reflects the actual
competitiveness or competitiveness of the industrial sector. The competitiveness
(achievement of high competitive positions) is determined by the presence of cer-
tain advantages. These advantages, on the one hand, are conditions for ensuring
competitiveness, and on the other — its features (results).

The main competitive advantages of the industrial sector include: activity
(production, export, investment, capital and innovation) and efficiency (resource
and economic) of the subjects of industrial activity. For a thorough characteriza-
tion of each of the selected competitive advantages of the industry an appropriate
system of indicators has been formed (Table 1.1).

The integral assessment of the competitive advantages of the industry
of the countries or their regions takes place in three stages. At the first stage,
primary indicators are calculated (shown in), which collectively reflect different
aspects of the activity and efficiency of the industry.
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Table 1.1. Indicators characterizing the competitive advantages of the industrial sector
of the economy

Competitive advantages
Activity Efficiency
Industrial Export Investment Capital Innovation Resource Economic
the rate the share the growth the rate the share donation fund | profitability
of growth of industrial | rate of capital | of growth of enterprises of turnover
of the volume | goods investments | of non- introducing
of industrial | in the export |ofindustrial |current assets | innovations
products sold | of goods and | enterprises in the total
services number
of industrial
enterprises
share the share the rate share of non- | the share product labor | profitability
of industrial | of exports of growth current assets | of realized of operating
production in the volume | of foreign in assets innovative activities
in the volume | of industrial | direct products
of sales products sold | investment in the total
of products in industry volume of
(goods, industrial
services) products sold
the share the share of profitability
of industry expenses on of assets
in the total innovations
- - volume of - in the total -
direct foreign volume
investment of capital
inflows investments

Source: developed by the author.

At the second stage, the partial integral indices (in the context of the 7 groups)
of the competitive advantages of the industry of the countries (or the regions) are
determined by the valuation of the values of the primary indicators calculated
in the first stage and their further integration by the method of the arithmetic mean.

The third stage defines the general integral index of the competitive advan-
tages of the industry of the countries. We accept the condition of competitive ad-
vantages are equivalent. Thus, the general integral index of the competitive ad-
vantages of the industrial sector of the economy of each country is calculated by
the next formula:

I[K _ (/ Iiprod Iiex [iinv Iicap Iiinn ]ire.s‘ Iiecon , (1 . 1)
where
If  —the general integral index of competitive advantages of industry
of the country;
17 — the integral index of production activity of the i-st country;



12 1. Competitive advantages of the industrial sector of the economy of Ukraine...

I7"  —the integral index of export activity of industry of the i-st country;

I —the integral index of investment activity of industry of the i-st country;
I7" — the integral index of the capital activity of the industry of the i-st country;
I —the integral index of innovation activity of industry of the i-st country;
I’ —the integral index of resource efficiency of industry of the i-st country;
17" — the integral index of economic efficiency of industry of the i-st country.

The integral index can acquire values from 0 to 1. The greater the value
of the index, the higher the competitiveness of the industrial sector of the econo-
my of the region.

Calculations of the partial integral indices (conducted in the context of the sev-
en competitive advantages) of the Ukrainian and Polish industries revealed the
prevalence of the values of the most of indicators of the latter, which is a sign
of the higher level of activity and efficiency of the functioning of the industrial
sector of the economy of this country (Table 1.2).

The most important competitive advantages of the Polish industry were iden-
tified in terms of economic efficiency — during the period under review, with the
strengthening of negative trends since 2011, when the difference between indices
of integrated indices in favor of the Polish industry was 0.032 points (or 1.77
in times), and in 2016 reached 0.52 points (or 5.39 in times). This is due to higher
values in Poland of indicators of both profitability and return on assets (the nega-
tive in Ukraine since 2014) and operating profitability (to 0.16 points (or 1.62
in times in 2016).

By the resource efficiency in 2016, the Polish industry dominated at the
Ukrainian 3.29 in times (compared to 2.66 in times in 2011). This is due to a sig-
nificantly higher value of the Polish labor productivity index (to 0.346 points or
3.6 in times in 2016). At the same time, the average number of workers in the Pol-
ish industry surpassed the same indicator in Ukraine at 1.11 in times (or 272.2
thousand people), where as in 2011, by contrast, the number of workers in Ukrain-
ian industry was higher than 1.25 in times (or for 671.4 thousand people).

By the level of innovation activity in 2016, the Polish industry prevailed
in Ukraine 1.6 in times (vs. 3.09 in times in 2014), which was a sign of the gradual
restoration of the innovation activity in Ukraine. The most (8.89 in times in 2015
compared to 4.65 in times in 2014), the Ukraine yielded Poland by the value
of the indicator of the share of realized innovative products in the total volume
of industrial products sold, the data of which since 2016 are absent from official
sources of the State Statistics Service of Ukraine.

Also, a significant predominance of Polish industry during the analyzed peri-
od was observed in the share of enterprises that introduced innovations in the total
number of industrial enterprises (more than in twice) and an indicator of the share
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of expenses on innovations in the total volume of capital investments (2.77
in times in 2014). At the same time, it should be noted that in 2016, compared to
the previous year, in Ukraine the values of these indicators increased to 1.4 per-
centage points (pp.), so it’s up to 16.6% and 5.0 pp. (or up to 20.8%) respectively.

The values of the indicators of capital activity of the Polish industry during
the analyzed period (except for 2014) prevailed in similar indicators of Ukrainian
one, in particular, in 2016 to 1.24 in times. This is due to the higher share of non-
current assets in the total assets of the industrial sector of Polish economy and the
declining trend in Ukraine in this indicator (45.6% in 2016 compared to 54.5%
in 2012). At the same time, the growth rates of non-negotiable assets of industry
in Ukraine were higher than in Poland, in particular 2.1 in times in 2016.

According to the level of investment activity, Ukrainian industry prevailed
in Poland in 2012, 2013 and 2016. This is due to a generally higher rate of growth
of capital investments and foreign direct investment (FDI) in Ukrainian industry,
as well as a decrease in the share of industry in the total volume of FDI in Poland
in 2014-2016.

In terms of the export activity, Ukrainian industry during the analyzed period
prevailed in Polish. However, this advantage was characterized by a declining
trend — from 1.22 in times in 2011 — to more than once in times in 2016. The pre-
ponderance of the Ukrainian industry is the higher (but falling) share of industrial
goods in the export of goods and services (59.5% in 2016 compared with 75.7%
in 2011), while Poland has the highest (and growing) share of exports in the vol-
ume of trade sold (38.7% vs. 35.3% respectively).

The relatively higher level of industrial activity in Ukraine in 2014-2016 is
due to higher rates of growth of the volume of industrial products sold in this
period, in particular 21.5% vs. 5.7% in Poland in 2016. However, this activity
is partly explained by the inflation factor. At the same time, the value of indi-
ces of the share of industrial production in the total volume of sales of products
(works, services) in Ukraine and Poland almost coincides (31.4% vs. 31.2%). Its
indicates the same level of industrialization of the economy of these countries.

The results of the analysis of the values of the overall integrated index
of the competitive advantages of the industrial sectors of the economy of Ukraine
and Poland for 2011-2016 revealed the predominance of Polish industry in all years
of the analyzed period (Fig. 1.1). The largest gap was in 2015 (0.436 points), but
in 2016 it dropped significantly, indicating a tangible increase in industrial activ-
ity in Ukraine. The largest gap was in 2015 (0.436 points), but in 2016 it dropped
significantly, indicating a tangible increase in industrial activity in Ukraine.

However, low innovative activity, along with inefficient capital investment
and high cost of economic activity, negatively affects the level of competitiveness
of Ukrainian industry. As a result, the products of many domestic producers today
are not competitive on external markets, and with the introduction of a free trade
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Fig. 1.1. Integral index of competitiveness of industry of Ukraine and Poland, share of unit
Source: elaborated by the authors based on SSSU, 2019; CSOP, 2017.

area with EU member states may lose a significant part of the domestic market due
to low quality and price parameters. Hence, the relevance of assessing the com-
petitiveness of the industrial sector of the economy of the border regions is obvi-
ous in order to determine the prospects for their participation in the competitive
struggle for the European market of products. (Krawczyk-Sokotowska, Caputa, &
Lukomska-Szarek, 2018; Caputa, Janik, & Pazdzior, 2019).

By the level of economic efficiency, Polish industry on the meso-level (as at
the macro level) completely prevailed in Ukraine (Table 1.3). in particular, the in-
dicators of profitability of operating activity, turnover and assets in Podkarpackie
Voivodeship were higher during the analyzed period than in Lvov region, and
in the years 2014-2015, this advantage was further exacerbated by the negative
financial result prior to the taxation of the industry of the latter (Grzebyk et al.,
2020).

The resource efficiency of Podkarpackie Voivodeship industry was 3.37
in times higher in 2011-2016. A key advantage of the voivodship industry (as
well as Poland in general) is the relatively high level of labor productivity (4.19
in times higher than in the oblast). At the same time, it should be noted that the
average number of workers in the industry of Lvov region is 1.16 in times higher
than in the voivodeship.

The level of innovation activity of the industry in Podkarpackie Voivodeship
is more than 3 in times higher than in Lvov region. This is due to the relatively
higher values of all the indicators analyzed, which characterize this competitive
advantage.
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Instead, according to the level of capital activity of the industry, Lvov region
dominated the voivodship in 2013-2014 due to the substantially higher (in par-
ticular, more than 5 in times in 2013) the rate of growth of non-current assets.
However, the share of non-current assets in the industry’s assets in the region, as
compared to the voivodship, is low and tends to further decrease —37.4% in 2016,
vs. 53.7% from 2013.

In terms of the investment activity, Lvov region prevailed in Podkarpackie
Voivodeship during 2013-2016. This is due to higher rates of growth of capital
and FDI in the region industry. in contrast, the province has the highest share
of industry in total foreign direct investment, due to the higher level of investment
attractiveness of the economy of this region.

The export activity of the industry in Lvov region during the analyzed pe-
riod was higher than in Podkarpackie Voivodeship and resulted in a higher (to
6.8 pp. in 2016) the share of industrial goods in the export of goods and services,
which, however, tended to decline. Instead, for the voivodship, the share of ex-
ports in the volume of industrial products sold is slightly higher (to 1.6 pp.).

The level of industrial activity in Lviv region was generally higher than
in Podkarpackie Voivodeship. This is due to the growth in the growth of vol-
umes of industrial products sold, especially in 2014-2016. At the same time, the
province’s industry dominated (except for 2015) by the share of industrial output
in the volume of sales of products (goods and services), which is a sign of a some-
what higher level of industrialization of the economy of this region.

To summarize, it can be argued that in 2015-2016 the gap between the lev-
els of competitive advantage of the industry in Lvov region and Podkarpackie
Voivodeship increased significantly in favor of the latter. The highest advantages
of the voivodship are due to the significantly higher level of economic, resource
and innovation activity of its industry, as well as the higher level of capitaliza-
tion of the latter. It follows that the industrial sector of economy of Podkarpackie
Voivodeship (in comparison with the similar sector of the economy of Lviv region)
is more efficient and innovative. The similar advantages exist at the macro level.

The calculation of values of the general integrated index of the competi-
tive advantages of the industry of Lvov region and Podkarpackie Voivodeship
(Fig. 1.2) revealed a tendency to increase (except for 2014 and 2015) the overall
level of development of the industrial sector of the region’s economy. However,
the index of competitive advantages of Podkarpackie Voivodeship industry over
the analyzed period exceeded the value of a similar indicator in Lvov region on
average to 1.5 in times.

To improve the innovation of the industrial sector of Ukraine’s economy, on
the one hand, it is necessary to improve the macroeconomic conditions of the op-
eration of the subjects of industrial activity in the direction of promoting the
expansion of domestic demand for domestic industrial products and increasing
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Fig. 1.2. Integral index of industry competitiveness of Lvov region and Podkarpackie
Voivodeship, unit of unit
Source: elaborated by the authors based on DSLR, 2017; SOPV, 2017.

its supply, as well as improving the quality management system of industrial prod-
ucts and accelerating the international certification of enterprises. From the other
hand, increase the efficiency of capital investments and the level of implementa-
tion of innovations in production. There is also a need for a gradual reorienta-
tion of investment flows in the development of high-tech industries, in particular
through tax and customs incentives for domestic investors and state guarantees for
foreign protection.

An effective tax incentive can be a reduction in the tax rate on income (or tax
holidays) for high-tech manufacturers, while increasing the rate for commodity
producers. It may be of interest and involve small and medium-sized businesses
in the process of investing in high-tech manufacturing.

In its turn, the expansion of opportunities for the introduction of innovations
into the industry requires to the next:

— the development of innovation infrastructure by creating innovative clusters
or technological parks (for example, Poland), in particular on the basis of insti-
tutes of the National Academy of Sciences of Ukraine;

— the monitoring, on the one hand, the needs of enterprises in innovations,
and, on the other hand, developments in the scientific and design institutions for
sale, and the creation on this basis of the information catalog of innovations on the
basis of the “supply-demand” principle;

— the formation of an effective organizational and financial mechanism for the
support and development of innovation activities by providing financial and credit
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assistance to economic entities that implement investment projects of innovative
direction, in particular, in energy and resource conservation;

— the organization of an effective network of “science-production” based
on the establishment of technology transfer centers for combining the potential
of science, production and financial capital (with the involvement of small and
medium-sized businesses).

In order to increase the access of the subjects of industrial activity to invest-
ment resources, in particular, foreign ones, it is necessary:

— the formation of a system of monitoring of the investment projects imple-
mented in the framework of public-private partnership, and continuous monitor-
ing, in particular public, for their implementation in order to prevent inefficient
use of capital investments;

— a conducting an annual rating assessment of the investment attractiveness
of the administrative-territorial units and leading commodity producers in the re-
gion, with further placement of its results on the investment portal of the region;

— the creation of conditions for closer cooperation of the oblast with European
organizations and funds involved in financial support for regional development
within the framework of international cooperation programs, in particular EU
funds through the Neighborhood and Partnership Instruments, border cooperation
programs, the other international programs and donors (World Bank, European
Bank for Reconstruction and Development, European Investment Bank etc.).

1.2. Key trends in the development of the industrial sector
of the regions of Ukraine

The industrial sector of the national economy lays the solid financial grounds for
socio-economic growth in Ukrainian regions. in 2017, the shares of industry, trade
and agriculture in the domestic GDP (by production method and in reported prices)
were 21.7%, 14.1%, and 10.2%, respectively. The industry had the largest em-
ployment: 2440.6 thousand persons or 15.1% of total employment (against 2182.3
thousand in trade and 658.8 thousand in agricultural sector, or 13.5% and 4.1%
respectively). The share of large tax payers in this economic sector in the total tax
revenues to the public budget was higher than 40%. The industry is the principal
part (with the share of 60%) in the value added chain of the Ukrainian exports.
However, in spite of possessing large industrial capabilities along with the
transit, natural, resource and human capital, Ukraine had 30-fold lower industrial
output and nearly 44-fold lower gross value added than Germany, the EU leader.
The domestic industry specialization is typical for countries with the commodity-
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based model of economy, resulting in the poor competitiveness by technological
level: the share of high tech industries in the total industrial output in Ukraine is
1.8 times less than in a country like Poland, and their share in the exports is even
lower (3.2 times less).

The intensifying Eurointegration processes have emphasized the need to en-
hance the competitiveness of Ukrainian manufacturers to the level EU member
countries. This objective cannot be achieved without structural modernization
of the Ukrainian industry. The choice of directions and mechanisms for practical
implementation of the new industrial policy of Ukraine (at regional level in par-
ticular) has to be based on the results of respective analytical assessments.

In spite of the slowing rates of the industry development in Ukraine due to
the impact of many factors (socio-political, monetary etc.), the industry still re-
mains the core type of economic activities. The share of industrial output in the to-
tal sales of goods and services in 2016 reached 34.6%, vs. 32.5% in 2012, but
in 2017 it fell to 0.5 pp. (Table 1.4). This share grew only in seven regions (against
15 in 2016), with the highest growth recorded in Donetsk (to 6.2 pp.), Ivano-
Frankivsk (6.2 pp.) and Poltava (6.0 pp.) regions.

Our analysis of the Ukrainian regions by industrialization level is based on the
share of industrial products in the total sales of goods and services. The top five
regions which economy has the highest level of industrialization were Donetsk,
Zaporizhzhia, Ivano-Frankivsk, Poltava and Sumy regions, with the shares larger
than 60%. The cumulated share of these regions in the total sales of industrial
products was 34.23% in 2016, of which 12.47% accounted for by Donetsk region,
9.04% and 8.72% — for Poltava and Zaporizhzhia regions. Since 2014 and on, the
largest share (=20%) in the total has been in Dnipropetrovsk region.

The index of industrial output in Ukraine grew essentially in 2016 (to reach
2.8%, after the negative dynamics in 2012-2015), but fell in 2017 by 2.4 pp.
(Fig. 1.3). At the same time, the rate of growth in the total sales of industrial pro-
ducts was higher by 0.2 pp. in 2017 (after 3.2 pp. decrease in 2016). However, the
core reason for its increase was the increased index of producer prices in the in-
dustry. That is, the production activity in the Ukrainian industry (in value terms)
was going up in 2015-2017 on account the heavy inflationary pressure.

The rates of growth in the total sales of industrial products were up in 2017
in 12 regions, with the highest ones recorded in Ivano-Frankivsk (23.7 pp.),
Donetsk (19.1 pp.), Sumy (18.7 pp.) and Dnipropetrovsk (13.0 pp.) regions. Due
to the intensive growth in the production activity in Donetsk region in 2017, this
region could approach, by 99.68%, the level of 2011 by the total sales of industrial
products. However, in Luhansk region, the essential increase in the rates of growth
of the total sales of industrial products (up to 35.9%) was reversed in 2017, when
the production activity fell down below the level of 2015. As a result, the total
sales of industrial products in this region made only 23.26% of 2011.
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Fig. 1.3. The dynamics of industrial production indicators in Ukraine, %
Source: elaborated by the authors based on SSSU, 2019.

A negative tendency in the domestic industry is its weakening export posi-
tions. The share of industrial goods in the total exports of goods and services from
Ukraine fell by 16.2 pp. in 2011-2016 (Table 1.5). It so happened because this
share decreased in 15 regions of Ukraine.

In 2017, the share of industrial goods in the total exports of goods and services
from Ukraine grew by 1.8 pp. and reached 61.3%, against 75.7% in 2011. The
growth was recorded in 11 regions, especially in Ivano-Frankivsk (by 20.9 pp.)
and Chernihiv (by 17.7 pp.) regions. Industrial products used to prevail in the ex-
port structure in Dnipropetrovsk, Donetsk, Zakarpattia, Zaporizhzhia, Luhansk,
and Poltava regions, where their shares reached 80%. But in Kyiv, Mykolaiv, Ode-
sa, Khmelnytskyi, and Chernihiv regions, the share of industrial goods in the total
exports was smaller than 50%.

The rates of growth in the exports of industrial products from Ukraine fell
down in 2012-2016 to below zero level, but rapidly grew in 2017, to reach
19.82%. The rates were up in all the regions (except for Kyiv, Kirovohrad, and
Luhansk regions), with the most essential growth recorded in Cherkasy region
(1.46 times). The intensified export activity of the domestic industry in 2017 in-
creased the share of exports in the total sales of industrial products by 0.8 pp. This
share was up in 14 regions; its average for Ukraine was 33.4%, against 37.8%
in 2011. The export activity of the industry in 2017 grew to the highest extent
in Ivano-Frankivsk region. As a result, the share of this region in the total exports
of industrial goods from Ukraine grew by 0.49 pp. Also, a growth was recorded
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in Lviv (0.18 pp.), Odesa (0.13 pp.) and Cherkasy (0.27 pp.) regions. However,
the export capacities of the domestic industry are determined by Dnipropetro-
vsk, Donetsk, and Zaporizhzhia regions, which cumulated share in the industry
exports is higher than 50%. The respective shares of each of these three regions
in the total exports of industrial goods in 2017 made 25.37%, 15.68%, and 10.03%
(against 18.64%, 31.18%, and 6.64% in 2011).

2015-2016 marked the recovery of capitalization-related activities at industrial
enterprises: the rate of growth in non-current assets increased by 6.9 pp. relative to
2014 (Table 1.6). But this rate decreased again in 2017 (by 3.4 pp. in average), be-
ing negative in four regions: Dnipropetrovsk, Donetsk, Luhansk, and Mykolaiv;
in the latter two regions the strongest decrease was recorded.

At the same time, in spite of the rapidly falling rates of growth in non-cur-
rent assets (from 15.2% in 2011 to —5.6% in 2017), industrial entities located
in Donetsk, Dnipropetrovsk, and Kyiv region had the largest production ca-
pacities among the Ukrainian regions. The cumulated share of the three regions
in the structure of non-current assets of the domestic industry was nearly 50%.

The share of non-current assets in the total industrial assets in Ukraine, which
decreased by 11.9 pp. in 2014-2017, has continued to go down. in 2017, it de-
creased in 13 regions (against 21 regions in 2016), with the strongest decrease
(24.9 pp.) recorded in Mykolaiv region. The decreasing capital activity worsened
the structure of industrial assets in Ukrainian regions. in 2017, non-current assets
dominated in the structure of industrial assets only in two regions (Zakarpattia and
Kyiv): their share, higher than 50%, met the recommended level, whereas in 2013
such regions numbered 14.

In fact, the negative dynamics of non-current assets shows that the Ukrainian
industry has lost its production capacities. For comparison, in Poland the share
of non-current assets in the industrial assets continued to be higher than 60% and
had upward tendency: from 61.1% in 2011 to 63.8% in 2017 (the author’s calcula-
tions by use of data from the CSOP, 2017). The decreasing share of non-current
assets in the total industrial assets in Ukraine limits the capabilities for its future
development. This problem is aggravated by the dominance of resource-intensive
and energy-intensive technologies, high depreciation of fixed assets (59.1%), es-
pecially in manufacturing industries (64.6%), and negative dynamics of invest-
ment processes.

Beginning with 2012, the rate of growth in capital investment in the Ukrain-
ian industry was downward, and beginning with 2013 the similar trend occurred
in the rate of growth in e foreign direct investment (FDI), which fell below zero
level in 2014-2016 (Table 1.7). in 2016, the former indicator grew substantially (by
32.7 pp. relative to 2015), and approached the level of 2011 (the difference was 7.8
pp.)- But the rate of FDI growth in the industry continued to fall (to —28.4%). As
a result, the share of the industry in the total FDI in 2016 decreased by 5.1 pp.
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1.2. Key trends in the development of the industrial sector of the regions of Ukraine 29

In 2017, the average rate of growth in capital investment in the Ukrainian in-
dustry decreased by 18.4 pp. (to 15.9%). Its decrease was registered in 18 regions,
with the strongest one (to below zero level) in Luhansk, Kyiv, and Mykolaiv
regions. At the same time, Vinnytsia, Volyn, Dnipropetrovsk, Zaporizhzhia,
Kharkiv, and Kherson regions could increase the capital investment in the indus-
try, with the strongest increase (3.7 times) in the latter region. The highest capaci-
ties in terms of capital investment in the industry were kept by Dnipropetrovsk,
Donetsk, Zaporizhzhia, and Kyiv regions: their respective shares in 2017 were
22.57%., 9.14%, 9.17%, and 10.58%.

Ukraine could overcome the persisting negative tendency of 2013-2016
in the inflow of FDI to the national economy as a whole and industry in particu-
lar. in 2017, the average rate of growth in FDI to the domestic industry reached
11.0%. The rate became positive in 15 regions (against 4 in 2016).

The highest growth in the industrial FDI in 2016 and 2017 was recorded
in Chernihiv region: 209.1 i 83.8% respectively. High rates of growth in FDI
(more than 18%) were reached in Dnipropetrovsk, Zaporizhzhia, and Lviv re-
gions. Kharkiv region could slightly increase FDI in the industry (by 2.9%) its
cumulative reduction in 2012-2016 by 52.1%. This region had the lowest share
of industry in the total FDI, which dynamics was nevertheless upward: 34.1%
in 2017 against 16.1% in 2011.

Due to the intensified inflow of FDI to the domestic industry in 2017, the
industry’s share in the total FDI in Ukraine grew by 7.9 pp. This growth was re-
ported by 14 regions; the highest one was in Donetsk (by 16.9 pp.) and Lviv (by
15.5 pp.) regions. The highest shares (more than 80%) of the industry in the total
FDI could be kept in Zhytomyr, Zakarpattia, Luhansk, Cherkasy, and Chernihiv
regions. But the largest potentials in terms of attracting FDI to the industry are
in Dnipropetrovsk region (leaving the rest of the regions far behind), although its
share in the total FDI in the domestic industry decreased by nearly twice in 2016-
2017 in relation to the previous period.

To sum up this part of the study, the investment climate in Ukraine could
be considerably improved, which is confirmed by the increasing rates of growth
in FDI in the domestic industry.

The innovation activity of the domestic industry grew in 2015-2016, but de-
creased in 2017. The share of enterprises introducing innovation in the total num-
ber of industrial enterprises reduced by 2.3 pp. relative to 2016, and the share
of innovation expenditures in the total capital investment decreased by 13.3 pp.
(Table 1.8). As a result, the share of innovation expenditures became 2.5 pp.
smaller than in crisis-hit 2014. The share of innovative products in the total sales
of industrial products was falling year by year in the period under study (the cu-
mulative decrease was 5.43-fold), and made only 0.7% in 2017. Note that this
indicator is missing for 2016.
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1.2. Key trends in the development of the industrial sector of the regions of Ukraine 31

In spite of the shrinking innovation activity across the domestic industry, there
were some regions in 2017 that could increase some of the innovation-related in-
dicators. Thus, the share of enterprises introducing innovations in the total number
of industrial enterprises grew in Volyn, Zakarpattia, Ivano-Frankivsk, Ternopil,
Kharkiv, and Cherkasy regions. in the latter three regions, the share exceeded 23%
(against 14.3% across Ukraine).

The share of innovation expenditures in the total capital investment increased
in 2017 in 8 regions and became the highest in Kirovohrad (31.1%) and Sumy
(28.1%) regions. But the share of innovative products in the total sales of indus-
trial products was smaller than 1% in 14 regions. It was higher than 2% only
in Zaporizhzhia, Sumy, and Kharkiv regions.

The highest innovation activity in the industry (assessed by three analyzed in-
dicators) could be found in 2017 in Zaporizhzhia, Kirovohrad, Sumy, Kharkiv, and
Cherkasy regions, the lowest one — in Rivne and Khmelnytskyi regions. The overall
innovation activity of the Ukrainian industry was relatively low. in 2017, Ukraine
performed 1.3 times worse than Poland by the share of enterprises introducing in-
novations in the total number of industrial enterprises, and 12.6 times worse by the
share of the innovative products in the total sales of industrial products.

The production capacities utilization in the industry is measured by two key
indicators: capital productivity and labor productivity, showing the effectiveness
of' management of fixed and human assets. in the period under study, these indica-
tors had different dynamics (see Table 1.9).

The capital productivity decreased by 1.55 times in 2011-2013, but grew
by 1.5 times in the following four years relative to 2013. The labor productivity
showed an upward tendency over the period under study (except for a slight de-
crease in 2013); in 2017 it exceeded the figure of 2011 by 2.8 times.

The resource efficiency in the Ukrainian industry in 2017 compared with the
previous year was dependent on the following factors: the increased sales of in-
dustrial products (in value terms, by 21.68%); the increased value of non-current
assets (by 6.93%); the reduced employment across the industry (by 2.17%).

The highest per capita labor productivity in the industry could be found in Pol-
tava region: 1.956 million UAH (against 1.451 million UAH in 2016). This in-
dicator grew in Poltava region as a result of the increased sales of industrial pro-
ducts (by 34.0%) in parallel with the reduced average employment in the industry
(by 0.6%). Also, the industry in Poltava region could reach considerable growth
in the capital productivity (by 47.8 pp.), allowing it to join, once again, the group
of top five by this indicator: Poltava, Sumy, Kharkiv, Cherkasy, and Chernihiv
regions (higher than 4 UAH / UAH).

One of the remarkably positive tendencies was the slowing rates of employ-
ment reduction in the domestic industry. The industrial employment grew in eight
regions in 2017 (against seven in 2016 and one in 2015); the largest growth was
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1.2. Key trends in the development of the industrial sector of the regions of Ukraine 33

recorded in Lviv region (6.38%). But in Luhansk, Donetsk, and Dnipropetrovsk
regions the employment reduced by 17.27%, 13.78% and 3.42%. respectively.
in spite of this, in the two latter regions (along with Kharkiv region) the share
of industrial employment was the highest one: 14.58% in Dnipropetrovsk region
and 8.58% in Donetsk region. But in Luhansk region this share decreased to 2.91%
(against 8.17% in 2011), whereas in Lviv region it grew to 6.77% (against 5,23%).
in view of the above, the overall resource efficiency of the Ukrainian industry
could be increased given the continuingly growing (from 2014 and on) capital
productivity and labor productivity. Yet, if measured by the latter indicator, it was
thrice lower than in Poland.

The economic effectiveness of the industry is measured by operating profit-
ability, profitability of turnover, and return on assets. in 2016-2017, the operating
profitability in the Ukrainian industry grew, after its considerable decrease in four
previous years. in 2017, its average level reached 6.8%, which is 1.45 times higher
than in 2011 (Table 1.10). The operational (or main) activity in the industry be-
came profitable in 22 regions (against 10 in 2014).

Profitability of turnover and return on assets in the domestic industry were
below zero in 2014 and the following years on account of loss-making result from
the normal operations before tax. in 2017, the domestic industry gained the profit
worth 87461.7 million UAH (against 7569.6 million UAH in the previous year).
This triggered growth in profitability of turnover and return on assets across the
industry, which was nearly twice higher than in 2012. Still, the financial result
from the normal operations before tax was below zero in 9 regions (against 11
in 2016). in particular, the loss-making of the industry aggravated in Donetsk,
Zhytomyr, and Luhansk regions.

In 2017, the highest cost-effectiveness in the industry was recorded for
Dnipropetrovsk and Zaporizhzhia regions, which could occur due to the consid-
erable growth in all the three profitability indicators to maximal level among the
Ukrainian regions. This growth resulted from the financial result from the normal
operations before tax, increased by 3.3 times in Dnipropetrovsk region and 1.7
times in Zaporizhzhia region. A high cost-effectiveness in the industry was also
recorded in 2017 for Vinnytsia, Poltava, and Cherkasy regions.

Kharkiv region needs a separate mention because of the continuing profit-
making of its industry throughout 2011-2017, in contrast with the other regions.
While the financial result from the normal operations in the industry before tax
had been falling in 2014-2016, it could be increased by 7.4 times in 2017. It should
also be noted that absolute positive values of all the profitability indicators in Ki-
rovohrad regions could be increased after their plummeting in 2015.

The overall industry performance enhanced in Ukraine in 2017 compared with
the previous years. However, the following package of organizational-economic
and financial arrangements should be implemented, in order to stop the chronic
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negative tendencies in the domestic industry (first of all, the degrading structure
of assets and the plummeting innovation activity, in particular the shrinking share
of innovative products in the total sales of industrial products, etc.), to assure the
continuing increase in capital productivity, labor productivity, profitability of in-
dustrial entities, to increase the industry’s share in the total exports, to increase the
industrial investment:

— enhance the innovation activity in every region (stimulate the development
of high tech industries);

— promote FDI (expand the access of domestic industrial entities to FDI and
enhance the foreign investor’s awareness of potential areas for FDI);

— increase the export capacities if necessary (stimulate export activities of en-
terprises, diversify the commodity structure of domestic exports, balance the com-
modity structure of exports by trading partners of Ukraine).

A comprehensive solution for the problems related with operation and devel-
opment of the Ukrainian industry calls for structural modernization of the indus-
try, intended to increase the share of high tech economic activities in the domestic
output and exports, to meet the domestic market demand for home-made prod-
ucts and enhance the efficiency of the domestic production. This study of the au-
thor will be followed by search for effective models for structural transformation
of the Ukrainian economy (its regional level in particular) within the framework
of the European platform for smart specialization of the industry. in particular, it
is interesting to utilize panel data and to analyze what the variables studied have
the most influence.

1.3. Import dependence of the economy of Ukraine
and EU countries by segments of industrial consumption

A geopolitical changes, the processes of reformatting the priorities and the strategic
directions of the global economy determine the actualization of import dependence
as one of the key factors influencing the socio-economic development of individual
countries. The country’s high dependence on imports of goods and services causes
its economy to be open (and therefore vulnerable) to external economic influences,
such as fluctuations in world market prices, unfair economic behavior of exporting
countries, and the others. The external economic pressure is increasingly becoming
an instrument in international competition and even leads to the deployment of price
wars and armed confrontations over control of strategic resources.

As the world experience shows, most countries at certain stages of their de-
velopment have pursued a policy of import substitution in order to protect cer-
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tain sectors of their economies until they reach a sufficient level of competitive-
ness in the world market. Moreover, countries that have today reached the top
of the world economic rankings due to the free market and free trade policy (UK,
USA, DEU, JPN), in the past have been the most active in using protectionist
measures to support domestic producers.

The need for import substitution for Ukraine is due to the fact that this process
is a catalyst for structural changes in the economy, a prerequisite for its innova-
tive development, a stimulus to increase business activity, as well as a basis for
developing the export potential of domestic producers. The formation of the ba-
sic principles of import substitution policy should be preceded by an objective
analysis of the level of import dependence of the national economy and, above
all, its industrial sector. The latter is due to the fact that the structure of imports
of goods and services in Ukraine is dominated by industrial products. Its share
during 2012-2016 decreased to 5.02 pp., in particular, in mining — 10.01 pp. (in-
cluding extraction of crude oil and natural gas — 8.07 pp.) (Table 1.11).

Table 1.11. Share of industrial products in imports of goods and services in Ukraine, %

Indicator 2012 2013 2014 2015 2016

Industry 84.92 | 82.80 | 82.00 | 81.46 | 79.90
Manufacturing 65.02 65.71 68.07 64.25 69.96
Mining and quarrying, including: 19.77 16.95 13.77 15.72 9.76
extraction of crude oil and natural gas 13.76 9.71 10.76 5.69

Source: elaborated by the authors based on SSSU, 2019.

Instead, the share of manufacturing products in the structure of imports
of goods and services in 2016, compared to the previous year, increased to 5.71
pp. For comparison, the share of industrial products in imports of goods and ser-
vices of Poland in 2016 was 45.87% (which is 34.03 pp. less than in Ukraine),
and the highest value of this indicator among the Member States of the European
Union (EU) — in Hungary (55.09%) (Annex A, Table A.1).

The high share of industrial products in imports of goods and services
of Ukraine, compared to EU member states, is due to structural features and the
level of development of the national economy. Given the dominance of manu-
facturing products in the structure of imports of goods and services, this study
focuses on assessing the level of import dependence of the economy on this type
of industrial products.

A generalized indicator of industrial products consumed and used in the coun-
try is the indicator of total consumption, which is defined as the sum of outputs
and imports minus the volume of exports of these products. To determine the
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level of import dependence of the economy, it is proposed to use the indicator
of the share of imports in total consumption'. The higher the value of this indica-
tor, the higher the country’s import dependence and, consequently, the higher the
risks to its economic security.

Domestic processing industry has significant production and raw materials
and human capital, and hence development potential. However, Ukraine’s econ-
omy is characterized by a fairly high dependence on imports of industrial goods,
in particular, compared to EU member states, similar in key structural parameters
of the industrial sector (Fig. 1.4).

Thus, in 2016, in terms of the share of imports in the total consumption
of products of the processing industry, Ukraine was ahead of only Hungary and
Slovakia, behind, for example, Poland to 18.49 pp. (52.39% vs. 33.90%).
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Fig. 1.4. Share of imports in the total consumption of products of the processing industry
in Ukraine and the EU in 2016, %
Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019.

Ukrainian economy, compared to the Polish, is much more dependent on im-
ports of industrial products of processing industries of all levels of technology
(Table 1.12).

The largest gap between countries in terms of the share of imports in total
consumption is typical for products of medium-high-tech industries (28.75 pp.
in 2016), and the lowest — for low-tech products (13.17 pp.).

' The share of imports in total consumption = Imports of goods and services / (Output + Imports
of goods and services — Exports of goods and services).
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In terms of production in 2016, Ukraine was the second largest in Poland
in terms of dependence on imports of engineering products (to 60.19 pp.), as
well as the chemical (50.64 pp.) and the light (45.89 pp.) industries. At the same
time, both countries have the lowest dependence on imports of food products, but
in Ukraine the share of imports in total consumption of these products in 2016
was higher to 6.13 pp. (vs. 4.33 pp. in 2013). On the other hand, the existing
production potential of the other vehicles in Ukraine determines a much lower (to
40.47 pp.) level of import dependence on this type of product than in Poland. The
situation is similar with metallurgical products.

In general, there have been positive trends in Ukraine in the direction of re-
ducing import dependence on total consumption of processing products. Thus,
in 2016 there was a decrease in the share of imports in total consumption of prod-
ucts of such industries (Annex A, Table A.2):

— the high-tech — to 0.29 pp., in particular, the production of computers, elec-
tronic and optical products to 3.60 pp.;

— the medium-low-tech — to 4.93 pp. (the except for the production of rubber
and plastic products).

In addition, there was a decrease in the level of dependence on imports of ma-
chinery and equipment (to 6.75 pp.), which are products of medium-high-tech
production, as well as products of the following low-tech industries:

— the textile production, production of clothing, leather and the other materials
(to 0.10 pp.);

— the production of wood, paper; printing and replication (to 1.49 pp.);

— the furniture production; the other products (to 0.21 pp.).

The decrease in the level of import dependence of the Ukrainian economy
is caused by an increase in the rate of total consumption of domestic industrial
products (Table 1.13).

Thus, the growth rate of domestic products of the processing industry in 2016
reached 28.82% vs. 1.20% in 2014, in particular, the high-tech industries —
42.16% vs. 23.25%. The growth rate of the total domestic consumption increased
in the most (10) manufacturing industries. It is also positive that the growth of to-
tal consumption of domestic products by key industries significantly exceeded the
growth of imported ones. This applies in particular to the manufacture of comput-
ers, electronic and optical products; production of machinery and equipment not
elsewhere classified, as well as metallurgical production.

However, the growth rate of total consumption of imported products
of the processing industry in Ukraine in 2016 exceeded the same indicator of do-
mestic products to 5.97 pp. (vs. 1.17 pp. in 2015). The imports of pharmaceutical
products, electrical equipment, motor vehicles and mechanical engineering, as
well as food products grew at the fastest pace. At the same time, the growth rate
of imports of the chemical products and refined products decreased significantly.
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1.3. Import dependence of the economy of Ukraineand EU countries... 41

Similar trends are characteristic of the dynamics of the total consumption of prod-
ucts of the processing industry in Poland (Annex A, Table A.2).

In the structure of total consumption of products of the processing industry
in Ukraine during the analyzed period, the largest share was steadily occupied by
goods of low- and medium-low-tech industries (65.63% in 2016), in particular:
food production; beverages and tobacco products (22.36%), production of coke
and coke products, refined products (9.21%) and metallurgical production (8.48%)
(Table 1.14).

Relatively significant in this structure are the shares of production of chemi-
cals and chemical products (10.13%) and production of machinery and equipment
(7.77%), which belong to the medium-high-tech.

In turn, among these types of production, domestic products dominate in the con-
sumption of goods only in the food and metallurgical industries. Instead, imported
— in the consumption of goods of high- and medium-high-tech industries: a total
0f'53.01% in 2016 vs. 48.81% in 2015. The structure of total consumption of prod-
ucts of the processing industry in Poland is similar (Annex A, Table A.3).

In summary, we can state a generally high level of import dependence
of Ukraine’s economy. in order to outline directions and develop specific meas-
ures to implement the policy of import substitution, based primarily on the posi-
tion of national economic security and protection of domestic producers, detailed
objective information on the dynamics and volume of changes in imports of man-
ufacturing is needed. Such information is provided by the results of an in-depth
analysis of import dependence in the areas of resource use — the final consump-
tion?, intermediate consumption® and gross fixed capital formation*.

Thus, in particular, in the structure of imports of the goods of processing
industry in Ukraine in 2016, 59.80% accounted for intermediate consumption
products, 23.46% — for the final consumption products and 16.73% — for a gross
capital formation, in which 65.47% occupied fixed capital (Annex A, Table A.4).
The dominance of intermediate goods in total imports of industrial products (with
a share of *60%) of the processing industry indicates a high level of import de-
pendence of the Ukrainian economy in this segment. in other words, 60% of do-
mestic production and other areas depend on imported components and materials.
This increases the risks to the stability of the national economy and its individual

2 The final consumption of goods and services consists of household expenditures for own final
consumption, expenditures of public institutions to meet individual and collective needs of society, as
well as expenditures for individual final consumption of non-profit organizations serving households.

3 The intermediate consumption includes expenditures on goods and services used by institu-
tional units for production purposes.

* The gross fixed capital formation is the acquisition by resident producers, net of disposal,
of fixed assets during the reporting period, including the increase in the value of unproduced assets
resulting from the productive activities of entrepreneurs or institutional units. Fixed assets are pro-
duced assets that used in production for more than one year.
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1.3. Import dependence of the economy of Ukraineand EU countries... 43

sectors, especially in a period of global change, accompanied by deteriorating
market conditions.

In the structure of imports of the goods of processing industry in the segment
of intermediate consumption in 2016 dominated by (with a share of over 80%) the
products of such industries (Annex A, Table A.4): wood, paper (91.69%), coke
and coke products and products oil refining (87.50%), chemicals and chemical
products (93.58%), rubber and plastic products (91.46%), the other non-metallic
mineral products (86.98%), metallurgical production (99.83%) and manufacture
of fabricated metal products, except machinery and equipment (83.06%).

The share of imported products of the processing industry in the intermedi-
ate consumption of the economy of Ukraine in 2016 reached 52.4% vs. 46.2%
in 2013 (Table 1.15).

However, the increase in the overall level of import dependence was caused
by an increase in the share of imports in the intermediate consumption of only
5 industries, the most of them — production of vehicles (to 8.06 pp.), food prod-
ucts (8.02 pp.) and chemicals (5.95 pp.). As a result, in 2016 there was a de-
crease in the level of import dependence in the products of high-tech and medium-
low-tech industries, but, instead, an increase in the level of import dependence
in the products of medium-high-tech and low-tech industries.

In general, the highest level of import dependence in the intermediate con-
sumption segment is characteristic of mechanical engineering and chemical prod-
ucts (over 80%), as well as light industry and coke production (over 60%).

During 2015-2016, the dynamics of intermediate consumption of the domes-
tic processing industry increased significantly, which is due to the increase in busi-
ness activity in Ukraine (Table 1.16).

There is a positive trend towards accelerated growth of intermediate con-
sumption of domestic industrial products (to 22.26% during the analyzed period),
compared to imported (to 13.95%).

Thus, along with the use of imports, in Ukraine the use of domestic products
in the segment of intermediate consumption has significantly increased. Inter-
mediate consumption of domestic products of the following industries grew the
fastest: computers, electronic and optical products (1.89 in times); machines and
equipment not included in other groups (2.51 in times); textile production, pro-
duction of clothing, leather and the other materials (1.28 in times).

The positive qualitative and quantitative trends in the development of the na-
tional economy during the period of significant political and economic transfor-
mations, primarily related to the deepening of Ukraine’s European integration, are
evidenced by structural changes in intermediate consumption. Thus, in 2016, the
share of products of low- and medium-low-tech industries in the structure of inter-
mediate consumption decreased to 66.69% (vs. 71.83% in 2013), but instead the
share of high-tech and medium-high-tech productions (Table 1.17).
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This was a consequence of a significant decrease in the share of food industry
products in this structure and, at the same time, an increase in the chemical indus-
try and mechanical engineering.

Such changes are signs of a gradual transition of the national economy from
raw materials to innovation. This was confirmed by the growth during 2014-2016
of the share of high-tech production and, at the same time, the decrease of the share
of low-tech in the intermediate consumption of domestic products.

The structure of intermediate consumption of imported products, in contrast
to domestic, in 2016 was dominated by high- and medium-high-tech production
(a total of 50.54% vs. 40.05% in 2013).

The growth of the share of imports in the intermediate consumption of high-
tech products in general contributed to the acceleration of the national economy
and intensified the processes of realization, in particular, of domestic industrial
potential. However, in the medium and long term, without additional incentives
to increase the use of domestic products in intermediate consumption, the level
of import dependence on the products of these industries can reach a critical level.
This, in turn, will pose a threat not only to the competitiveness of the industrial
sector of the national economy, but also to the economic security of the state.

The dependence of production on imports of fixed assets reflects the share
of imports in gross fixed capital formation. The high value of this indicator is evi-
dence of many economic problems, in particular: insufficient investment in fixed
assets, high level of depreciation of fixed assets, inefficient policy of renewal
of fixed capital, low investment and innovation activity, and the others.

In 2016, the gross accumulation of fixed capital in Ukraine to 84.98% was pro-
vided by imports, while in 2013 the value of this indicator was 71.49% (Table 1.18).

However, it should be noted that during this period the degree of depreciation
of fixed assets decreased significantly — to 58.1% vs. 77.3%. At the same time, the
tendency to increase this indicator in the domestic industry to 69.4% (vs. 56.9%
in 2013), in particular, in the processing industry — to 76.4% (vs. 50.1%) is negative.

The significant increase in import dependence on fixed capital in Ukraine was
due to the urgent need to modernize fixed assets, which has not been carried out
for many years. Therefore, increasing dependence on imports of fixed assets is,
on the one hand, a sign of growing business activity, and on the other — unsatis-
factory dynamics of investment and innovation processes in the domestic pro-
cessing industry and incomplete and irrational use of machine-building potential
of Ukraine.

The largest increase in import dependence in the segment of gross fixed capi-
tal formation occurred in the production of finished metal products, except machi-
nery and equipment in 2015 — to 59.04 pp., compared to 2013. At the same time,
dependence on imports of electrical equipment in 2016 decreased to 7.17 pp.,
compared to 2013, and on the other products — to 7.81 pp.
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Table 1.18. Share of imports in gross fixed capital formation in Ukraine, %

. Share Deviation (+/-)
The production
2013 | 2014 | 2015 | 2016 | 2014-2013 | 2015-2014 | 2016-2015
Manufacture of fabricated metal 8.82] 104 | 67.86 | 62.57 1.58 57.46 -5.31
products, except machinery and
equipment
Manufacture of computer, electronic | 96.66 | 98.29 | 97.95 | 98.00 1.63 -0.34 0.05
and optical products
Manufacture of electrical equipment | 90.45 | 84.18 | 87.65 | 83.28 —6.28 3.47 —4.37
Manufacture of machinery and equip- | 91.55 | 99.64 | 99.63 | 98.84 8.09 —-0.01 -0.79
ment n.e.c.
Manufacture of motor vehicles, trail- | 88.85 | 96.64 | 98.05 | 98.27 7.79 1.41 0.22
ers and semi-trailers
Manufacture of other transport equip- | 16.23 | 40.93 | 22.99 | 23.18 24.7 -17.95 0.21
ment
Manufacture of furniture; jewellery, | 76.45 | 62.02 | 64.86 | 68.64 | —14.44 2.85 3.78
musical instruments, toys; repair
and installation of machinery and
equipment
Total manufacturing 71.49 | 79.82 | 86.3 | 84.98 8.33 6.48 -1.31

Source: elaborated by the authors based on SSSU, 2019.

The highest level of import dependence of the Ukrainian economy in the seg-
ment of gross fixed capital formation (over 90%) is characteristic of the products
of the following industries: computers, electronic and optical products; machines
and equipment not included in other groups; vehicles, trailers and semi-trailers. At
the same time, the share of imports of the other vehicles was the lowest (23.18%
in 2016) in the gross fixed capital formation.

The intensification of the processes of modernization of means of production
in Ukraine (however, with a significant import component) is evidenced by the
dynamics of gross fixed capital formation (Table 1.19).

Thus, the growth rate of gross fixed capital formation in 2016 reached 55.04%
(vs.—26.89% in 2014), including capital of domestic origin 52.68% (vs.—18.37%),
and imported — 69.92% (vs. 52.68%).

The structure of gross fixed capital formation in Ukraine (in terms of production
and sources of origin) during 2013-2016 remained relatively stable (Table 1.20).

The highest share in this structure was occupied by the production of machi-
nery and equipment not included in the other groups (with a tendency to decrease)
and the production of motor vehicles, trailers and semi-trailers (with a tendency
to increase). Among the fixed assets dominated by the products of domestic ori-
gin with shares, respectively, 39.33% and 24.76%. Instead, among the products
of other vehicles, as well as the production of finished metal products, in addition
to machinery and equipment — the main means of imported origin.
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Table 1.19. Dynamics of gross fixed capital formation in Ukraine, %

Growth rate / decrease in total consumption

The production Total domestic products imported products
2014 | 2015 | 2016 | 2014 | 2015 | 2016 | 2014 | 2015 | 2016
Manufacture of fabricated —11.58| 22.21| 21.49| 4.26|697.52| 12.01|-13.12|-56.17| 41.52

metal products, except
machinery and equipment

Manufacture of computer, -23.55| 41.19| 48.75|-22.26| 40.71| 48.83|-60.79| 69.10| 44.85
electronic and optical
products

Manufacture of electrical 1.49| 10.35| 90.04| -5.56| 14.90| 80.56| 68.21|-13.85|157.28
equipment

Manufacture of machinery -33.50| 34.14| 48.22|-27.62| 34.13| 47.05|-97.17| 36.84|366.92
and equipment n.e.c.

Manufacture of motor vehi- | -24.06 | 42.06| 63.70 | -17.41| 44.13| 64.07|-77.10 | -17.46 | 45.34
cles, trailers and semi-
trailers

Manufacture of other trans- | -36.66 | —14.28 | 67.90| 59.70 | -51.87 | 69.34|-55.34| 11.77| 67.46
port equipment

Manufacture of furniture; 471 14.73| 23.90|-22.71| 20.00| 31.12| 53.73 6.12 | 10.58
jewellery, musical instru-
ments, toys; repair and
installation of machinery
and equipment

Total manufacturing -26.89 | 24.77| 55.04 |-18.37 | 34.90 | 52.68|-48.25|-15.27| 69.92

Source: elaborated by the authors based on SSSU, 2019.

In summary, it can be argued that in general the high level of import depend-
ence (=85%) in the segment of gross fixed capital formation in Ukraine is an
indicator and, at the same time, a factor (in the short term) of the development
of manufacturing. However, in the strategic dimension, high dependence on im-
ports of fixed assets, and especially key high-tech industries (in particular, me-
chanical engineering), can lead to the preservation of the low level of manufactur-
ability of the domestic processing industry in general.

The level of import dependence in the segment of final consumption of indus-
trial products shows the share of imports in consumer goods sold in the country
and, at the same time, is a reflection of the conditions and capabilities of the do-
mestic processing industry to meet demand for such goods. According to the cal-
culations, in Ukraine in 2016, the final consumer goods accounted for the largest
share in food imports; beverages and tobacco products (79.41%), textile produc-
tion, production of clothing, leather and the other materials (85.25%) and furni-
ture production (70.55%) (Annex A, Table A.4).

In general, in 2016, the consumption of industrial goods in Ukraine was pro-
vided by imports to 45.59% (vs. 43.72% in 2015) (Table 1.21).
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A slight decrease in the values of this indicator during 2014-2015 was primar-
ily due to a decrease in the purchasing power of the population due to the devalu-
ation of the national currency.

The highest share of imports in final consumption is typical for products
of high- and medium-high-tech industries — 81.08% and 73.62%, respectively.
in particular, more than 90% of the demand for consumer goods of the two indus-
tries (the computers and vehicles) belonging to these groups was met by imports.

At the same time, it is worth noting the decrease in 2016 in the level of de-
pendence of the Ukrainian consumer market on imports of products of some high-
and medium-high-tech industries, namely: machinery and equipment not included
in the other groups (to 70.25 pp.); the other vehicles (13.38 pp.); computers, elec-
tronic and optical equipment (5.85 pp.). This was facilitated primarily by an in-
crease in the share of domestic products in the intermediate consumption of these
industries, and thus — a decrease in cost and cheaper final products, which became
more competitive in price compared to imported counterparts.

In 2016, compared to 2015, the share of imports in the final consumption
of products of medium-low-tech industries decreased to 10.21 pp. (up to 61.03%).
However, somewhat paradoxically, there is a significant increase (to 16.25 pp.)
in the share of imports in final consumption of finished metal products, except
machinery and equipment, especially given the existing domestic potential of this
industry, and the fact that the import component in intermediate consumption
of products of this production in 2016 decreased to 2.85 pp.

The share of imports in the final consumption of low-tech products, including
textiles and furniture, as well as the production of rubber and plastic products,
which belongs to the medium-low technology, remains too high (over 80%). The
capacity of the consumer market in the segments of light, furniture and chemical
industries, as well as the availability of necessary the raw materials and produc-
tion facilities for further development of these processing industries increase the
need to intensify incentives (including state) and support domestic producers by
market methods.

The need for regulation in this area is evidenced by the dynamics of final con-
sumption of processing products in Ukraine, which in 2016 was generally nega-
tive. Thus, the growth rate of final consumption of these products decreased to
5.09 pp. (after an increase in 2015 to 17.42 pp.), including a domestic — to 10.19
pp., while imported, on the contrary, increased to 1.43 pp. (Table 1.22).

The growth rates of final consumption of imported products of medium-high-
tech industries increased the most: vehicles, trailers and semi-trailers; chemicals
and chemical products; electrical equipment. Extremely negative sign, given the
available domestic potential, is a significant increase in the growth rate of imports
of consumer goods of food (to 40.57 pp.) and woodworking (to 8.97 pp.) industry.
The consequence of such dynamics was an even greater increase in the import
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dependence of the Ukrainian consumer market on products not only of medium-
high-tech industries, but also low-tech, as can be seen from Table. 1.21.

At the same time, in the structure of final consumption of products of the pro-
cessing industry in Ukraine there were positive trends in the direction of reducing
the share of low-tech industries (to 4.21 pp. during 2013-2016) and, instead, in-
creasing the share of high- and medium-high-tech industries (Table. 1.23). How-
ever, the share of these two industries in the structure of consumption of the do-
mestic products in 2016 totaled only 14.35%, while imported — 50.54%.

The structure of final consumption of domestic processing industry is domi-
nated by products of medium-low-tech industries, whose share in 2016 was
55.99% (vs. 49.84% in 2015), including metallurgical — 20.62% (16.91%). On the
other hand, the structure of final consumption of imported products is invariably
dominated by chemical products — 24.07% in 2016.

Thus, the results of comparing the structure of final consumption of domestic
and imported products of the processing industry indicate the presence of signifi-
cant reserves for Ukrainian producers in the direction of expanding their range,
and thus filling new niches in the domestic market. This applies primarily to the
manufacture of machinery and equipment, the other vehicles, computers, elec-
tronic and the optical products, as well as chemical industries.

Summarizing this block of research, it can be argued that the economy
of Ukraine is characterized by a generally high level of import dependence. Thus,
the share of imports in total consumption of processing products in 2016 reached
52.4%, while in the EU member states the value of this indicator averaged 37.4%.
The greatest dependence is on imports of engineering and chemical products, that
is the key system-forming high-tech industries.

In terms of segments of consumption of manufacturing products in Ukraine,
the share of imports in the gross accumulation of fixed capital is the highest
(=85%). This level of import dependence poses a threat to the economic secu-
rity of the state. This threat is exacerbated by a critically high degree of physical
depreciation of fixed capital of domestic industry (=70%), in particular, process-
ing (=80%). Hence, there is an urgent need to update and modernize fixed as-
sets. The implementation of these import-based processes, especially in the public
sector, requires significant investment and, therefore, carries risks to the stability
of the national currency and socio-economic development in general.

The alternative is to create import-substituting industries in Ukraine that will
be able to produce fixed assets for the needs of the national economy. However,
the organization and further operation of such enterprises mostly involves the
use of imported components. At present, imported industrial products dominate
in the segment of intermediate consumption — in 2016 its share was over 52%. The
economy of Ukraine mostly depends on materials and components of the follow-
ing industries: computers, electronic and optical products (=<90%); chemicals and
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chemical products (> 80%); mechanical engineering (> 80%); coke and refined
products (> 60%); textile production, clothing, leather and the other materials
(> 60%). in fact, this means that domestic enterprises and organizations of pro-
duction, but also the other areas (financial, social) can not function not only with-
out imported goods of mechanical engineering and chemical industry, but also
without the products of oil refining and light industry.

Hence, the directions of import substitution in Ukraine are obvious, which
relate primarily to these industries. Another argument for the need to reduce the
import dependence of the domestic economy on engineering, chemical and light
industry products is that these industries have become priorities for the develop-
ment of Polish industry since the signing of the Association Agreement and ac-
cession to the EU.

Thus, the high level of import dependence of Ukraine’s economy should
be considered not only as a source of threat to sustainable economic develop-
ment (especially in conditions of global instability), but also as an opportunity
for more efficient use and capacity building of domestic processing industry. The
latter’s products will be able to fill free niches in the domestic market, success-
fully competing with imports primarily in terms of price parameters. An effective
import substitution policy will have a significant multiplier effect: create new jobs
in the industrial sector of the economy and additional effective demand within the
country, and thus significantly expand the domestic market, increase gross do-
mestic product (GDP) and tax revenues to budgets at various levels. As a result, it
will create conditions for the creation of additional jobs in the field of service and
improve the level and quality of life of the population.



Chapter 2

Features of the functioning of certain types
of the processing industry in Ukraine
and the EU countries

2.1. Chemical industry

2.1.1. Role of Ukraine in the global and European chemical industry

The chemical industry is one of the leading global industry segment. For exam-
ple, in the US and EU, chemical production accumulates the highest share of val-
ue added (16%) created in industry. in 2018, the share of chemicals production
in the US reached 13.6% of the total industrial production in the country. in EU,
the chemical sector, which involved 12% of the employed in industry and mas-
tered the largest volume of investment in industrial production (18%), accounted
for 7.6% of sold industrial products.

Producing intermediate consumption products (raw materials and semi-fin-
ished products) for all sectors of the economy, modern chemical industry de-
termines largely the level of their competitiveness, as well as the development
dynamics and the innovation processes direction. On the other hand, the wide
assortment of household chemical products confirms its weight on the consumer
market. The level of “chemistry” is a universally accepted criterion for the socio-
economic development of any country. Thus, in industrialized countries, chemi-
cals production shares from 5-8% to 13-16% in industry, while in Ukraine — less
than 3%. Ukrainian chemical production is export oriented (the share of exports
in the volume of sold chemical products in 2017 was 60%) and, at the same time,
import-dependent (the share of imports in the intermediate consumption of chem-
icals and chemical products is less than 95%), and, consequently, dynamics and
results their functioning depends directly on the situation on the world market
of chemical products.

Today Ukrainian chemical industry is directly influenced by the consequences
of the chemical products world market competitive environment transformation,
which has intensified since 2015. Among the world chemical industry develop-
ment key trends over the past 4 years, can distinguish the following:
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1. Mergers and acquisitions. in 2015, the merger of Dow and DuPont took
place, and in 2016 it was purchased by the Chinese national company ChemChi-
na of Syngenta Corporation (the world’s largest producer of plant and seed and
plant protection products), as well as the conclusion of an agreement between
the German Concern Bayer and the American producer of genetically modified
seeds and herbicide Monsanto. These megaliths are caused by a number of fac-
tors, namely:

— falling prices for grain and slow growth of the agricultural segment
of the world economy;

— the need to increase the resource base in the most promising agro-sectors;

— the desire to increase the efficiency of chemical production, in particular, by
using opportunities to attract low-cost financing.

2. New regulatory environment formation. in particular, the Lauthenberg Act
was passed, which sets out a single standard (plus the requirements of existing state
and local regulations) regarding the safety of chemical production in the world.

3. The investment activation. First of all, it concerns North America, where
a large wave of multibillion-dollar investments in new production facilities
of chemical production took place.

4. The introduction of innovative technologies designed to reduce costs for
producers, as well as create new business models that would help to establish
relationships between chemical manufacturers with suppliers, their direct custom-
ers and end users. Thus, due to the automation and use of [loT (Industrial Internet
of Things), the operational and business environment in the chemical industry
undergoes radical changes, in particular: the practice of embedding intelligent
sensors in production capacities that control performance or transmit data to ob-
ject managers is introduced to identify optimal operating conditions and the need
for preventive maintenance; automation has been applied to improve the safety
of workers of chemical plants, etc.

According to experts from the international corporation General Electric,
today the world chemical industry is undergoing more radical changes than at
any given time in the last 40-50 years, and the pace of these changes continues
to grow.

In 2017, the world chemicals production grew to 3.5% compared with the
previous year, in particular: in EU-28 to 3.8% (vs. 0.4%), in the US — 2.9% (vs.
1.0%), in Japan — 7.2% (vs. 1.7%), in Asia — 3.8% (vs. 5.8%). As a result, EU-28
remained the world leader in the chemical industry, primarily due to the chemicals
export, which grew to 6.2% in 2017 compared to the previous year, with a posi-
tive trade balance of EUR 138.35 bill. (vs. 128.41 in addition to EU-28, in 2017,
the USA and China) were among the top three exporters on the world market for
chemical products in 2017.
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The share of Ukraine in chemicals export to the top 10 participants in the world
chemical market was the highest in 2011, however, since 2012 there is an annual
decrease in the values of this indicator (Table 2.1).

Table 2.1. Share of Ukraine in the export of chemical products of the top 10 participants
in the world chemical market, %

Country 2010 2011 2012 2013 2014 | 2015 2016 2017
EU-28 1.08 1.47 1.36 1.15 0.84 0.63 0.45 0.40
USA 1.70 242 2.28 1.93 1.45 1.04 0.80 0.74
China 3.68 4.40 4.16 3.36 2.27 1.64 1.27 0.76
Japan 4.22 6.12 6.16 5.41 431 3.47 2.48 2.15
South Korea 6.53 8.22 7.67 6.07 4.50 3.63 2.63 2.18
Canada 9.71 | 12.79 | 12.78 | 10.68 8.08 5.84 4.58 4.40
Singapore 8.07 9.75 8.71 8.03 5.77 4.55 3.39 3.31
India 1229 | 14.62 | 11.24 9.06 7.62 5.72 4.13 3.73
Mexico 2744 | 3599 | 31.18 | 2628 | 19.86 | 15.13 | 11.80 | 12.01

Source: elaborated by the authors based on SSSU, 2019; Trends in the chemical industry, 2017.

The share of Ukraine in compare to EU-28 chemicals export in 2017 was only
0.4% (compared to 1.47% in 2011). Ukrainian chemicals export in compare to
the leading EU chemical producers is also minor, in particular: 1.7% of German
chemicals export in 2016-2017 and less than 5% in France, Belgium and Ireland
(Table 2.2). in addition, during this period, Ukraine exported substantially less
chemical products than such post-socialist countries as Poland, Slovenia, Hungary
and the Czech Republic.

EU chemical industry leader is Germany, which produces 1/4 of world chemi-
cal products, and also takes 2-nd place — in terms of its exports. The share of Ger-
many in EU-28 chemicals export was 27% in 2017. The next countries were also
included to the Top 10 EU-28 by the share of chemicals export: France — 11.2%,
Belgium — 10.5%, Ireland — 10.3%, United Kingdom — 8.6%, the Netherlands —
7.2%, Italy — 6.9%, Spain — 4.6%, Denmark — 3.1%, Sweden — 2.5.

The largest volumes of chemical production (in value terms) in the EU-28
were achieved in 2015, which in turn caused an increase in exports with virtually
the same level of chemicals import. in 2017, there was a slight increase in chemi-
cals production (to 1.5%, as compared to the previous year), as well as by a sub-
stantial increase (to 6.2%) in export.

In 2013, the trends of chemical industry in Ukraine and in EU-28 were the
same: the decline in chemicals production in 2007-2009, growth in 2010 and the
decline in 2012 (Fig. 2.1).
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Table 2.2. Ukrainian chemicals export in compare to the EU countries, %

Country 2010 | 2011 2012 | 2013 2014 | 2015 2016 | 2017
Austria 454 61.0 59.2 48.9 359 29.5 20.2 21.7
Belgium 8.2 12.3 10.7 9.4 7.3 5.6 4.1 4.2
Bulgaria 334.1 | 4275 | 412.0| 347.0| 2464 | 201.6| 1723 | 157.6
United Kingdom 8.9 13.5 12.9 11.9 9.1 53 4.7 52
Greece 333.1 | 5322 | 528.6| 405.1 | 306.4 | 250.0| 187.5| 178.1
Denmark 44.1 60.5 494 38.1 28.4 20.1 13.7 14.3
Estonia 1157.8 | 1107.3 | 9358 | 875.8 | 753.8| 755.6| 526.4| 484.6
Ireland 10.6 14.1 15.8 13.0 9.2 59 4.1 43
Spain 24.0 33.0 30.7 23.5 17.1 133 9.9 9.7
Italy 16.3 22.1 21.3 16.9 134 10.5 7.2 6.4
Cyprus 1981.1 | 3103.6 | 2509.8 | 2053.7 | 1590.9 | 1165.1 | 850.4 | 834.5
Latvia 919.4 | 1187.5| 1062.7 | 874.8 | 6233 | 5454| 347.4| 313.1
Lithuania 370.8 | 4354 | 3902 | 321.7| 238.0| 182.8| 120.1 | 109.4
Lithuania 813.4 | 1088.6 | 1243.0 | 1078.8 | 865.8 | 683.2 | 497.1| 4645
Luxembourg 3907.5 | 5479.4 | 6758.8 | 5053.3 | 2972.0 | 1332.7 | 882.5| 8294
Malta 2677.4 | 4015.4 | 3846.0 | 2689.3 | 2041.4 | 1468.4 | 194.9| 1617.0
Netherlands 16.7 19.3 17.8 15.2 11.6 8.8 6.8 6.2
Germany 4.3 5.9 5.4 43 32 24 1.7 1.7
Poland 80.1 | 108.5 94.3 74.1 59.5 49.7 34.0 30.7
Portugal 3445 3699 | 366.1| 299.6| 206.6| 169.0| 1248 | 127.1
Romania 286.6 | 296.5| 292.6| 2803 | 223.1| 217.2| 166.1| 1554
Slovenia 1954 | 2503 | 2285| 169.9| 126.6| 110.8 84.4 82.9
Hungary 1254 173.0| 149.5| 1118 97.2 80.4 60.4 51.3
Finland 126.6 | 1646 | 164.7| 1432| 116.6 75.4 59.7 57.9
France 8.6 11.9 11.3 9.3 7.2 55 4.1 4.0
Croatia 4471 | 5747 5703 | 4953 | 404.1| 320.7| 181.9| 161.1
Czech Republic 174.6 | 2353 | 219.7| 186.2| 1450 122.0 93.5 91.9
Sweden 42.6 58.9 55.1 43.9 34.8 24.9 18.8 18.1

Source: elaborated by the authors based on SSSU, 2019; Annual detailed enterprise statistics for industry Euro-
stat, 2018.
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Fig. 2.1. Growth (decrease) of chemicals and pharmaceuticals manufacture in Ukraine
and EU-28, % to the previous year

Source: elaborated by the authors based on SSSU, 2019; Annual detailed enterprise statistics for industry
Eurostat, 2018.

During 2013-2015, the chemical industry development trends had been
changed. So, when there was a slight increase in the chemicals production (from
0.2% in 2013 to 1.5% in 2015) in EU-28, in Ukraine there was a significant de-
crease (from —19.3% in 2013 to —15.2% in 2015). Instead, in 2017, the chemicals
production in Ukraine grew to 18.4%, while the production of the basic pharma-
ceuticals increased to 6.9%, whereas in EU-28 the growth of these indicators was
only 1.8% and 2.1% respectively. This has been evidence of a higher (compared
with the EU chemical industry) domestic chemical industry vulnerability to the
external and the internal environment changes.

Against the backdrop of accelerating growth in the chemicals production in EU-
28 in 2017, the slowdown in growth rate of high-tech basic pharmaceuticals and
pharmaceuticals manufacturing began in 2015 and dropped to 2.1% (vs. 8.1%
in 2014). However, despite the negative trends in production, pharmaceutical prod-
ucts are dominant in foreign trade compared to the other chemical products. Thus,
in 2017, this commodity sub-group accounted for 47% of exports and 39% of EU-
28 chemical imports, while demonstrating the highest average annual growth rates
of exports and imports for 2007-2017 — 8.8% and 8.7% respectively (Table 2.3).
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Table 2.3. Commodity structure of foreign trade in chemical products in Ukraine and EU-28, %

EU Ukraine
2014 | 2015 | 2016 | 2017 | 2014 | 2015 | 2016 | 2017

Structure of export of chemical products

Commodity subgroup

Organic chemicals 15.59 | 15.63 | 15.09 | 13.31 | 5.05| 3.12| 4.40| 8.50

Inorganic chemicals 3.17| 3.01| 2.78| 2.87|38.58 |45.40 | 40.50 | 47.00

Pharmaceutical products 42.43 | 4526 | 45.92 | 4695 | 837 | 7.29 | 11.82 | 11.57

Essential oils, resinoids and 976 | 934 | 9.66| 971 | 573 | 5.00| 599 | 6.58
perfume materials

Fertilizers 097 | 1.01| 0.85| 0.8622.74 |25.06 |21.06 | 7.78

Structure of import of chemical products

Organic chemical compounds 2424|2431 (22.82(23.12 {1046 | 11.36 | 9.69 | 9.32

Inorganic Chemistry Products 7781 7.08 | 596 | 594 | 451 | 567 | 544 | 579

Pharmaceutical products 38.06| 38.98 | 40.74 | 39.40 | 36.47 | 27.29 | 28.60 | 27.00

Essential oils, resinoids and 453 478 | S5.11| 5.11 (1046 | 981 | 9.29| 9.16
perfume materials

Fertilizers 2.53| 2.52| 2.15| 220 8.74|14.14 | 14.64 | 17.21

Source: elaborated by the authors based on SSSU, 2019; Annual detailed enterprise statistics for industry Euro-
stat, 2018.

The largest pharmaceutical manufacturers in Europe are Switzerland (25.9%
of the total EU-28 pharmaceutical production in 2016), Germany (16.8%), France
(13.4%), Italy (9.5%), Belgium (8.6%), Denmark (5.1%), Spain (4.7%). The high-
est rate of growth was in Greece (17.9%), Romania (15.2%), Norway (13.7%),
Denmark (12.1%), the Czech Republic (10.6%), Switzerland (10.5%), while
in Germany, France, Italy, Spain and Belgium, the value of this indicator was
significantly lower (5.5%, 5.3%, 6.3%, 2.8%, and 3.4% respectively). High rates
of foreign trade are also typical for organic chemicals, which occupied 13.3%
of exports and 23.1% of EU chemicals import in 2017.

The volume of chemical products domestic exports in EU-28 exceeds the
volume of external exports, which means a greater orientation of producers to
the domestic market of EU than to foreign markets. The largest gap between the
volumes of domestic and foreign exports is observed in such commodity sub-
groups as fertilizers (in 2017 the volume of domestic exports exceeded the volume
of external exports to 2.3 in times) and plastics in primary forms (to 2.8 in times)
(Fig. 2.2). At the same time, the volume of domestic exports of the largest com-
modity subgroup, — organic chemistry — was only 9% higher than the volume
of external exports, indicating the manufactures orientation to the same extent
both on the domestic EU market and on the external market.
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Fig. 2.2. Foreign chemical products trade in EU-28 in 2017, EUR bill

Source: elaborated by the authors based on Annual detailed enterprise statistics for industry Eurostat, 2018.

The structure of chemical products foreign trade in Ukraine differs from the
similar EU-28 structure. So, when in the EU the priority is export of pharmaceu-
ticals (46.95% in 2017) and organic chemical compounds (13.31%), in Ukraine
the main part of exports is taken by products of inorganic chemistry (47.0%). Fer-
tilizers, which are the second largest pharmaceutical importer in Ukraine (17.2%
in 2017), in the similar structure of EU-28 imports, occupy the smallest share
(2.2%) among all product subgroups. At the same time, the commodity struc-
ture of chemical products export in Ukraine is being transformed in the direc-
tion of approaching to structure of EU-28: it increases the pharmaceuticals and
organic chemicals export share. The common feature of chemical products import
structure in Ukraine and EU-28 is the dominance of pharmaceuticals share, which
value in 2017 accounted for 27.0% and 39.4%, respectively.

For the indicators of the chemical products foreign trade dynamics EU-28 is
characterized by higher stability, compared with Ukraine. Thus, if EU-28 is un-
dergoing an annual increase in the volume of chemicals export, the tendency for
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Fig. 2.3. Dynamics of chemical products export and import in Ukraine and EU-28

Source: elaborated by the authors based on SSSU, 2019; Annual detailed enterprise statistics for industry
Eurostat, 2018.

export growth was observed in Ukraine until 2012 and recovered only in 2016-
2017 years (Fig. 2.3). As a result, the volume of chemical products Ukrainian ex-
ports of in 2017 amounted to only 40.2% of its volume in 2012, while the EU-28
exports increased to 20.9% over this period.

According to the results of author’s calculations carried out on the basis
of the data of the State Statistics Service of Ukraine (author’s calculations by SSSU,
2019 and Eurostat 2019), the chemicals import trends in EU countries (which are
characterized by stable insignificant growth), correlate with the trends of export per-
formance. While in Ukraine, after a tangible decrease in chemical products import
(to 32% during 2014-2015), since 2016, its intensive growth is taking place.

Low values of performance indicators are typical for Ukrainian chemical in-
dustry (in particular, in the production of chemicals) (Table 2.4).

According to the number of chemical enterprises, Ukraine is second only to the
UK, Spain, Italy, Germany, France and Poland, which are the leaders of the chem-
ical industry development in EU. Instead, the volume of chemical products sales
(VCPS) per chemical enterprise in Ukraine (0.97 bill. EUR in 2016) is signifi-
cantly lower than in EU countries. Thus, in particular, this indicator in Belgium
was higher than in Ukraine, almost in 62 times, and in Poland — 6.3 in times.
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Table 2.4. Indicators of the functioning of the chemical industry (production of chemicals
and chemical products) in Ukraine and EU countries in 2016

Number VCPS.per VCPS per Share of chemical of erSn};t)i/ees
VCPS, chemical products .
Country Of, million enterprise, employee, in volume in the pr.oduct
chemical thousand . . chemical

enterprises euros thousand curos of industrial and chemical

euros products sold, % products, %
Ukraine 2046 1987.7 971.5 28.4 2.6 2.9
Austria 360 13377.2 37158.9 742.7 7.4 2.9
Belgium 562 33732.6 60022.4 784.3 13.7 8.7
Bulgaria 606 1455.4 2401.7 102.0 49 2.6
UK 2826 36386.9 12875.8 411.7 5.2 3.4
Greece 979 2150.6 2196.7 207.3 4.6 33
Denmark 263 5362.0 20387.8 459.7 4.8 3.8
Estonia 110 452.4 4112.7 191.7 3.8 22
Spain 3409 37132.2 10892.4 422.9 8.0 4.7
Italy 4312 49570.7 11496.0 459.1 5.6 2.9
Cyprus 57 86.4 1515.8 138.5 2.8 2.1
Latvia 231 218.3 945.0 76.7 2.8 2.4
Lithuania 144 1774.8 12325.0 334.8 9.8 2.5
Luxembourg 16 332.4 20775.0 296.8 2.5 33
Malta 40 32.8 820.0 114.8 1.3 1.3
Netherlands 893 43760.7 49004.1 989.5 13.6 6.4
Germany 3121 160450.4 51409.9 472.1 7.7 4.6
Norway 222 5585.2 25158.6 541.1 6.7 4.6
Poland 2444 14960.5 6121.3 184.6 5.2 3.1
Portugal 791 4319.4 5460.7 345.4 5.3 1.8
Romania 851 2283.7 2683.5 101.6 3.0 1.9
Slovakia 446 1657.1 3715.5 186.5 2.3 1.9
Slovenia 206 1270.5 6167.5 198.0 4.8 33
Hungary 663 5638.5 8504.5 373.1 5.5 2.0
Finland 288 7686.3 26688.5 601.9 6.3 3.8
France 3042 66628.6 21902.9 457.8 7.3 5.0
Croatia 358 730.1 2039.4 124.4 3.6 22
Czech Republic 1815 6142.6 3384.4 202.4 3.8 23
Sweden 821 9438.9 11496.8 448.8 4.8 35

Source: elaborated by the authors based on SSSU, 2019; Annual detailed enterprise statistics for industry Euro-
stat, 2018.
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The VCPS per worker in Ukraine is 2.7 in times lower than in Latvia (the low-
est value of this indicator among EU countries) and almost 35 in times — than
in the Netherlands. By the share of chemical products in the volume of industrial
products sold in 2016, Ukraine predominated only Luxembourg, Malta and Slova-
kia, and by the indicator of the share of workers engaged in the chemicals produc-
tion — Bulgaria, Estonia, Malta and Slovakia.

Ukrainian chemical industry remains raw-oriented, determines the territorial
concentration of basic chemical production, and, at the same time, determines
the need for structural transformation of this sector in the direction of high-tech
industries increasing. However, such a transformation should foresee the need to
preserve existing competitive advantages (raw material deposits and production
capacities) that can be used to develop the chemical industry in the long term.
Therefore, the priority for development in Ukraine should be those chemicals
which are considered as raw materials and semi-finished products not only for
the chemical but also for other sectors (light, food, etc.) industry, as well as other
types of economic activity.

Summing up the results of the conducted research, low efficiency of Ukrain-
ian chemical industry functioning, in particular, compared with EU countries can
be noted. Thus, the volumes of domestic chemical products production and export
are 10 in times smaller than in EU-leading chemical manufacturing countries,
and the turnover per one chemical company in Ukraine is significantly lower than
in European countries. in addition, the dynamics of chemical production in EU
are characterized by much more stable tendencies, while the chemical industry
of Ukraine, being export-oriented and, at the same time, import-dependent, di-
rectly depends on the state of the chemical products world market. On the other
hand, the fact of active chemical production growth in Ukraine in 2016-2018,
which in several times exceeded the figures in EU countries, gives grounds for the
statement about the domestic chemical industry prospects.

In the context of the global chemical industry new architecture formation,
a key guideline for the chemical companies development is the innovation, which
confirms the need to intensify innovation activities in Ukraine. The main moti-
vation to innovate is the demands of the market, that is, consumers of chemical
products (sectors of the economy and the population) and pressure against com-
petitors. The realization of such a task, for its part, requires:

— the high-tech chemical production development stimulation through se-
lective subsidization (increase of target state subsidies) on the example of EU
member states, preferential crediting and taxation, with increasing the knowledge
of the products, giving preferences (additional points) in conducting tenders for
the receipt of a state order, provided the values of the coefficient localization of in-
ternal potential at a certain level, involvement in the implementation of state target
programs, etc.;
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— the creation of effective technological chemical industry development fore-
casting system (primarily with the participation of the institutes of the National
Academy of Sciences of Ukraine) on the basis of constant monitoring of the tech-
nical re-equipment level.

In order to increase the competitiveness of the chemical industry in Ukraine,
institutional reforms are called for, in particular, to promote:

— the formation of vertically and horizontally integrated institutional struc-
tures for the production of chemical products with a full technological cycle (from
raw materials to final products);

—the creation of clusters, industrial (chemical) parks and the other associations
of industrial, scientific and commercial enterprises of various types of economic
activity for the implementation of priority investment and innovation projects;

— the stimulating the chemical enterprises participation in the formation of sta-
ble cooperative ties, ensuring inter-sectoral and interregional cooperation.

2.1.2. Cross-sectoral links of the chemical productions

The chemical industry belongs to the main segments of the world industry. This is
a poly element system of production, which includes the synthesis of substances
with certain properties on the basis of mineral, organic and other raw materi-
als by its chemical processing. Producing products of intermediate consumption
(raw materials and semi-finished products) for all sectors of the economy, modern
chemical industry largely determines the level of their competitiveness, as well as
the dynamics of development, the nature and direction of innovation processes.
On the other hand, the wide assortment of household chemical products confirms
its weight on the consumer market. The level of “chemistry” is a universally ac-
cepted criterion for the socio-economic development of any country. Thus, in in-
dustrialized countries, the share of chemical products in industrial production
ranges from 5-8% to 13-16%, while in Ukraine — less than 3%.

The structure of chemical and chemical production in Ukraine over the past
5 years has not changed its raw material orientation, since it continues to dominate
(with a share less than 60%) and, at the same time, import-dependent (the share
of imports in the intermediate consumption of chemicals and chemical products is
near 65%) the main chemical products, fertilizers and nitrogen compounds, plas-
tics and synthetic rubbers in primary forms. Insignificant changes in this structure
were the result of increased production of paint and varnish and other chemical
products, primarily for consumer purposes. The latter is evidence of a non-sys-
tematic structural reform of the domestic chemical industry, which was carried
out at the level of individual enterprises in response to the growth of local (sec-
toral) demand for certain types of chemical products. Thus, Ukrainian chemical
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production is export-oriented (the share of exports in the volume of sold chemical
products in 2017 was less than 95%), and therefore, the dynamics and the results
of their functioning are directly dependent on the situation on the world market
of chemical products.

In 2016, the Ukrainian economy used chemical products worth 162,141 bill.
UAH, which is 10.6% more than in 2015 and 108.3% more than in the year 2013.
Chemical products, which in varying degrees are used by all types of econom-
ic activity, in 2016 amounted to 5.5% of the total volume of intermediate con-
sumption of the Ukrainian economy. The largest consumers of chemical products
were agriculture and the chemical industry (production of chemicals and chemi-
cal products). Thus, agriculture, forestry and fisheries accounted for almost 40%
(or 64.780 bill. UAH) of intermediate consumption chemicals, compared to 30%
(23.312 bill. UAH) in 2013 (Table 2.5).

Table 2.5. Share of the largest consumers of chemical products in Ukraine (in the segment
of intermediate consumption), %

Deviation (+/-)

NACE activities 2013 | 2014 | 2015 | 2016 | 2014- | 2015- | 2016- | 2016-
-2013 | -2014 | -2015 | -2013
Agriculture, forestry and fishing 30.00 | 28.74 | 36.78 | 3995 | -1.26 | 8.04 | 3.17 | 9.95

Manufacture of chemicals and chemi- | 16.80 | 15.65 | 13.96 | 12.59 | —1.15 | —=1.69 | —-1.37 | —4.21
cal products

Manufacture of rubber and plastic 8.70 7.57 7.86 850 | -1.13 | 0.29 | 0.64 | —0.20
products and other non-metallic
mineral products

Manufacture of wood, paper, printing 8.10 7.48 6.65 692 | -0.62 | -0.83 | 027 | —1.18
and reproduction

Manufacture of food products; bever- 6.00 6.76 6.24 | 6.03 0.76 | —-0.52 | -0.21 | 0.03
ages and tobacco products

Source: elaborated by the authors based on SSSU, 2019.

During 2013-2016, the use of these types of economic activity of the chemi-
cal intermediate consumption increased to 177.9%. The main commodities
of the chemical industry used in agriculture in Ukraine are mineral fertilizers,
insecticides and fuel and lubricants. For comparison, in Poland (a country close
to Ukraine in terms of economic parameters), agriculture accounts for about 10%
of intermediate consumption of chemical products (Table 2.6). Significantly high-
er level of use in domestic agriculture of chemical products is due to the increased
“agrarization” of the national economy.

The 2-nd largest consumer of chemical products in Ukraine is the production
of chemicals and chemical products (chemical industry) with a share of 12.59%
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Table 2.6. Share of the largest consumers of chemical products in Poland and Germany
(in the segment of intermediate consumption) in 2016, %

NACE activities Poland Germany
Agriculture, forestry and fishing 10.85 2.50
Manufacture of chemicals and chemical products 24.19 58.46
Manufacture of rubber and plastic products and other non-metallic 18.25 14.88
mineral products
Manufacture of wood, paper, printing and reproduction 5.36 2.52
Manufacture of food products; beverages and tobacco products 2.48 0.86

Source: elaborated by the authors based on CSOP, 2018; Eurostat, 2019.

in 2016 vs. 16.80% in 2013. The decline in the level of use by the chemical indus-
try of its own products of intermediate consumption correlated with the decrease
of the index of chemical products, the value of which for 2013-2015 ranged from
80.7% to 84.8%. For example, in Poland the share of production of chemicals
and chemical products in the structure of intermediate consumption of chemical
industry products is twice as high 25% than in Ukraine, and in Germany — even
higher 60%.

The share of production of chemicals and chemical products in the structure
of intermediate consumption of products of the chemical industry reflects not
only the level of development of the latter, but also the optimality of the structure,
efficiency of functioning and the level of technological efficiency of the indus-
trial sector of the economy as a whole. According to the results of the analysis,
in Ukraine the value of this indicator is significantly lower than in the industrial-
ized countries of EU. And hence, the level of productivity of the domestic in-
dustry is lower: in 2016, the share of high and medium-high-tech manufacturing
in the production of processing industry in Ukraine was 16.67%, while in Poland
—32.17%, and in Germany — 57.33%. Thus, the development of the chemical in-
dustry of Ukraine should be seen not as an intra-industry but as a national eco-
nomic vector and priority.

The 3-rd largest consumer of chemical products in Ukraine is the production
of rubber and plastic products, technologically close to the chemical industry. The
share of this production in the structure of intermediate consumption of chemical
products during the analyzed period was characterized by a changing trend: a de-
crease in 2013-2014, but growth in 2016 to 8.50% (vs. 8.70% in 2013). A similar
trend was observed in the dynamics of products of the named production, whose
index dropped from 97.4% to 92.8% over 2013-2015, and in 2016 it increased to
108.5%. Polish rubber and plastic products use about 20% of the volume of inter-
mediate consumption chemicals in this country.
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In addition to the three types of economic activity, the main consumers
of chemical products in Ukraine include wood, paper, printing and duplication, the
share of which in the structure of intermediate consumption of chemical products
in 2014 and 2015 tended to decrease, which was caused primarily by a decrease
in indices of this production up to 96.0% and 88.9% respectively, as well as a de-
crease in its technological capacity. Thus, during this period raw material exports
of woodworking industry increased. in 2016, the share of wood, paper, printing and
replicating in the intermediate consumption of chemical industry products (based
on paint and varnish products) slightly increased to 6.95% (vs. 8.10% in 2013).

The production of food, beverages and tobacco products in its activity uses
the broadest range of products of the chemical industry, in particular: edible salt
and soda, spices, various food additives (dyes, preservatives, antioxidants, stabi-
lizers, emulsifiers, flavor enhancers, glazing agents) and many other chemicals
and food ingredients. The weight of chemical products in ensuring the function-
ing of food production confirms the relatively constant importance of the latter
share in the structure of intermediate consumption of products of the chemical
industry in Ukraine, which remained at the level of 6.0% for 2013-2016. For
comparison, in Poland, the value of this indicator in 2014 was 2.48% (vs. 3.52%
in 2005), and in Germany — only 0.86%. These differences are due to the varying
weight of the food industry in the economies of these countries. Thus, the share
of the food industry in the output of the processing industry of Ukraine in 2016
amounted to 33.88%, while Poland — 19.90%, and Germany — 9.88%.

In addition to the low level of technological efficiency of the industrial sector,
one of the most acute problems in Ukraine is the high level of import depend-
ence, in particular, in the segment of intermediate consumption of chemical prod-
ucts. Thus, in 2016, the share of imports consumed by all sectors of the national
economy of manufactured goods of chemical substances and chemical products
amounted to 83.31% (vs. 77.36% in 2015) (author’s calculations by SSSU, 2019).
Among the main consumers of chemical products, the largest amount of imported
goods (less than 95% in 2016) used in its activity: agriculture, chemical and food
industry (Table 2.7).

During 2013-2016, the share of imports in the intermediate consumption
of chemical products increased significantly in the production of food products,
beverages and tobacco products (to 27.78 pp.) and agriculture (12.93 pp.) with
the increase in production volumes in sectors of the economy. Instead, in the pro-
duction of wood, paper, printing and replicating, as well as in the manufacture
of rubber and plastic products, the share of imported chemical products during
this period decreased, respectively, to 33.38 pp. and 18.46 pp. in the structure
of intermediate consumption of the domestic chemical industry (the production
of chemicals and chemical products), imports of chemical products with a share >
95% were dominant in the average for the analyzed period.
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Table 2.7. Share of imports in the intermediate consumption of chemical products in Ukraine

(by main consumers), %

Deviation (+/-)

ages and tobacco products

NACE activities 2013 | 2014 | 2015 | 2016 | 2014- | 2015- | 2016- | 2016-
-2013 | -2014 | -2015 | -2013
Agriculture, forestry and fishing 86.70 | 98.67 | 96.34 | 99.63 | 11.97 | —2.33 329 | 1293
Manufacture of chemicals and chemi- | 97.28 | 92.16 | 97.02 | 96.16 | -5.12 | 4.86 | -0.86 | —1.12
cal products
Manufacture of rubber and plastic 93.68 | 77.67 | 64.89 | 75.22 |-16.01 |-12.78 | 10.33 |-18.46
products and other non-metallic
mineral products
Manufacture of wood, paper, printing | 80.72 | 50.84 | 47.7 | 47.34 |-29.88 | -3.14 | —0.36 |-33.38
and reproduction
Manufacture of food products; bever- | 68.06 | 97.49 | 55.82 | 95.84 | 29.43 |-41.67 | 40.02 | 27.78

Source: elaborated by the authors based on SSSU, 2019.

The main exporters of chemical products to Ukraine are European countries
(with a share less than 50%) (Table 2.8). During 2013-2017, the geographical
structure of the import of chemical products was relatively stable, however, there
was a slight decrease (to 2.3 pp.) of the shares of European countries, and, on the
contrary, the growth of the Asian countries (1.7 pp.) and the CIS (0.6 pp.).

Table 2.8. Geographical structure of import of chemical products in Ukraine, %

The region Deviation (+/-)
of the world 2013 | 2014 | 2015 | 2016 | 2017 | 2014- | 2015- | 2016- | 2017- | 2017-
-2013 | -2014 | -2015 | -2016 | -2013
Europe 548 | 53.6 | 514 | 526 | 525 | -12 | 22 1.2 | 0.1 | 23
Asia 183 | 202 | 20.1 | 21.2 | 20.0 1.9 | -0.1 .1 -12 1.7
Africa 0.3 0.4 0.4 0.3 0.3 0.2 0.0 | 0.1 0.0 0.0
America 4.1 4.4 4.1 43 4.1 02 | -03 02 | -02 0.0
CIS 224 | 213 | 240 | 21.6 | 23.0 | -1.1 27 | 24 1.4 0.6

Source: elaborated by the authors based on NBU, 2018.

At the same time, two opposite trends were observed in the geographic struc-
ture of Ukrainian imports of basic chemicals (codes 28, 29, 31):
1) the full or partial reorientation of imports from the Russian Federation to

the countries of Europe, China, etc.;

2) the growth of the Russian Federation share in the structure of imports
of certain commodity items of basic chemistry.
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Thus, in 2013, Russian Federation was the key exporter of nitric acid and sul-
phoisic acid (HS Code: 2808), while in 2017 Poland and the Czech Republic (Ta-
ble 2.9). A similar reorientation of import flows occurred in the context of other
commodity positions, namely: 2850; 2904; 2942; 2849 (HS Code).

Table 2.9. Geographic structure of Ukrainian imports by individual commodity positions
of basic chemistry in 2013 and 2017

2013 2017
HS : s Thousand Thousand
Commodity position Count Count
Code v Y dollars % & dollars %
USA USA
2808 | Nitric acid; sulphonitric | Russian 5458 98.77 | Poland 2309 77.90
acids Federation
Spain 43 0.78 | Czech Republic | 583 19.67
Germany 17 0.31 | Germany 57 1.92
Other countries 8 0.14 | Other countries 15 0.51
Total 5526 100.00 | Total 2964 100.00
2850 | Hydrides. nitrides. Russian 154 54.8 | China 232.0 81.69
azides. silicides and Federation
borides. whether ornot | ¢y, 54 | 19.22|India 390 | 13.73
chemically defined.
other than compounds | Japan 41 14.59 | Japan 10.0 3.52
which are also carbides | Other countries 32 11.39 | Other countries 3.0 1.06
of heading no. 2849
Total 281 100.00 | Total 284 100.00
2904 | Sulphonated. nitrated or | Russian 1329 53.05 | Czech Republic | 105.00 27.34
nitrosated derivatives Federation
of hydrocarbons; wheth- | o 421 | 16.81|China 102.00 | 26.56
er or not halogenated
Czech Republic 292 11.66 | USA 53.00 13.80
Other countries 463 18.48 | Other countries 124.00 32.29
Total 2505 100.00 | Total 384.00 | 100.00
2942 | Organic compounds; Russian 516 72.98 | India 25 46.30
n.e.c. in chapter 29 Federation
France 100 14.14 | China 9 16.67
USA 36 5.09 | Italy 8 14.81
Other countries 55 7.78 | Other countries 12 2222
Total 707 100.00 | Total 54.00 | 100.00
2849 | Carbides. whether or not | Kazakhstan 2316 27.23 | Slovakia 3190 82.39
chemically defined Slovakia 2177 | 25.59 | China 254 6.56
Russian 2034 23.91 | South 132 3.41
Federation Africa
Other countries 1979 23.27 | Other countries 296 7.64
Total 8506 100.00 | Total 3872 100.00
Source: elaborated by the authors based on NBU, 2018.
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In addition to deepening import dependence in the segment of intermediate
consumption of basic chemicals products, the problem of the cost of chemical pro-
duction is acute in Ukraine. Indicator of expenditure is the indicator of the share
of intermediate consumption (goods and services) in the issue. in Ukraine, there
has been a tendency towards a gradual (but very slow) decrease in the values of this
indicator. Thus, in 2016, the share of expenditures in the production of domestic
chemical and chemical products was 88.78% (compared to 89.55% in 2013) and
was 17.47 pp. higher than in Poland and to 25.77 pp. — rather than in Germany
(Fig. 2.4).

m Ukraine ®Poland © Germany

100 1 o

89 89 89

2013 2014 2015 2016
Fig. 2.4. Share of expenses (intermediate consumption) in the production of chemicals and
chemical products, %
Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019.

The level of consumption of Ukrainian chemical industry is the highest among
EU countries, in which in 2016 its value ranged from 47.2% in Greece to 76.0%
in Italy (author’s calculations by SSSU, 2019; Eurostat 2019). At the same time,
in Ukraine, the tendency towards an increase in the share of domestic products and
services in the structure of expenses for the production of chemicals and chemical
products is positive. Thus, the value of this indicator in 2017 reached 46.76% vs.
36.33% in 2013 (Table 2.10).

In the production activities of the domestic chemical industry used products
of all types of economic activity. in 2016, 76.38% of products were produced
in four of them (chemical and chemical production; crude oil and natural gas pro-
duction; electricity, gas, steam and air conditioning, wholesale and retail trade, re-
pair of motor vehicles and motorcycles) services used in the production of chemi-
cals and chemical products.

The production of chemicals and chemical products during 2013-2016 has in-
creased its weight in the structure of expenses of the chemical industry of Ukraine
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Table 2.10. Indicators of cost of the chemical industry of Ukraine, %

Deviation (+/-)
Indicator 2013 | 2014 | 2015 | 2016 | 2014- | 2015- | 2016- | 2016-
-2013 | -2014 | -2015 | -2013
Share input in the output 89.55| 89.05| 89.08| 88.78| —0.49| 0.03| -0.30| —0.77
of them:
— domestic products and services 36.33| 41.31| 39.82| 46.76 497 —-1.48 6.94| 10.43
- imported products and services 5322| 47.75| 49.26| 42.03| 547 1.52| -7.24|-11.19

Source: elaborated by the authors based on SSSU, 2019.

to 3.89 pp. (Table 2.11). Such a tendency is a sign of an increase in the level
of technology of domestic chemical production. This indicator can also be consid-
ered a general indicator of the functioning of the chemical industry. For example,
in Poland in 2014, its value was 52.52%, and in Germany — 58.46% (Table 2.12).

Table 2.11. Types of economic activity, the products of which occupy the largest share
in the structure of expenses (intermediate consumption) of the chemical industry of Ukraine, %

Deviation (+/-)
NACE activities 2013 | 2014 | 2015 | 2016 | 2014- | 2015- | 2016- | 2016-
-2013 | -2014 | -2015 | -2013
Manufacture of chemicals and chemi- | 29.69 | 31.73| 31.27| 33.58 2.04| -046( 231 3.89
cal products
Mining of crude oil and natural gas 3890 27.79| 32.99| 2231|-11.12 520 -10.68 | -16.59
Electricity, gas, steam and air condi- 9.14( 9.60| 7.83| 10.78 047 -1.77| 294 1.64
tioning supply
Wholesale and retail trade; repair 0.22 8.38 7.76 9.71 8.17| -0.63 1.95 9.49
of motor vehicles and motorcycles

Source: elaborated by the authors based on SSSU, 2019.

Table 2.12. Types of economic activity, the products of which occupy the largest share
in the structure of expenses (intermediate consumption) of the chemical industry of Poland

and Germany in 2016, %

NACE activities

Manufacture of chemicals and chemical products

Electricity, gas, steam and air conditioning supply

Mining of metal ores, other minerals and quarries; provision of auxiliary
services in the extractive industry and the development of quarries

Extraction of crude oil and natural gas

Wholesale and retail trade; repair of motor vehicles and motorcycles

Poland | Germany

52.52 58.46
7.65 3.40
0.00 0.60
3.86 2.46
0.11 2.74

Source: elaborated by the authors based on CSOP, 2018; Eurostat, 2019.
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To ensure the activity of chemical production in Ukraine, the second most
important is the production of such kind of economic activity as the extraction
of crude oil and natural gas. This is due to the fact that oil, coal and natural gas
are the main elements of the raw material base of the domestic chemical industry.
Accordingly, the change in prices for this raw material is one of the decisive fac-
tors influencing the cost price of chemical products. During 2013-2016, the share
of crude oil and natural gas production in the structure of expenses of the chemi-
cal industry decreased to 16.59 pp. and in 2016 it was 22.31%. For comparison,
the share of crude oil and natural gas (along with metal ore mining, mining and
quarrying) products in the structure of the costs of the chemical industry in Poland
in 2014 was 7.65% and Germany — 4.0% (in particular, the share of crude oil and
natural gas production is only 0.60%). Thus, in the Polish and German chemical
industries, the use of metal ores and other minerals predominates, and in Ukrain-
ian — the use of oil, coal and natural gas. Instead, the share of production of me-
tal ores, other minerals and quarries in the structure of expenditures of domestic
chemical industry decreased to 2.66 pp. over 2013-2016 and in 2016 it was only
0.52% (author’s calculations by SSSU, 2019).

The electricity, gas, steam and air conditioning supply is the third type of eco-
nomic activity in terms of the share of its products in the structure of expenses
of the chemical industry. The value of this indicator in Ukraine in 2016 amounted
to 10.78% (vs. 9.14% in 2013), while in Poland in 2014 — 3.86%, and in Germany
— 2.94%. More and more energy consumption in Ukraine is due to the structure
of domestic chemical production, in which the products of inorganic chemistry
and mineral fertilizers prevail, whose production processes are more energy-
-intensive.

Share of products and services of wholesale and retail trade; repair of mo-
tor vehicles and motorcycles in the structure of expenses of the chemical indus-
try of Ukraine during 2013-2016 increased to 9.49 pp. This tendency is caused
by a significant rapid increase in the cost of fuel and lubricants and energy, and
hence of transport services in 2014, which, in turn, resulted from the devaluation
of the national currency and the negative impact of other macroeconomic factors.
For example, in the structure of the costs of the chemical industry in Poland, the
share of products and services of the type of economic activity in 2014 was only
0.11% and Germany — 2.74%. Therefore, in order to reduce the cost of chemical
industry in Ukraine, it is necessary to improve the activity of transport and logis-
tics sphere in general, and in particular, raw material supply systems for chemical
production and distribution of chemical products.

In Ukraine, there was a positive trend towards a decrease in the import depend-
ence of the chemical industry. Thus, the share of imports in the cost of production
of chemicals and chemical products in 2013-2016 decreased to 17.62 pp. and
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in 2016 amounted to 47.78% (author’s calculations by SSSU, 2019). The most
important is the significant decrease in the dependence of the domestic chemical
industry on imported products for the extraction of crude oil and natural gas — to
35.25 pp., as compared to 2013 (Table 2.13).

Table 2.13. Share of imports in the costs of the chemical industry of Ukraine (in the category
of key types of economic activity), %

Deviation (+/-)
NACE activities 2013 | 2014 | 2015 | 2016 | 2014- | 2015- | 2016- | 2016-
-2013 | -2014 | -2015 | -2013

Manufacture of chemicals and chemi- | 97.28 | 92.16 | 97.02 | 96.16 | —5.13 486 | —0.85| —1.12
cal products

Extraction of crude oil and natural gas | 81.27 | 71.29 | 66.79 | 46.02 | -9.97 | —4.50 |-20.78 | -35.25

Electricity, gas, steam and air condi- 0.00 0.00[ 0.00| 0.00| 0.00| 0.00 0.00[ 0.00
tioning supply

Wholesale and retail trade; repair 6.32 0.38 0.33 0.51 | =593 | —0.05 0.17 | -5.81
of motor vehicles and motorcycles

Source: elaborated by the authors based on SSSU, 2019.

The share of import services of this type of economic activity, such as whole-
sale and retail trade, repair of motor vehicles and motorcycles in the expenses
of the chemical industry since 2014, is negligible and import energy is not used
at all. At the same time, the level of dependence on imports of chemical products
in 2016 remained critically high — 96.16%.

Summarizing the results of the conducted assessments, one can state the
relatively low level of technological ability of the chemical industry of Ukraine,
whose production and export structure is dominated by the production of energy-
intensive raw materials for inorganic chemistry and mineral fertilizers. in addi-
tion, these production are completely import-dependent and, at the same time,
export-oriented — the share of exports in the volume of sales of basic chemicals
in 2017 amounted to 69.82%. Therefore, due to specialization in raw materials,
export-oriented and significant import dependence (in the intermediate consump-
tion segment), the domestic chemical industry in 2013-2016 only partially (with
a decreasing trend) provided demand for chemical products on the domestic mar-
ket of Ukraine (Fig. 2.5).

In the future, the observance of these guidelines for the development of chem-
ical production in Ukraine is irrational and economically dangerous, especially
during the period of the dynamic transformation of the world market of chemical
products. Thus, the problem of reforming the domestic chemical industry, espe-
cially in the direction of optimization of the structure of production and export ac-
cording to criteria of increasing economic efficiency and technological efficiency,
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Fig. 2.5. Level of satisfaction of the Ukrainian chemical industry with demand for chemical
products on the domestic market (by type of consumption), %
Source: elaborated by the authors based on SSSU, 2019.

is actualized. Hence, the prospects for the development of the chemical industry
in Ukraine should be considered through the prism:

— the activation of activity of basic production of inorganic and organic chem-
istry;

— the reducing the import dependence of the national economy on certain
types of chemical products;

— the changes in the structure of exports of chemical products in accordance
with the standards of the industrialized countries of EU.

The outline directions will be the subject of further authors’ research on the
chemical industry.

2.2. Woodworking industry

2.2.1.Trends in timber harvesting and foreign trade
of the timber products in Ukraine and EU countries

The woodworking industry is one of the promising links of the Ukrainian econ-
omy, which can ensure the growth of jobs, budget revenues and industrial prod-
ucts for related industries (furniture industry and construction). A sufficient sup-
ply of woodworking manufactures with raw materials while maintaining a sus-
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tainable environment and the rational use of wood is a necessary condition for
the functioning of this economic sector. These issues become especially relevant
in the conditions and period of strengthening economic integration processes and
the introduction of a moratorium on timber exports from Ukraine. All this high-
lights the studying importance of the raw material potential of Ukrainian wood-
working manufacturers, especially in comparison with EU countries, in order to
develop economic and legal instruments for the forestry and woodworking indus-
try development.

Ukraine ranks sixth place among EU countries in terms of forest area (9698
thousand hectares in 2017) and timber reserves (2102 bill. m?®), competing with
Poland, Italy and Romania. in 2017, 18 913.9 thousand m* of roundwood was
harvested in Ukraine, which is to 3.5% less than in 2016, but to 8.0% more than
in 2012. The dynamics of roundwood harvesting in terms of its main types (indus-
trial roundwood and fuelwood) is different. Thus, in 2017 the volume of indus-
trial roundwood harvest was 7296.6 thousand m?, while in 2016 it was to 12.2%
more (8311.3 thousand m?), although the harvest of fuel timber increased to 2.9 %
in 2017 vs. 7.8% in 2015 (Table 2.14).

Table 2.14. Dynamics of harvested wood volume in Ukraine

Volume, thousand m? Growth/decrease rate, %
2012 2013 2014 2015 2016 2017 | 2013 | 2014 | 2015 | 2016 | 2017
Roundwood 17 506.7 18 021.9( 18 333.2|19267.7|19 605.7 |18 913.9| 2.9 1.7 5.1 1.8 3.5

Industrial round- | 7850.8| 8102.1| 8158.8| 8302.6| 8311.3| 7296.6| 3.2 0.7 1.8 0.1[-12.2
wood

Fuelwood, incl. 96559| 9919.8|10174.4|10965.1| 112944 |11617.3| 2.7 2.6 7.8 30 29
charcoal

Wood type

Source: elaborated by the authors based on SSSU, 2019.

In terms of harvested round wood, Ukraine ranked the 7-th place among EU
countries in 2017, ahead of its closest neighbors in the ranking (Austria and Spain)
to 7.1% and Romania (to 23.4%), but behind the Czech Republic (2.4%), Poland
(58.3%) and France (63.1%) (Fig. 2.6).

Instead, in terms of the volume of harvested fuel wood, Ukraine ranked the
2-nd place in 2017 (vs. the 3-rd place in 2011) among EU countries, giving first
place only to France (Fig. 2.7). The latter is the undisputed leader in EU in terms
of harvested fuelwood. According to indicator, France outperforms the nearest
followers more than 2.5 in times. However, its importance tends to decrease,
while in Ukraine, on the contrary, it increases.

In terms of industrial roundwood production, Ukraine ranked the 14-th place
during 2012-2017, ahead of Estonia to 6.6% (in 2017), Lithuania to 56.5% and Slo-
venia — 2.1 in times ahead, but behind Slovakia (to 20.2%), Great Britain (21.1%),



2.2. Woodworking industry 79

80 7729
70 11 63
60 -
535 512
50 453
40 -
30 A
194 189 176 176
20 145 135 131 129 109 99 g4
o 67 62 57 53 45 35 32 32
o -
W \‘b"Qb @4’ &*@\@bn\\o JD.\Q@ & & @ﬂ‘&&g \?ﬁ @®b°& OQ& q\&& Q’Q& qp{b 3 {5& é\& ‘b&\é\b &% +
S I LW S RSO OO o
o < ¥R SRR R IO
3 > Y
® & ’
¢} &

Fig. 2.6. Volume of roundwood harvested in 2017 in Ukraine and EU countries, bill. m?
Source: elaborated by the authors based on SSSU, 2019; FAO Forestry, 2019.
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Fig. 2.7. Volume of fuelwood harvested in 2017 in Ukraine and EU countries, bill. m?
Source: elaborated by the authors based on SSSU, 2019; FAO Forestry, 2019.

and Romania (31.3%) (Fig. 2.8). It should be noted that Poland differs insignifi-
cantly from Ukraine in terms of forest area, timber reserves and roundwood produc-
tion, but it ranks the 4-th place among EU countries in terms of industrial oundwood
production, beating Ukraine 5.5 in times (40.1 vs. 7.3 bill. m* in 2017).

The fuel wood has invariably been the major part of roundwood harvested
in Ukraine: its share increased to 4.3 pp. during 2011-2016, and to 3.8 pp. in 2017
compared to 2016 (Fig. 2.9).
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Fig. 2.8. Volume of harvested industrial roundwood in 2017 in Ukraine and EU countries,
million m?
Source: elaborated by the authors based on SSSU, 2019; FAO Forestry, 2019.

© Industrial roundwood ™ Fuekwood,incl.(wood)charcoal

100 ~
90 -
80 1
70 -
60 -
50 -
40 -
30 -
20 A
10

2011 2012 2013 2014 2015 2016 2017

Fig. 2.9. Structure of roundwood harvested in Ukraine (by main types), %
Source: elaborated by the authors based on SSSU, 2019.

In contrast to Ukraine, the most round wood harvested in the vast majority
of EU countries is classified as industrial roundwood, with a much smaller share
of fuelwood. For example, the share of fuelwood in 2017 was 11.6% and 12.3%
in the neighboring countries with a similar forest landscape — Poland and the
Czech Republic respectively, Slovakia — only 6.3%, and in EU as a whole —23.2%
(author’s calculations by SSSU, 2019; FAO Forestry, 2019). Hence, the sharp
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deterioration in the round wood harvested structure in Ukraine can be interpreted
as a threat to environmental and, consequently, national security as well as the
prospects of woodworking industries.

The structure of industrial round wood harvested in Ukraine during the ana-
lyzed period was steadily dominated by lumber and billets, glued plywood and ve-
neer, the share of which in 2017 was 81.0% vs. 86.5% in 2014, and 78.9% in 2011
(Fig. 2.10). The decrease in the share of this type of round wood in the structure
of industrial round wood in Ukraine was a consequence of its harvesting reduction.

Pulpwood (round and split) m Other assortments of round timber
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Fig. 2.10. Structure of industrial round wood harvested in Ukraine, %
Source: elaborated by the authors based on SSSU, 2019.

Thus, the harvested volume of timber and billets, glued plywood and ve-
neer decreased to 16.2% during 2015-2017 (from 7053.7 thousand m? in 2014 to
5909.2 thousand m? in 2017), including to 14.9% in 2017. As a result, Ukraine
ranked the 11-th place in terms of the harvested volume of timber and billets,
glued plywood and veneer in 2016 (vs. the 10-th place in 2015) among EU coun-
tries, while Poland ranked the 4-th place, the Czech Republic — the 6-th place, and
Romania — the 8-th place.

The tendency of the structure deteoration of not only harvested industrial
roundwood, but also fuelwood is depening in Ukraine. Thus, the structure of fuel-
wood was dominated by firewood for heating during 2014-2017, the share of which
increased to 6.9 pp. during the mentioned period. (Fig. 2.11). This, in turn, became
a consequence of an increase in the volume of firewood for heating to 28.7%,
in particular, to 12.9% in 2015.

In conclusion, it can be stated that Ukraine has sufficient raw material poten-
tial to ensure the dynamic development of the woodworking industry. The 6-th
place of Ukraine among EU countries in terms of timber reserves and the 7-th —
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Fig. 2.11. Structure of fuelwood harvested in Ukraine (by main types), %
Source: elaborated by the authors based on SSSU, 2019.

in terms of roundwood harvesting are the proof of this. However, in contrast to the
vast majority of EU countries, the structure of harvested domestic roundwood is
dominated by fuelwood — 61.4% (the 4-th place after Cyprus, Italy and the Neth-
erlands). Ukraine ranked the 2-nd place in 2017 among EU countries after France
in terms of harvesting this type of wood.

The identification of structural and dynamic features of timber that is har-
vested in Ukraine may be the result of increasing loss of forest stands, changes
in world markets, domestic demand for certain types of wood, capacity of wood-
working enterprises, regulatory mechanisms and many other multifaceted fac-
tors. Detailing, explanation and substantiation of the reasons for the deterioration
of the structure of roundwood that is harvested in Ukraine requires separate spe-
cial scientific and analytical studies.

Ahigh level of the woodworking industry export orientation is inherent for the
European countries with a high forest land percentage. Thus, in terms of the share
of exports in the production of woodworking industries in 2016, Ukraine ranked
the 3-rd among EU countries after Latvia and Estonia (Fig. 2.12). The high level
of the woodworking industry export-orientedness (> 20%) is also present in such
“woodland” countries as Romania, Croatia, Slovenia and Austria, which is ex-
plained by the availability of resource potential for the relevant industries devel-
opment. in contrast, the economic leaders of EU (Germany, France, Spain and
Italy) account for < 6% of exports in the wood production.

In the one thirds of EU countries (including “post-soviet” Bulgaria, Estonia,
Poland, the Czech Republic and Romania) the level of woodworking industry
export orientation tends to decrease, and in the vast majority of other countries it
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Fig. 2.12. Share of exports in the woodworking outputs in Ukraine and EU countries in 2016,%
Source: elaborated by the authors based on SSSU, 2019; FAO Forestry, 2019.

remains relatively stable (fluctuations do not exceed 1 pp.). The exception is Lat-
via, where the share of exports in wood production increased to 6.25 pp. during
2014-2016. At the same time, in Ukraine it increased to 5.19 pp. for that period,
and by another 1.27 pp. in 2017 (Fig. 2.13).

In terms of wood products exports in 2016, Ukraine ranked the 16-th among
EU countries (vs. the 17-th in 2014-2015 and the 13-th in 2012-2013), compet-
ing with Estonia, Hungary, Latvia and Romania, but conceding the leader by this
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Fig. 2.13. Share of exports in the woodworking outputs in Ukraine, %
Source: elaborated by the authors based on SSSU, 2019.
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indicator — Germany — in more than 16 in times. It should be noted that the lead-
ing manufactures of woodworking products in EU (Germany, Finland, Italy) have
a significantly lower level of woodworking industry export-orientedness than
Ukraine.

Based on the assumptions provided, we can conclude that growth of Ukrain-
ian woodworking industry export-orientedness, especially in the context of in-
creasing woodworking products with a low degree of raw materials processing
exports, is more negative than positive sign of economic development, in particu-
lar, from the standpoint of environmental safety. This thesis is confirmed by the
results of the analysis of structural changes in domestic wood products exports.

A woodworking products exports from Ukraine increased to 15.41% in 2017
comparing to 2016 and amounted to 1434.8 bill. EUR. However, the value of this
indicator was 4.75 in times lower than in Poland, which has about the same stock
of wood as Ukraine. Significantly lower domestic wood products exports (in USD
terms) can be explained by its structure, which is dominated by cheap products
with a low level of manufacturability.

Thus, in Ukraine, the structure of woodworking products exports (by main
product groups) changed significantly in 2018, comparing to 2013 (to 25.22 pp.).
The share of commodity group 44 “Wood and wood products, charcoal” increased,
reaching 73.05% (Table 2.15). Instead, the shares of 2 product groups decreased,
the products with a high manufacturability degree, namely: 48 “Paper and card-
board; articles thereof” (to 21.55 pp.) and 49 “Printed products” (3.80 pp.). For
comparison, in Germany, the share of the 48-th product group consistently occu-
pies more than 58% in the structure of wood products exports.

These structural changes in domestic wood products exports took place as
a consequence of a decrease in exports of goods of the 48-th (to 55.32%) and the

Table 2.15. Structure of wood products exports in terms of product groups, %

Ukraine Poland Germany
2013 | 2018 | 2013 | 2018 | 2013 | 2018
44 | Wood and wood products, charcoal 47.83 | 73.05| 42.57 | 42.12 | 22.99 | 25.29
45 | Cork and cork products 0.00| 0.05| 0.08| 0.04| 0.09| 0.09

46 |straw products and the products 0.03| 0.05| 037| 026| 0.13| 0.13
of other plaiting materials

47 | Mass of wood or cellulose; paper or 0.05| 0.12 1.82 | 2.53| 4.04| 3.67
cardboard from waste paper

Code Commodity group

48 | Paper and cardboard products 4516 | 23.61 | 4548 | 39.40 | 58.28 | 58.13
49 | Printed products 6.92 3.12 9.69 | 15.65| 14.47| 12.70
Total 100.0 |100.00 [ 100.00 | 100.00 | 100.00 | 100.00

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019.
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49-th (61.44%) commodity groups and, at the same time, an increase in exports
of goods of the 44-th group to 30.50%.

The basis of exports of the 44-th commodity group “Wood and wood prod-
ucts, charcoal” in Ukraine is formed by types of products whit a low degree of raw
materials processing and, at the same time, high resource consumption. These are,
in particular, “processed timber”, the share of which reached 39.3% in the 44-th
commodity group in 2018 (+15.43 pp., compared to 2013). However, it is worth
noting the following positive fact: in 2018, Ukraine almost did not export products
of the least technological commodity item 4403 “Unprocessed timber”, which ac-
counted for 20.77% of the 44-th commodity group exports in 2013.

Thus, given the significant increase in the share of the 44-th commodity group
in domestic wood products exports, the deterioration of its technological (or quali-
tative) structure was detected, in particular, compared to a similar structure of ex-
ports of Polish woodworking products, which was close to Ukrainian for the vast
majority of product items in 2013.

Important indicators of the woodworking industry functioning are the level
of import dependence of the country’s economy on corresponding products types
and vectors of imports structure changes. in Ukraine, there is a positive trend
towards reducing the economy dependence on wood products imports. Thus,
in 2017, compared to 2013, the share of imports in total wood products consump-
tion decreased to 3.34 pp., intermediate — 2.00 pp. (Fig. 2.14). On the other hand,
the same indicator in final consumption increased to 3.03 pp. in 2013 and to 15.31
pp- in 2017.
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Fig. 2.14. Dependence of Ukraine’s economy on woodworking products imports (by type
of consumption), %
Source: elaborated by the authors based on SSSU, 2019.
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The dependence on wood products imports in Ukraine is much higher than,
for example, in Poland, namely: in the intermediate consumption — to 14.47 pp.,
final consumption — 23.28 pp., and in general consumption — 13.24 pp. in addi-
tion, since 2016, Ukraine has been the growing wood products imports, in particu-
lar, the rate of increasing reached 15.23% in 2018 (Table 2.16).

Table 2.16. Increase / decrease in wood products imports in Ukraine (by product groups), %

Code Commodity group 2014 2015 2016 2017 2018 tozg(l)? 3
44 | Wood and wood products, charcoal -28.77 | —-50.55 33.99 28.82 21.94 | -25,86
45 | Cork and cork products -26.37 | -28.72 10.34| -3.37 3.32(-42,19
46 | straw products and the products of other -26.21 | —59.85 1.75 -3.38 11.28 [ -67,58

plaiting materials
47 | Mass of wood or cellulose; paper or card- -3.75| -19.18 | —11.74| 33.22| 14.62|4,84
board from waste paper
48 | Paper and cardboard products -34.39 | -31.91 6.14 1.88 13.47 | -45,18
49 | Printed products -27.49 | -55.18 5.21| -10.51 14.39 | -65,00
Total -31,46 | —35.34 8.26 839 | 1523 | —40.07

Source: elaborated by the authors based on SSSU, 2019.

Imports of the 44-th (the wood and wood products, charcoal) and the 46-th
(the pulp of wood or cellulose; paper or cardboard from waste paper) codes prod-
ucts increased at the most. At the same time, the positive thing was a decreas-
ing in imports of wood products with a higher raw materials level of processing
(product groups 48 and 49) in 2018 compared to 2013, which may be considered
as sign of the products import substitution. However, the growth of imports by
all product groups, which was observed in 2018, in the long run may increase the
national economy dependence on wood products imports, and ultimately — change
intersectoral relations structure of the wood industry.

In contrast to exports, in the structure of Ukrainian wood products imports is
occupied in the most important share by products with a high level of raw materials
processing. in particular, the products of product group 48 “Paper and cardboard
products” accounted for 66.48% of wood products imports in 2018 (vs. 72.68%
in 2013) (Table 2.17). This product group is the most important in the wood prod-
ucts imports structure in Poland and Germany, but its share is much smaller — to
7.84 pp. and 20.64 pp. in 2018 respectively.

The woodworking products imports basis in Ukraine includes four commod-
ity items: 4802 “Paper and cardboard not coated; hand-cast paper”, 4810 “Paper
and paperboard coated on one or the both sides with kaolin”, 4811 “Paper, paper-
board, wadding, coated cloths impregnated, the other than 4803, 4809, 4810 and
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Table 2.17. Structure of wood products imports in terms of product groups, %

Ukraine Poland Germany
Code Commodity group
2013 | 2018 | 2013 | 2018 | 2013 | 2018
44 | Wood and wood products, charcoal 17.14| 21.20| 20.05| 22.71| 27.58| 28.53
45 | Cork and cork products 0.56| 0.54| 0.17| 0.16f 0.38]| 0.35
46 | straw products and the products of other plaiting 0.25 0.13 0.36 0.34 0.46 0.41
materials

47 | Mass of wood or cellulose; paper or cardboard 529 9.26| 954 9.76| 15.40| 15.20
from waste paper

48 | Paper and cardboard products 72.68 | 66.48| 65.59| 58.64| 48.87| 45.84
49 | Printed products 408 238| 429 839| 730| 9.67
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019.

4819 “Boxes, cases, bags and cases other containers made of paper, cardboard,
cellulose wadding”. in 2018, their total share in the imports structure of the 48-th
product group counted 64.04% (vs. 52.07% in 2013). These items also formed
the basis of wood products imports of the 48-th commodity group in Poland and
Germany (with shares of 49.42% and 55.33% in 2018, respectively).

Summarizing, it is possible to state the deterioration (according to the crite-
rion of manufacturability) of the wood products production and export structures
in Ukraine, as well as the high level of domestic wood industries consumption. The
latter causes by the manufacture of products with a low processing raw materials
level and high resource consumption. Despite the export-orientedness growth, the
Ukrainian woodworking industry almost does not provide the necessary production
products for the furniture industry and the construction sector. Thus, the demand for
final consumption products of the furniture industry in the domestic market is pro-
vided by more than 90% of imports. On the other hand, the needs of the woodwork-
ing industry in intermediate consumption (consumptive use) products produced (or
supplied) by other national economy sectors are met insufficiently.

According to FAO Forestry (2019) during 1996-2014 Ukraine rapidly in-
creased exports of roundwood in general and its main types (industrial roundwood
and fuelwood) in particular. Thus, the export of roundwood in 1996 amounted to
0.36 bill. m?, and increased 14.7 in times over 18 years, reaching the highest value for
this period — 5.23 bill. m* in 2014. in 2017, compared to 2014, exports of roundwood
from Ukraine decreased sharply (to 99.6%), in particular, industrial roundwood — to
74.4%, and fuelwood —25.3% (Fig. 2.15). The key factor was the moratorium on the
export of timber (industrial roundwood), the main purpose of which was to preserve
the raw material potential for the Ukrainian woodworking industry.
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A significant decrease in exports of roundwood and, in particular, industrial
roundwood in 2015-2017 occurred in the vast majority of EU. For example, the
growth rate of roundwood exports from Germany counted 0.3% in 2017 only vs.
10.7% in 2015. This is despite the fact that this country harvests 3 in times more
roundwood than Ukraine. At the same time, Germany has the largest timber re-
sources in EU, and forest cover of its territory is almost twice as high, compared
to Ukraine — 30.1% vs. 15.9%. Nevertheless, in 2015, Ukraine exported 28.2%
more roundwood than Germany.

The growth rate of roundwood exports from France was 1.9% in 2017, vs.
—9.4% in 2016. France outperforms Ukraine in terms of timber resources to 38.1%,
in terms of forest cover —to 11.7 pp., and in terms of roundwood — to 2.7 in times.
However, compared to France, in 2014 Ukraine exported 3.4% more roundwood.

In terms of roundwood exports in 2014-2015, Ukraine was the leader among
EU countries, and in 2016 and 2017 it ranked the 4-th and the 11-th, respectively
(Table 2.18). At the same time, in terms of timber resources, Ukraine ranked the
6-th among EU countries, and in terms of roundwood — 6-7-th place in 2011-2017.

Until 2017, the main export of roundwood from Ukraine (as well as the vast
majority of EU countries) was industrial roundwood, the share of which in the cor-
responding structure was 53.3% in 2016, while 99.3% — in 2002. A direct conse-
quence of the on the raw timber (roundwood) export moratorium was a decrease
in the share of industrial roundwood in the export of roundwood from Ukraine
to 1.1% (in 2017). A similar trend is typical for Croatia, where the value of this
indicator decreased to 28.1% in 2017 (vs. 82.4% in 2002).

An important characteristic of the wood raw materials usage is the level of its
export-orientedness, which is determined by the share of cut timber exports.
However, we believe that in conditions of natural resources shortage and growing
environmental and climatic challenges, high export-orientedness in the segment
of unprocessed wood is a manifestation of risky (from the standpoint of preserv-
ing environmental balances and rational use of raw materials) government policy.

Therefore, we perceive as a positive reduction in 2017 the share of exports
in the volume of harvested merchantable wood to 7.3% (vs. 28.5% in 2014),
in particular, industrial roundwood — to 0.2% (vs. 42.3%) and fuelwood — up to
13.0% (vs. 17.5%) (Fig. 2.16). As a result, the level of export orientation of round-
wood in Ukraine approached the level of EU-28 (8.8%). Whereas in 2015 the
share of exports in the volume of harvested roundwood in Ukraine (27.4%) was
in three times higher than EU level (9.1%). in 2017, Austria, Poland, Bulgaria,
Germany and Spain were close to Ukraine in terms of this indicator, and Croatia,
Lithuania, Denmark and Latvia in 2014.
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Table 2.18. Exports of roundwood from Ukraine and EU countries, bill. m?

2012 2013 2014
Range Country Turnover | Range Country Turnover | Range Country Turnover
1 France 53 1 France 5.5 1 Ukraine 5.2
2 Latvia 4.4 2 Ukraine 4.5 2 Czech 5.1
Republic
3 Ukraine 4.1 3 Czech 4.5 3 France 5.1
Republic
4 Czech 4.0 4 | Latvia 4.0 4 Latvia 4.0
Republic
5 Germany 3.5 5 Germany 34 5 Germany 3.5
6 | Estonia 2.6 6 Slovakia 3.1 6 | Slovakia 3.4
7 | Slovakia 2.4 7 | Estonia 3.1 7 | Estonia 3.0
8 | Poland 2.0 8 | Poland 3.1 8 | Poland 2.9
9 Spain 1.7 9 Spain 2.6 9 Spain 2.8
10 Lithuania 1.6 10 Lithuania 2.0 10 Slovenia 2.4
11 Slovenia 1.3 11 Slovenia 1.6 11 Lithuania 1.9
12 | Hungary 1.2 12 | Hungary 1.3 12 | Croatia 1.3
13 Belgium 1.1 13 Belgium 1.3 13 Belgium 1.3
14 Bulgaria 1.0 14 | Portugal 1.3 14 Bulgaria 1.2
15 United 1.0 15 Croatia 1.2 15 Hungary 1.1
Kingdom
16 Portugal 1.0 16 United 1.0 16 Portugal 1.0
Kingdom
17 | Croatia 1.0 17 | Finland 0.9 17 | Denmark 1.0
18 | Austria 0.9 18 | Austria 0.9 18 | Finland 0.9
19 | Sweden 0.8 19 Sweden 0.8 19 | Austria 0.8
20 Finland 0.7 20 Romania 0.8 20 United 0.7
Kingdom
21 Denmark 0.6 21 Bulgaria 0.7 21 Sweden 0.6
22 | Romania 0.6 22 | Denmark 0.6 22 | Romania 0.5
23 | Netherlands 0.5 23 | Luxembourg 0.4 23 | Netherlands 0.5
24 | Luxembourg 0.4 24 |Ireland 0.4 24 |Ireland 0.3
25 Ireland 0.2 25 Italy 0.2 25 Italy 0.2
26 Italy 0.2 26 Greece 0.1 26 Greece
27 Cyprus .. 27 Malta .. 27 Malta
28 | Malta . 28 | Cyprus .. 28 | Cyprus
29 | Greece - 29 | Netherlands . 29 | Luxembourg

Source: elaborated by the authors based on SSSU, 2019; FAO Forestry, 2019.
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2015 2016 2017
Range Country Turnover | Range Country Turnover | Range Country Turnover
1 | Ukraine 5.0 1 Czech 5.4 1 Czech 6.8
Republic Republic
2 France 5.0 2 France 4.6 2 France 4.6
3 [ Czech 4.7 3 Germany 4.1 3 Germany 4.1
Republic
4 Germany 3.9 4 | Ukraine 3.9 4 Latvia 3.0
5 | Latvia 3.2 5 Latvia 3.1 5 | Poland 3.0
6 | Estonia 2.7 6 Slovenia 3.1 6 | Estonia 2.8
7 | Slovenia 2.7 7 | Estonia 2.8 7 | Slovenia 2.7
8 |Poland 2.7 8 | Poland 2.7 8 Slovakia 2.0
9 Slovakia 2.6 9 Slovakia 24 9 Lithuania 1.6
10 Spain 2.1 10 Spain 2.1 10 Spain 1.4
11 Lithuania 1.6 11 Lithuania 1.6 11 | Ukraine 1.3
12 | Belgium 1.4 12 | Croatia 1.2 12 | Croatia 1.0
13 Croatia 1.0 13 Hungary 1.0 13 Finland 1.0
14 | Hungary 0.9 14 | Finland 0.9 14 | Austria 0.9
15 United 0.9 15 Austria 0.9 15 Denmark 0.8
Kingdom
16 Denmark 0.9 16 Denmark 0.8 16 Hungary 0.8
17 | Austria 0.8 17 | United 0.7 17 | Sweden 0.8
Kingdom
18 | Finland 0.8 18 Sweden 0.6 18 | Portugal 0.5
19 Sweden 0.6 19 Bulgaria 0.5 19 | Netherlands 0.5
20 | Netherlands 0.6 20 | Netherlands 0.4 20 Bulgaria 0.5
21 Bulgaria 0.5 21 Ireland 0.4 21 United 0.4
Kingdom
22 Romania 0.3 22 Portugal 0.3 22 Italy 0.2
23 |Ireland 0.3 23 Italy 0.2 23 Romania 0.2
24 | Portugal 0.3 24 | Romania 0.2 24 |Ireland 0.1
25 Ttaly 0.2 25 Cyprus 25 Cyprus
26 Greece 26 Malta 26 Malta
27 Malta 27 Belgium 27 Belgium
28 Cyprus 28 Greece 28 Greece
29 | Luxembourg 29 | Luxembourg 29 | Luxembourg
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Fig. 2.16. Shares of harvested merchantable, industrial and low-grade wood exports from
Ukraine, %
Source: elaborated by the authors based on SSSU, 2019.

The share of exports in the volume of harvested industrial roundwood
in Ukraine was 0.2% only in 2017, while in 2013 —42.6% (vs. 7.9% in Germany
and 8.4% in Poland). At the same time, in terms of the harvested fuelwood wood
exports share (13.03%) Ukraine ranked the 4-th among EU countries (vs. the 6-th
in 2014), behind Slovenia, Croatia and Latvia.

Finally, we can state that Ukraine has sufficient raw material potential to pro-
vide the dynamic development of the woodworking industry. Proof of this is the
6th place of Ukraine among the EU countries in terms of timber resources and
the 7-th — in terms of merchantable wood harvesting. However, in contrast to the
vast majority of EU, the structure of harvested domestic merchantable wood is
dominated by low-grade wood — 61.4% (the 4-th place after Cyprus, Italy and the
Netherlands). in terms of the volume of harvesting of this type of wood, Ukraine
ranked the 2-nd among EU countries after France in 2017.

In terms of export-orientedness the Ukrainian woodworking industry prevails
in the most EU countries, which have a higher level of forest cover and much larg-
er forest resources. in addition, the level of Ukrainian export-orientedness main-
tains a steady growing trend. The basis of the domestic woodworking industry
exports counts the products with a low level raw materials processing of and high
resource consumption of product group 44 “Wood and wood products, charcoal”.
in 2018, the share of this product group in the wood products export counted
73.05% that was to 25.22 pp. higher than in 2013. At the same time, in 2018,
exports of commodity item 4403 “Unprocessed timber” rapidly decreased, which
shows the trend of improving the structure (in terms of technology) of the do-
mestic woodworking industry exports. With the growth of export-orientedness,
the level of import dependence of the Ukrainian economy on the final consump-
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tion products of the woodworking industry also increased significantly, reaching
45.07% in 2017. The basis woodworking products imports includes products with
a high level raw materials processing of product group 48 “Paper and cardboard;
products from them”, the share of which decreased to 6.20 pp. in 2018 compared
to 2013. This trend is facilitated by the introduction of the raw wood export mora-
torium. As a result, the share of roundwood in the structure of Ukrainian tim-
ber exports has rapidly decreased, but the share of fuelwood has increased, and
the export-orientedness of all wood types has generally decreased. However, the
high and growing share of fuelwood in harvested and exported wood is being the
problem of the raw material woodworking industry potential development. in this
regard, the prospects for further exploration are finding the ways to increase the
level of wood industry manufacturability exports, reduce the economy’s import
dependence on these products and improve the quality of raw materials in this
sector.

2.2.2. Cross-sectoral links of the woodworking productions

Today, the woodworking industry is a strategically promising export-oriented seg-
ment of the world economy, as well as an important link in the formation of global
value chains. The objective basis for the further dynamic development of wood-
working industries in Ukraine is created by the presence of a significant raw mate-
rial base and prospects for expanding markets (both domestic and foreign). Proof
of this is the 6-th place of Ukraine among EU countries in terms of timber reserves
and the 7-th — in terms of liquid wood harvesting. Ukraine is also ranked the 27-th
among the world’s largest exporters of wood products. However, the available
potential is far from being fully used, primarily due to the lack of a strategic vision
for the development of the Ukrainian woodworking industry.

The efficiency and prospects of woodworking industries depend on the process-
es of forestry development, the level of technology and conditions of the furniture
industry, as well as the demand for wood products from other economic activities
(especially construction), the closeness of intersectoral links of the woodworking
industry. The assessment of intersectoral relations is carried out according to the
tables “cost-output”, which are also called matrices of the intersectoral balance
of Leontief. The relevance and importance of such an assessment for Ukraine is
due to the need to determine the degree of correspondence between supply and
demand for wood products in the domestic market.

In 2017, Ukraine produced woodworking products worth 128.689 bill. UAH
(in consumer prices) or 42.890 bill. EUR, which is 5.1 in times less than in Poland
in this period (SSSU, 2019; Eurostat, 2019). in terms of wood production, Ukraine
is 21.3 in times behind the leader among the countries of the European Union



94 2. Features of the functioning of certain types of the processing industry in Ukraine...

(EU) — Germany, and the nearest geographical neighbors, in particular, Romania
1.4 in times, the Czech Republic — 2.0, Poland — 5.

The structure of woodworking products in Ukraine in terms of its use is stead-
ily dominated by products for production purposes or intermediate consumption
(Fig. 2.17). However, in 2017 the share of these products in this structure decreased
significantly (to 7.08 pp.) compared to 2016, while the share of final consumption
products (4.34 pp.) and the gross accumulation increased capital (2.74 pp.).
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Fig. 2.17. Structure of wood products of Ukraine by areas of its use, %
Source: elaborated by the authors based on SSSU, 2019.

In 2017, the economy of Ukraine consumed the production resources
of the woodworking industry to 92.814 bill. UAH, which is 4.71% more than
in 2016 and 85.34% more than in 2013 (SSSU, 2019). However, this increase is
due to the devaluation of the national currency, as in USD terms, this figure in-
creased only to 0.6% in 2017 (vs. 7.1% in 2016) (Fig. 2.18) wood products by the
Ukrainian economy in 2017.

Compared to those EU countries where the woodworking industry is well
developed, the Ukrainian economy consumes much less woodworking products
for industrial purposes. Thus, in terms of the use of intermediate wood products
in 2015, the Ukrainian economy was 5.8 in times inferior to the Polish economy,
and the German economy was 21.2 in times inferior (SSSU, 2019; Eurostat, 2019).

In the structure of intermediate consumption of all types of economic activ-
ity of Ukraine, woodworking products in 2017 accounted for 2.1%. The largest
consumers of these products are the woodworking industry (production of wood,
paper; printing and replication), as well as food (food production, beverages and
tobacco products) industry. Thus, in 2017, the woodworking industry account-
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Fig. 2.18. Dynamics of the use of woodworking products of intermediate consumption
in Ukraine, %
Source: elaborated by the authors based on SSSU, 2019.

ed for 30.52% (or 28.331 bill. UAH) of intermediate wood processing products
against 33.19% (29.422 bill. UAH) in 2016 (Table 2.19). in terms of this indicator,
Ukraine is close to Poland (> 32%) and Germany (> 29%).

However, in terms of consumption by the woodworking industry of its own
production products, Ukraine is 5.9 in times inferior to Poland and more than
19 in times inferior to Germany. Given the approximately equal supply of wood
in Ukraine and Poland, such a discrepancy is a sign of incomplete use of raw ma-
terial potential by the domestic woodworking industry.

The second largest consumer of intermediate wood products in Ukraine is the
food industry (or food production; beverages and tobacco products). The share
of' the food industry in the volume of intermediate wood products consumed by the
economy in 2017 was 25.17% (vs. 26.24% in 2013). The importance of this for-
eign trade in the structure of wood processing products of intermediate consump-
tion in Ukraine is very high. For example, in Poland, the food industry accounts
for about 6% of intermediate wood products, and in Germany — about 2.5%. At
the same time, in terms of consumption of woodworking products, the Ukrainian
food industry is 1.3 in times inferior to the Polish one, and almost twice in times
lower than the German one. The main products of woodworking industries used
in the food industry are a wide range of cardboard and paper products. in particu-
lar, in 2017, the domestic food industry used wood products to 23 360 bill. UAH,
which is 3.35% more than in 2016 and 77.78% more than in 2013.

The third largest consumer of wood products in Ukraine is wholesale and
retail trade. The share of this foreign trade in the structure of intermediate con-
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Table 2.19. Shares of the largest consumers of wood products in Ukraine (in the segment
of intermediate consumption), %

Deviation (+/-)

NACE activities 2013 | 2014 | 2015 | 2016 | 2017 | 2014- | 2015- | 2016- | 2017-
-2013 | -2014 | -2015 | -2016

Manufacture of wood, paper, 30.65| 30.06| 31.86| 33.19| 30.52| -0.59 1.81 1.33 | -2.67
printing and reproduction

Manufacture of food prod- 26.24| 27.89| 27.15| 25.50| 25.17 1.65| -0.74| -l1.65| -0.33
ucts; beverages and to-
bacco products

Wholesale and retail trade; 9.84 7.79 5.83 6.75| 10.04| -2.05| -1.96 091 3.30
repair of motor vehicles
and motorcycles

Public administration and de- 2.64 6.00 8.35 7.28 5.89 3.35 235 -1.07| -1.39
fense; compulsory social
insurance

Construction 2.80 2.56 2.06 1.97 447 -0.24| -0.50| -0.09 2.50

Manufacture of wood, paper, 3.69| 3.00| 2.05 2.71 3.15| -0.69| -0.95 0.66| 0.44
printing and reproduction

Manufacture of furniture; 3.55 277 278 292 227 -0.78 0.01 0.14| -0.65
other products; repair and
installation of machines
and equipment

Source: elaborated by the authors based on SSSU, 2019.

sumption of wood products was variable: it decreased in 2014-2015 to 5.83%, but
increased in 2016-2017 to 10.04%. The weight of the trade sector of the economy
in the structure of intermediate consumption of wood products in Poland and Ger-
many is lower — 7.37% and 5.25%, but consumption is significantly higher: 7.38
in times and 19.04 in times, respectively.

In 2017, the trade sector in Ukraine consumed wood products worth 9.319 bill.
UAH or 0.39038 bill. USD. The growth rate of consumption of wood products by
this foreign economic activity in the UAH equivalent in 2017 reached 55.86%
vs. (=8.95% in 2014), and in the USD — 49.74% vs. 38.77%, respectively. Verti-
cal relationship between woodworking industry and wholesale and retail trade
is manifested mainly in the sale through the retail network of wood products for
consumer purposes. Therefore, the growth of consumption of wood products by
the trade sector is a sign of increased sales of wood products of final consumption
in Ukraine, which confirmed the changes (increase in the share of final consump-
tion to 4.34 pp.) in the structure of wood products in Ukraine by use in 2017.

In addition to the woodworking and food industries, the main consumers
of woodworking products in Ukraine include public administration and defense;
compulsory social insurance, the share of which in the structure of intermediate
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consumption of wood products in 2015 reached 8.35%, but in 2017 decreased to
5.89%. in Poland and Germany, the value of this indicator was significantly lower
—1.0% and 2.98%, respectively.

In 2017, the state administration and defense in Ukraine consumed wood-
working products worth 5.465 bill. UAH, which is 4.1 in times more than in 2013,
but 15.3 in times less than in 2016. At the same time, the volume of consump-
tion of wood processing products in Ukraine in 2015 in Ukraine was 1.4 in times
higher than in Poland. One of the key reasons for the increase in the consumption
of wood products for industrial use by public administration and defense in 2015-
2016 was the growing needs of the Ukrainian army for such products, although
this volume was 7.6 in times lower than in Germany.

Construction is one of the largest consumers of the wood products in EU, but
not in Ukraine. Thus, in 2015, construction in Poland consumed 10.81% of wood-
working production, and in Germany — 8.55%. in Ukraine, from the other hand,
in 2017 the construction sector of the economy accounted for 4.47% of wood-
working products, while in 2015 — only 2.06%. The volume of consumption by
domestic construction of woodworking products in 2017 amounted to 4.149 bill.
UAH, which is 138.04% more than in 2016 and 195.11% more than in 2013 (in
UAH equivalent). in USD terms, this difference was (+128.68%) and (—11.19%),
respectively. Consumption of wood products by the construction sector of the Pol-
ish economy was more than 30 in times higher (data for 2015), and Germany —
almost 88 in times.

One of the largest consumers of woodworking products in countries with de-
veloped woodworking industries is also the production of furniture; other prod-
ucts; repair and installation of machines and equipment. in particular, in Poland
this foreign trade accounts for about 8%, and in Germany — about 6% of interme-
diate wood products, while in Ukraine — only 2.3% (in 2017). During 2013-2017,
the share of the domestic furniture industry in the structure of consumption
of woodworking products decreased to 1.28 pp. in addition, in terms of consump-
tion of these products, the Ukrainian furniture industry in 2015 was 14.7 in times
lower than the Polish and 41.9 in times lower than German.

A significant consumer (with a share of ~8% in the structure of intermediate
consumption) of wood products for industrial purposes in Germany (but much
smaller in Poland and Ukraine) is publishing; production of movies and videos,
television programs, publication of sound recordings; activity of radio broadcast-
ing (and television broadcasting (hereinafter — publishing activity). in 2017, this
figure in Ukraine was 3.15% (vs. 3.69% in 2013). The volume of consumption
of wood products in publishing activities in 2017, compared to 2015, it increased
to 7.43% (or 146 bill. UAH), however, according to this indicator, the Ukrainian
publishing activity is inferior to the Polish one more than 7 in times, and German
one — almost 60 in times.
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In addition to deepening the level of untapped potential of woodworking in-
dustries in the segment of providing woodworking products of intermediate con-
sumption of the furniture industry and the construction sector, in Ukraine there is
an acute problem of cost of these industries. An indicator of the cost of a particu-
lar industrial production is an indicator of the share of intermediate consumption
(goods and services) in output. in Ukraine during 2013-2017, the level of con-
sumption of woodworking industries was consistently high (=78%) (Fig. 2.19).
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Fig. 2.19. Share of costs (intermediate consumption) in the production of wood products, %
Source: elaborated by the authors based on SSSU, 2019; CSOP, 2018.

The share of costs in the production of wood products in Ukraine in 2017 was
8.25 pp. higher than in Poland, while in 2012 —to 7.51 pp. The level of consump-
tion of domestic wood products is almost the highest among the EU countries (after
Greece). in particular, in Germany it is lower to 10 pp., and in Lithuania — 20 pp.

Expenditures (intermediate consumption) of the Ukrainian woodwork-
ing industry in 2017 amounted to 97.989 bill. UAH, which is 16.8% more than
in the previous year and 121.2% more than in 2013. For example, in Poland, the
volume of intermediate consumption of woodworking industries exceeds the
value of the same indicator in Ukraine 5 in times, and in Germany — almost 20
in times. This comparison is a confirmation of insufficient use of resource oppor-
tunities of the domestic woodworking industry.

The production activities of the woodworking industry in Ukraine use the
products of all foreign trade. in 2017, four of them (“production of wood, pa-

99, <

per; printing and replication”; “production of chemicals and chemical products”,
“agriculture, forestry and fisheries”, “wholesale and retail trade; repair of motor
vehicles and motorcycles”) accounted for 67.17% of products and services used

by woodworking industries in their operating activities.
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During 2014-2017, the woodworking industry of Ukraine reduced the share
of its own products in the cost structure (intermediate consumption) to 5.74 pp.
(Table 2.20). This trend is a sign of declining levels of manufacturability of do-
mestic woodworking industries. This is explained as follows: the higher the share
of woodworking products in the costs of the woodworking industry, the longer
the chains of airborne forces and the fuller the operating cycle of this industrial
production. Therefore, the indicator of the share of own products in intermediate
consumption can also be considered a general indicator of the level of manufac-
turability and efficiency of any processing production.

Table 2.20. Types of economic activity, the products of which occupy the largest share
in the cost structure of the woodworking industry of Ukraine, %

Deviation (+/-)

NACE activities 2013 | 2014 | 2015 | 2016 | 2017
2014- | 2015- | 2016- | 2017- | 2017-

-2013 | -2014 | -2015 | -2016 | -2013

Manufacture of wood, paper, | 34.65 | 33.69 | 33.33 | 35.06| 28.91 | -0.96 | -0.36 | 1.72 | —6.14| -5.74
printing and reproduction

Manufacture of chemicals 16.65| 16.65| 17.25] 1599 1638 | 0.01| 0.60 | -1.26| 0.39| —0.27
and chemical products

Agriculture, forestry and 6.53| 6.73| 8.60| 8.65|10.97| 0.20| 1.88| 0.05| 2.32| 4.44
fishing

Wholesale and retail trade; 16.65| 17.85| 14.24| 11.36| 1091 | 1.20 | -3.61 | -2.88 | —-0.45 | -5.75
repair of motor vehicles
and motorcycles

Source: elaborated by the authors based on SSSU, 2019.

For example, in Poland the share of wood products in the costs of the wood
industry is over 36% at a level of consumption < 70%, and in Lithua (a country
with one of the highest levels of forest cover in Europe) the ratio between these
indicators is even better < 15 pp.) — 43.44% compared to 58.30%, respectively.
in contrast, in Ukraine the difference between the share of own products in inter-
mediate consumption of woodworking industries and the level of consumption
of the latter in 2017 amounted to 48.44 pp. (vs. 43.96 pp. in 2013).

Deepening the processing of raw materials in woodworking industries en-
sures the use of chemical products, whose share in the cost structure of the domes-
tic woodworking industry in 2017 was 16.38% vs. 17.25% in 2015 and 16.65%
in 2013. The importance of this foreign trade in the structure of intermediate con-
sumption of the woodworking industry in Ukraine is significantly higher than, for
example, in Poland (4.76%), Germany (5.65%) and Lithua (4.37%). However,
in terms of chemical consumption in woodworking, Ukraine is 1.5 in times infe-
rior to Poland and 6.5 in times lower than Germany.
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Agricultural and forestry products in the cost structure of the Ukrainian
woodworking industry occupy the third position with a share of 10.97% in 2017
vs. 6.53% in 2013. During the analyzed period, the volume of consumption by
woodworking industries of products of the named foreign trade, primarily wood,
increased 3.7 in times. The most significant increase in the values of this indica-
tor occurred in 2015 (to 68.39%) and in 2017 (48.04%). The growth of the share
of agricultural and forestry products in the cost structure (intermediate consump-
tion) of the domestic woodworking industry can be considered a sign of a de-
crease in the level of processing of raw materials, and hence the level of manu-
facturability of woodworking and resource efficiency. For comparison, in Poland
this foreign trade accounts for ~8%, and in Germany — about 5% of the costs
of the woodworking industry.

Wholesale and retail trade; repair of motor vehicles and motorcycles is the
fourth most important foreign trade in the structure of costs of the woodworking
industry of Ukraine with a share of 10.91% in 2017 (vs. 16.65% in 2013). During
the analyzed period, the volume of consumption of products and services of this
foreign trade by woodworking industries decreased from 24.4% in 2014 to —1.0%
in 2016, but in 2017 increased to 12.1%. The decrease in the share of the trade
sector of the economy in the costs of the domestic woodworking industry may be
a consequence of shortening operating cycles, as well as reducing the level of pro-
cessing of wood raw materials that require a number of components and parts sold
through the trade network. For example, in Poland, Germany and Lithua, prod-
ucts and services of the trade network in the cost structure of the woodworking
industry occupy the second position with shares, respectively, 13.22%, 11.30%
and 13.93%.

Summarizing the results of the analysis of intersectoral relations of the wood-
working industry, it can be stated that the structure of consumption of wood-
working products for industrial purposes in Ukraine differs significantly from the
similar structure of Poland and Germany — it has a relatively small share of con-
struction and furniture industry. The revealed structural differences in the inter-
sectoral relations of the woodworking industry are one of the key reasons why the
economy of Ukraine consumes woodworking products almost six times less than
the economy of Poland and more than twenty times less than the economy of Ger-
many. Thus, the provision of production resources for furniture production and the
construction sector of the national economy is still an unrealized but promising
niche for the domestic woodworking industry.

According to the results of the analysis of the structure and dynamics of con-
sumption of the woodworking industry of Ukraine, it can be argued that the level
of consumption of domestic woodworking industries is the highest among EU
countries. This is largely due to the presence of significant differences in the cost
structures (intermediate consumption) of the woodworking industry of Ukraine
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and the EU. The latter is dominated by the share of woodworking products, while
in Ukraine it tends to decrease. Also during 2014-2017, the share of agricultural
and forestry products in the cost structure of the domestic woodworking industry
increased, and, instead, the share of products and services of retail chains de-
creased. As a result, the degree of processing of wood raw materials decreased and
the manufacturability of production deteriorated.

Hence the need to improve the structure of production of the woodworking
industry in the direction of increasing production for the construction and furni-
ture industries. It is also important to create in Ukraine such organizational, eco-
nomic and institutional and legal conditions that would contribute to the growth
of demand for wood products in domestic and foreign markets. Thus, promising
research in this direction will relate to the construction of appropriate optimization
models (conceptual and economic-mathematical) of the structural transformation
of Ukrainian industry.

2.3. Textile industry

2.3.1. Problems of Ukrainian textile industry

Today, the textile industry is one of the basic strategic segments of the Ukrainian
economy, which provides 5% of budget revenues and 2.6% of merchandise ex-
ports, and therefore has significant potential for further development. in Ukraine,
there are more than 2.3 thousand enterprises (small and medium) of the textile
industry, which employ about 85 thousand workers, and the volume of their prod-
ucts reaches 22 bill. UAH. A production is mainly concentrated in medium-sized
enterprises (accounting for 14% of the total number of textile enterprises) — they
sell ®80% of products, while in 2014 small enterprises (or 86%) account for only
~20% of products.

Since Ukraine’s independence, textile output has declined significantly, ac-
counting for only about 22% of 1990 output in 2001. This drop in output was,
in particular, caused by a significant reduction in household incomes and a sharp
decline in government orders for professional clothing. in 2008, the output
of the textile industry of Ukraine reached almost 60% of the level of 1990, but
in the following years again fell sharply, primarily under the influence of the glob-
al financial crisis (Fig. 2.20).

Further dynamics of production in this segment of the national economy
was unstable: a decline in 2014-2016 (to the level of 2004) and stable growth
in the next two years. in 2018, the volume of sold products of the textile industry
of Ukraine to 93% reached the level of 2006.
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Fig. 2.20. Volume of sold products of textile industry of Ukraine, bill. USD
Source: elaborated by the authors based on SSSU, 2019.

As a result of the negative dynamics of textile industry production, Ukraine
lagged behind this indicator, in particular, from Poland 6 in times, from Germany
— 21 in times, and from Italy (the leader among EU countries in this segment
of the processing industry) — 73 in times. in 2017, Ukraine ranked the 21-st among
EU countries in terms of textile output (Annex B, Fig. B.1).

The textile industry of Ukraine (both ITA and DEU) specializes in the manu-
facture of final consumption goods, the share of which in the structure of out-
put (by consumption segments) in 2017 was 60.76%, and in 2015 even reached
82.90% (Fig. 2.21). However, despite this specialization, the domestic market de-
mand for textile products was covered to 87.22% of imports.

One of the main reasons for the high dependence of the national economy on
imports of textile products everywhere to replace the textile industry is the low
level of provision of domestic industries with their own intermediate products. At
the same time, it is necessary to state the tendency to a certain decrease in the im-
port dependence of the national economy on all segments of consumption of tex-
tile products. Thus, in 2017, compared to 2013, the share of imports in general
consumption of textile products decreased to 11.87 pp., in particular in the final
—2.75 pp., and in the intermediate — 6.80 pp. (Fig. 2.22).

The dynamics of import operations is also positive: compared to 2013, the
volume of imports to Ukraine of intermediate goods manufactured by textile in-
dustries decreased to 51.0% in USD, and final consumption — 39.7%. Over the
past five years, the total volume of Ukrainian imports of textile products (com-
modity groups 61-65) decreased to 42.0% (Annex B, Table B.1). This mostly
concerned the import of textile clothing (—52.55%) and footwear (—55.55%).

Despite the tendency to reduce the level of import dependence of the Ukrain-
ian economy by segments of consumption of textile products (intermediate and
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Fig. 2.21. Structure of textile industry output in Ukraine (by consumption segments), %
Source: elaborated by the authors based on SSSU, 2019.
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Fig. 2.22. Share of imports in the consumption of textile products in Ukraine, %
Source: elaborated by the authors based on SSSU, 2019.

final), as well as despite a significant decrease in such imports, the absolute val-
ues of these indicators remained relatively high. At the same time, it should be
noted that dependence on imports of textile products is inherent in the economies
of most EU countries. For example, in Poland the share of imports in intermediate
consumption of textile products is 63.45%, and in the final — 69.24%. in Germany,
the values of these indicators are at the level of 68.39% and 65.77%, while in Italy
—32.11% and 27.04% (Annex B, Fig. B.2).

Almost 80% of the EU textile industry’s output is produced in 6 countries:
Italy, Germany, Spain, France, the United Kingdom and Portugal (Annex B, Table
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B.2). It follows that not all countries have the potential (or priority) for the active
development of the textile industry. This situation is due to both the problems of re-
source provision of specialized industries, and the existing structure of the world
market of textile industry. However, despite the relatively (with EU countries) low
output of domestic textile industry and its high dependence on imports of produc-
tion resources (the fixed assets, raw materials and supplies), Ukraine has signifi-
cant experience, qualified personnel, traditions and potential to increase the neces-
sary raw materials, and hence — the finished products of these processing plants.
This statement is argued by the gradual decrease in the level of import dependence
of the national economy by segments of consumption of textile products.

At the same time, one of the main factors weakening the competitiveness
of Ukrainian textile industry products in the domestic consumer market is the
favorable conditions for the import of used clothing and other products. in par-
ticular, in 2018, 130.000 tons of second-hand clothes worth 154.98 bill. USD were
imported to Ukraine, which is 38.87 thousand tons (or 57.47 bill. USD) more than
in 2015 (Fig. 2.23).
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Fig. 2.23. Volume of imports to Ukraine of second-hand clothes and the other products
Source: elaborated by the authors based on Clothing; worn and other worn articles (HScode: 630900), 2019.

Thus, in terms of imports of second-hand clothes and footwear, Ukraine
ranked the 4-th (after Pakistan, Malaysia and Kenya) among 112 countries, while
in 2013 — the 5-th (128.8 bill. USD) among 157 countries after Russia, Pakistan,
Malaysia and Poland (Annex B, Fig. B.3).

In the structure of Ukrainian imports of ready-made clothing and footwear
in 2018, the share of second-hand goods was 13.3% (vs. 17.1% in 2017 and 6.5%
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Fig. 2.24. Share of second-hand goods in Ukrainian imports of finished clothes and footwear, %
Source: elaborated by the authors based on Clothing; worn and other worn articles (HScode: 630900), 2019.

in 2013) (Fig. 2.24). For comparison, in Poland this figure was 3.29%, and in Pa-
kistan (the world leader in the import of used clothing) — 51.12%.

Thus, despite the relative proximity of Ukraine and Poland in the world rank-
ing of importers of second-hand clothes and the other products in 2018, the share
of such goods in the structure of Ukrainian imports of textile products was 10.01
pp. higher than in the Polish structure. of course, the decrease in 2018 (compared
to 2017) in the share of second-hand goods in the volume of imports of ready-
made clothing and footwear in Ukraine to 3.8 pp. is positive, but in general the
trend of this indicator is clearly negative.

At the same time, it should be recognized that in developing economies or
transition economies (with relatively low incomes), the import of second-hand
clothes can be useful because it provides access to cheap clothing and footwear
for the poor. However, on the other hand, such imports significantly reduce the
competitiveness (primarily in terms of price parameters) of domestic textile prod-
ucts in the domestic consumer market, and thus cause a decline in production.

Despite the high import dependence, Ukrainian textile industry is export-ori-
ented —in 2017, 46.21% of manufactured textile and other products were sold on
foreign markets (Fig. 2.25).

That is, the domestic market of Ukraine consumed only 53.79% of domestic
products, while import dependence in the segment of final consumption of textile
goods amounted to 87.22%. At the same time, compared to 2013, the share of do-
mestic products sold on the domestic market increased 1.85 in times, and import
dependence in the segment of final consumption of the textile products in Ukraine
during this period decreased only to 2.75 pp.
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Source: elaborated by the authors based on SSSU, 2019.

Significant export orientation of textile and other textile industries with a high
level of import dependence of the national economy in all segments of consump-
tion of products of these industries indicates the presence of a high share of tolling
operations in Ukrainian exports.

Thus, in 2018, the export of commodity group VIII. Raw hides and skins, leath-
er made up to 56.11% consisted of products made from toll raw materials, and com-
pared to 2013, the value of this indicator increased to 21.89 pp. (Table 2.21).

During the analyzed period, the share of such products in group XII exports
also increased (to 8.28 pp.) shoes, hats, umbrellas. At the same time, in the export
of textile materials and textile products (commodity group XI), the share of prod-
ucts made from toll raw materials, after growing in 2016 to 5.06 pp. returned to
the level of 2013.

In general, it can be stated that there is an almost complete absence
in the Ukrainian export of textile products of leather products, knitted fabrics and
clothing (knitted and textile), as well as domestic shoes.

Thus, garment, textile and footwear enterprises located in Ukraine, but operat-
ing on a tolling basis, provide products not to Ukrainian consumers, but fill the
foreign market and serve the economic interests of certain countries and business
groups. The socio-economic effect for the national economy from the operation
of such enterprises is only in the presence of a relatively small number of low-
paying jobs (compared to neighboring countries, in particular, EU), budget reve-
nues from contributions to the payroll, as well as consumption energy resources.
At the same time, this situation indicates that the output of the domestic textile in-
dustry (in terms of both intermediate (or production) and final consumption), and
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Table 2.21. Share of finished products made from toll raw materials in the export of textile
industry of Ukraine, %

UK;(%;ED Cargo group 2013 | 2014 | 2015 | 2016 | 2017 | 2018
VIII. | The skins are raw, the skin is tanned | 34.32 | 36.2 | 47.94 | 55.5 |57.0 |56.11
41 skins 20.48 | 22.5 | 36.75|48.3 |51.1 |52.80
42 leather goods 66.03 | 79.3 | 74.68 | 81.9 |83.9 | 84.03
43 natural and artificial fur 34.18120.3 |29.59|199 |24.8 |13.61
XI. Textile materials and textile 74.14 | 76.3 | 76.45 | 79.20 | 76.0 | 74.60
products
51 wool 3049 | 169 | 1524|519 |48.1 |49.42
52 cotton 20.63 | 17.7 | 52.96 | 37.0 | 36.7 | 41.82
53 other textile fibers 2441 3.5 216 1.3 2.3 1.01
54 threads, synthetic or artificial 13.96 | 35.6 | 67.38|78.7 |562 |67.36
55 synthetic or artificial staple fibers 12.62 | 12.1 [ 47.76 | 47.7 | 36.1 | 4545
56 cotton 16.14 | 11.7 6.81] 9.3 7.1 5.05
58 special fabrics 64.12 | 674 | 61.24| 649 |69.1 |62.22
59 textile materials 1.20| 2.1 3.89| 69 9.2 |10.21
60 knitted fabrics 76.59 | 75.1 | 74.53 | 78.8 | 87.0 | 88.60
61 clothing and clothing accessories, 76.66 | 77.7 | 76.85|80.0 |77.9 | 78.13
knitted
62 clothing and clothing accessories, 95.90 | 96.4 |96.62|96.6 | 955 |93.88
textile
63 other finished textile products 61.71]69.2 | 6890|759 |73.7 |76.02
XII. Shoes, hats, umbrellas 72.58 | 77.8 | 80.72 | 79.1 | 77.7 | 80.86
64 shoes 7446 | 79.8 | 8297|824 |803 |84.84
65 hats 55.09 | 69.2 |58.46|63.1 |77.2 |49.33
67 treated feathers and down 3090 | 9.5 |4893|61.5 [355 |6592

Source: elaborated by the authors based on SSSU, 2019.

thus the labor market and budget revenues can potentially increase significantly
due to import substitution in the domestic market and qualitative improvement
structure of exports, primarily by reducing the share of finished products made
from toll raw materials.
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2.3.2. Cross-sectoral links of the textile productions

The high level of import dependence and, at the same time, the export orientation
of Ukrainian textile industry was reflected in the structure of its intersectional
relations, in particular, in the use of textile and other products (in the intermediate
consumption segment) by enterprises of other economic activities.

During 2013-2017, the largest consumers of the textile products in Ukraine
were industries that belong to this type of industrial activity (textile, clothing,
leather and the other materials), as well as the trade sector, furniture industry,
public administration and defense (Table 2.22).

Thus, in 2017 in Ukraine 44.42% or 5.330 bill. UAH products of textile indus-
try for industrial purposes were consumed by enterprises engaged in the manu-
facture of textiles, clothing, leather and the other materials. At the same time, it

Table 2.22. Share of the largest consumers of textile products in Ukraine
(in the segment of intermediate consumption), %

NACE activities 2013 | 2014 | 2015 | 2016 | 2017
Manufacture of wood, paper, printing and reproduction 32.21 | 34.08 | 48.05 | 45.30 | 44.42

Wholesale and retail trade; repair of motor vehicles and 1451 7.79 | 9.29 | 10.66 | 8.87
motorcycles

Manufacture of furniture; jewellery, musical instruments, 8.16 | 992 | 828 | 7.25| 8.61
toys; repair and installation of machinery and equipment

Public administration and defence; compulsory social 4.60| 9.33| 7.38| 5.68| 6.77
security

Manufacture of wood, paper, printing and reproduction 1.39| 196 0.83| 4.45| 3.96

Manufacture of food products; beverages and tobacco 457 | 4.03| 344 3.13| 3.67
products
Transportation and storage 4.62| 344 3.10| 3.09| 1.93
Accommodation and food service activities 209 1.26| 0.71| 1.21| 1.73
Agriculture, forestry and fishing 1.06 | 139 130| 1.18| 1.62
Manufacture of rubber and plastic products 1.65| 045| 036| 0.33| 1.53
Other service activities 135 1.27| 0.80| 092| 142
Electricity, gas, steam and air conditioning supply 1.73| 257 | 144| 2.16| 1.34
Manufacture of basic metals 292 3.75| 190| 1.66| 1.27
Construction 222 196| 1.54| 1.12| 1.23
Mining of metal ores, other minerals and quarrying; 1.57| 170 | 1.16| 1.44| 1.17
provision of ancillary services in the field of mining
and quarrying
Manufacture of chemicals and chemical products 1.65| 0.77| 0.63| 041| 1.09

Source: elaborated by the authors based on SSSU, 2019.
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Table 2.23. Share of imports in the structure of intermediate consumption of textile products
in Ukraine, %

NACE activities 2013 | 2014 | 2015 | 2016 | 2017
Manufacture of textiles, wearing apparel, leather and 99.91 | 99.08 | 87.98 | 94.64 | 95.65
related products
Wholesale and retail trade; repair of motor vehicles and 42.86 | 35.97 | 43.07 | 30.62 | 34.96
motorcycles
Manufacture of furniture; other manufacturing 47.68 | 40.25 | 69.59 | 36.90 | 28.94
Public administration and defence; compulsory social 42.76 | 35.94 | 65.15 | 35.73 | 28.82
security

Manufacture of wood, paper, printing and reproduction 81.5239.10 | 52.54 | 30.05 | 32.21
Manufacture of food products; beverages and tobacco 93.05 | 35.83 | 60.57 | 30.94 | 25.23

products
Transportation and storage 42.62 | 35.40 | 59.01 | 31.02 | 47.41
Accommodation and food service activities 42.75 1 36.00 | 92.16 | 31.93 | 20.77
Agriculture, forestry and fishing 4571 |1 37.84 | 59.14 | 36.21 | 24.23
Manufacture of rubber and plastic products 92.66 | 41.67 | 96.15 | 40.63 | 8.20
Other service activities 42.70 | 36.63 | 70.18 | 35.56 | 21.76
Electricity, gas, steam and air conditioning supply 42.98 | 35.61 | 92.23 | 30.19 | 45.96
Manufacture of basic metals 42.49 | 3579 | 94.85 | 31.29 | 40.13
Construction 42.86 | 35.90 | 65.45| 3091 | 27.21
Mining of metal ores, other minerals and quarrying; 42.31]35.56| 74.70 | 30.50 | 35.71

provision of ancillary services in the field of mining

and quarrying
Manufacture of chemicals and chemical products 43.12 | 36.07 | 93.33 | 35.00 | 12.21
Total 66.28 | 58.01 | 76.42 | 60.76 | 59.48

Source: elaborated by the authors based on SSSU, 2019.

should be noted that 95.65% (5098 bill. UAH) of the volume of these products
was covered by imports (Table 2.23).

For comparison, in Poland the textile industry used 28.61% of textile products
and the others industries, of which imports covered 54.35%, and in Italy the values
of these indicators were, respectively, 70.59% and 32.57% (Annex B, Table B.3).

The second largest consumer of textile products in Ukraine is the trade sector,
which in 2017 accounted for 8.87% or to 1.064 bill. UAH, of which 34.96% (372
bill. UAH) was covered by imports. in Poland, on the other hand, the second place
in this structure belonged to the production of furniture with a share of 12.75%,
of which 58.11% was provided by imports. in Italy, furniture production was
also the second largest consumer of textile products, but with a share of 5.54%,
of which 31.03% was covered by imports.
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In Ukraine, in the structure of consumption of textile products for industrial
purposes, the furniture industry ranked third with a share of 8.61% or 1.033 bill.
UAH, of which imports accounted for 28.94% (299 bill. UAH). The relatively low
share of imports in the consumption of furniture products of the textile industry
is a sign of the potential of domestic textile and other industries in providing this
segment. However, the realization and further increase of this potential requires
appropriate conditions for the growth of demand for such products in the domes-
tic market by furniture companies.

In general, the analysis of intersectional relations of the domestic textile in-
dustry and the level of import dependence of the national economy by segments
of consumption of its products can be said that this type of industrial activity
in Ukraine has significant potential to increase output not only for furniture. The
expansion of the range of relevant specialized textile products and the other tex-
tile industries for: the production of rubber and plastic products; the production
of vehicles, trailers and semi-trailers; the production of other vehicles; a public
administration and defense, compulsory social insurance; a health care and social
assistance.

An important argument in favor of this statement is a significant reduction
in the level of dependence of these foreign economic activity on imports of textile
products, and especially the production of rubber and plastic products (to 88.0
pp. compared to 2015). in the other words, over the last 3 years there has been
a significant increase in the share of products manufactured by domestic textile
industries in the intermediate consumption of these type of economic activities
(TEA) that we can see in the Table 2.23.

One of the most important characteristics of the functioning of any type
of processing industry is the structure of its intermediate consumption (or the
structure of production and non-production costs) in the terms of products and
services of the other foreign trade. The production activities of the textile industry
in Ukraine use the products of many foreign trade, but the main suppliers of raw
materials and components are: textile production, production of clothing, leather
and other materials; production of chemicals and chemical products; wholesale
and retail trade; supply of electricity, gas, steam and air conditioning. in 2017,
these 4 foreign economic activity accounted for a total of 70.74% (compared to
66.42% in 2013) of expenditures of the Ukrainian textile industry (Table 2.24).

During 2014-2017, significant changes took place in the sectorial structure
of expenditures of the domestic textile industry. in particular, the share of textile,
clothing, leather and other materials decreased to 8.54 pp., while the share of trade
increased to 9.02 pp. Such structural changes are evidence of increasing the level
of manufacturability (achieving a higher degree of processing of raw materials)
of textile industries in Ukraine, and thus bringing them closer to EU standards. For
example, in the sectorial structure of costs (intermediate consumption) of the Ital-
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Table 2.24. TEA, the products of which occupy the largest share in the cost structure
of textile industry in Ukraine, %

NACE activities 2013 | 2014 | 2015 | 2016 | 2017

Manufacture of textiles, wearing apparel, leather and 41.07 | 43.83 | 33.90 | 34.60 | 32.53
related products

Manufacture of chemicals and chemical products 18.65 | 16.55 | 17.31 | 19.16 | 21.77

Wholesale and retail trade; repair of motor vehicles and 037 | 877 | 843 | 9.06| 9.39
motorcycles

Electricity, gas, steam and air conditioning supply 633 | 536 548| 697 | 7.05
Transportation and storage 212 329 | 332| 398| 4.03
Agriculture, forestry and fishing 5251 3.13| 420| 3.61| 287
Manufacture of rubber and plastic products 637 402 | 4.66| 296 | 241

Source: elaborated by the authors based on SSSU, 2019.

ian textile industry, the share of textile products, clothing, leather and other ma-
terials was 32.47%, and the trade sector accounted for 20.34%. in Germany, the
values of these indicators were, respectively, 22.29% and 24.01%, and in Poland
— 37.04% and 25.87% (Annex B, Table B.4). At the same time, the reduction
in the cost structure of the Ukrainian textile industry of the share of agricultur-
al products (to 2.38 pp. during 2014-2017) and, at the same time, the increase
in the share of chemical products (3.12 pp.) indicates a decrease in production
natural products, and instead — an increase in synthetic.

Despite the gradual approximation of the sectorial structure of expenditures
of the textile industry of Ukraine to the level of the leading EU producers, the
import dependence of domestic industries in the segment of intermediate con-
sumption remains relatively high. Thus, in 2017, 95.65% (vs. 99.91% in 2013)
of the textile products used in the production activities of Ukrainian textile and the
other enterprises were covered by imports (Table 2.25). For comparison, in ITA
the value of this indicator was 32.57%, DEU — 62.34% and POL — 54.35%.

An unconditional positive is the reduction of the level of the import depend-
ence of Ukrainian textile industries in the segment of intermediate consumption
of agricultural products to 30.21% (vs. 98.97% in 2014) and rubber and plastic
products to 34.43% (vs. 90% in 2013). Instead, the share of imports in the chemi-
cal industry used by textiles and the other domestic industries reached 45.53%
(vs. 23.08% in 2013), which, in turn, indicates the problems of development
of the chemical industry in Ukraine. in general, in 2017, the Ukrainian textile
industry used 48.88% of imported resources in its activities (vs. 60.49% in 2013).
For comparison, the import dependence of the textile industry in Italy was 21%,
Germany — 31% and Poland — 37%.
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Table 2.25. Share of imports in the costs of the textile industry in Ukraine (in terms of major
suppliers (TEA) of intermediate goods), %

NACE activities 2013 | 2014 | 2015 | 2016 | 2017
Manufacture of textiles, wearing apparel, leather and 99.91| 99.08 | 87.98 | 94.64 | 95.65
related products
Manufacture of chemicals and chemical products 23.08 | 42.34| 37.95| 36.56 | 45.53
Wholesale and retail trade; repair of motor vehicles and 526 055| 047| 0.52] 0.39
motorcycles
Electricity, gas, steam and air conditioning supply 0.00| 0.00| 0.00| 0.00| 0.00
Transportation and storage 35.45| 15.20 | 15.43 | 41.29 | 46.52
Agriculture, forestry and fishing 78.68 | 98.97 | 58.92 | 32.61 | 30.21
Manufacture of rubber and plastic products 90.00 | 32.13 | 31.78 | 31.84 | 34.43
Total 60.49 | 58.87 | 46.09 | 47.81 | 48.88

Source: elaborated by the authors based on SSSU, 2019.

Summarizing this block of research, we can state the tendency to reduce the
level of import dependence of textile industries in Ukraine and the gradual ap-
proximation of the structure of its intersectional ties to the standards of EU coun-
tries, in particular Italy and Germany, which are leaders in the textiles, leather,
clothing and footwear in Europe. At the same time, further development and rais-
ing the level of manufacturability of Ukrainian textile industry products requires
strengthening the latter’s integration with the trade sector. This is due to the fact
that through the trade network, companies, on the one hand, purchase the nec-
essary materials for production processes and components manufactured by the
other foreign trade, and on the other — sell their products (wholesale and retail).
However, the trade sector (and especially the retail sector) in Ukraine requires
a radical “de-shadowing”, legalization of all the operations. in addition, increas-
ing the competitiveness of the domestic textile industry in the both domestic and
foreign markets is impossible without import substitution in the segment of inter-
mediate goods, raw materials, materials and components, especially fabrics.



Chapter 3

Industry of Ukraine and EU member states:
Comparative evaluation

3.1. Comparative analysis of structural parameters of industry
in Ukraine and EU countries

The competitiveness of the industrial sector of the economy is its permanent abil-
ity to withstand competition due to the availability of appropriate potential (espe-
cially the formed structural characteristics) provided that a high level of efficiency
is achieved. The proposed methodological approach allows to systematically as-
sess the competitiveness of industry at the macro and meso levels, as it covers
a number of structural characteristics, including: the level of industrial economy,
industry specialization (by the types of industrial activity and processing), its the
internal and external efficiency. So, to implement this approach, an appropriate
economic and mathematical apparatus has been developed.

The overall level of competitiveness of the industrial sector of the economy
reflects the coefficient of structural advantages (K) — a complex indicator that
combines primary determinants:

K=K,=2, (3.1)

where
K, —the indicator of the share of industry in the export of GVA of all
TEA((reflects external efficiency);
K, — the indicator of the share of industry in the GVA of all foreign trade;
K, — the indicator of the industrial level of the economy (reflects the share
of industry in the output of all TEA).

V rom
K, = ”7, (3.2)
where
V. —the industrial output, V' — the production of all TEA;

prom
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Dpram
KD :T’ (33)

where
D —the GVA of the industry, D — the GVA of all TEA;

prom

E rom D rom ED
K =t e 22 (3.4)
|14 14
prom
where
E,,, —the export of industrial products, £ — the export of goods and services.
Taking into account (4.2)-(4.4), equation (4.1) can be written as a model:
E,.D D E D} 2
K = prom”— prom XLX prom > V _ __prom % [z)rom _D_2 (35)
V orom ED D V,,, E V.. V
The share of GVA in industrial output is singled out (KL'; ):
D
K) =, (3.6)

prom

This indicator characterizes the socio-economic efficiency of the industrial
sector of the economy. Its high value (> 0.5) is a necessary condition for the reali-
zation of competitive potential.

The coefficient of structural advantages of industrial activities K' is deter-
mined by the formula:

K' =K, —2, 3.7
g 3.7
where
K — the indicator of the share of the GVA of industrial activities in industrial

exports;

K, — the indicator of the share of industrial activities in the GVA;
K, — the indicator of industry specialization (reflects the structure of industry

in terms of industrial activities).

K, = VL , (3.8)
prom

where

V. — the issue of the i-th type of industrial activity;
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K =—2 (3.9)

where
D, — the GVA of the i-th type of industrial activity;

K‘; — E[Dl' : EpromDprom
V. V

i prom

, (3.10)

where
E. —the export of products of the i-th type of industrial activity.

A similar tools are used to assess the competitiveness of the processing indus-
try (by the type of production).

As we can see, the level of industrial economy of the country characterizes
the size of its industrial sector in the release of all TEA. The national economy
of Ukraine belongs to the industrial type. Thus, in spite of a decrease in the share
of industry in the release of all TEA, in 2015, Ukraine’s 7.65 pp. Prevailed
in the EU-28 for this indicator (Table 3.1), reaching of the 5-th — this place among
EU member states and the 2-nd only to Ireland, Slovakia, Czech Republic and
Hungary, respectively, at 10.77 and 6.69, 6.44 and 5.87 pp. (Annex C, Table C.1).

Table 3.1. The share of industry (by the types of industrial activity) in the production
of all TEA in industry

. . o Ukraine EU-28
Type of industrial activity
2012 | 2013 | 2014 | 2015 | 2012 | 2013 | 2014 | 2015
Industry 41.15 | 38.34 | 38.87 | 38.10 | 30.96 | 30.66 | 30.35 | 30.45
Extractive industry and career 11.80 | 12.75 | 11.98 | 11.67 | 2.24 | 2.12| 1.92| 1.66
development
Manufacturing 75.19 | 73.93 | 74.84 | 75.57 | 84.50 | 84.42 | 84.92 | 85.29

Supply of electricity, gas, steam 11.15 | 11.49 | 11.38 | 11.08 | 9.68 | 9.85| 9.51| 9.45
and air condition

Water supply; sewage, waste 1.86 | 1.83| 1.80| 1.69| 3.58| 3.61| 3.65| 3.60
management

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.

The 6-th place was occupied by Poland, whose share of industry in the issue
of'all in 2015 was 37.79% (vs. 38.1% in Ukraine). At the same time, in terms of in-
dustrial output, the country was the 7-th among the EU member states in 2015,
while Ukraine occupied only the 19-th place (compared to the 13-th in 2013). The
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volume of domestic industry output is 30.7 in times smaller than that of the Ger-
man industry leader (Annex D, Table D.1).

Among the industrial activities, the largest share in the structure of industrial
production (with a tendency to increase) is the processing industry. The value
of this indicator in Ukraine during the analyzed period was more than 9.0%, be-
low, than in the EU-28, which indicates the national economy’s belonging to the
raw material type. Thus, in 2015, the domestic processing industry by the share
of the industrial sector of the economy ranked the 25-th among the EU member
states, but in terms of volume — the 20-th (compared to the 15-th in 2013), yielding
to German processing industry in more than 36 in times.

The highest share of manufacturing in the industry in 2015 was in the Ire-
land (96.71%), Hungary (92.86%) and Belgium (90.78%). At the same time, these
countries occupied the 8-th, 16-th and 9-th places according to the volume of pro-
duction of the processing industry. in four EU countries, the share of processing
industry in the issue was less than in Ukraine. in addition to Malta, Croatia and
Cyprus, the UK also owns these countries, which in terms of output of the pro-
cessing industry prevails over Ukraine more than 13 in times, ranked the 4-th
among the EU.

In the structure of Ukraine’s industrial sector, relatively high (> 11%) is
a share of extractive industry and the development of quarries. By this indicator,
Ukraine during 2012-2015 consistently exceeded the EU-28 by more than 10.0%
and was ranked the 1-st number among the countries in question, but the 6-th — by
volume (compared to the 3-rd in 2013), which is almost 6.5 in times lower than
the leader of the UK. Among the EU member states, the mining and quarrying
are the most specialized in Croatia (with a share of 10.60% in 2015), GB (5.42%)
and Netherlands (5.07%). in the other of the analyzed countries, the share of this
type of industrial activity in the production of the industrial sector of the economy
was less than 5% in 2015, in particular in Poland — 3.74% (the 7-th place), which,
however, in the 2015, took the 3-rd place in the volume of extraction industry and
development of quarries.

By the share of electricity, gas, steam and air-conditioned air supply in the in-
dustry over the analyzed period of time, Ukraine steadily surpassed the EU-28 by
more than 1.5 pp., in 2015, the 13-th place among the EU member states. Despite
the decreasing trend in the value of this indicator since 2014, Ukraine has a signif-
icant potential for developing of this type of the industrial activity, primarily elec-
tricity (nuclear, hydro- and renewable), but it was only the 16-th in 2015 in terms
of'its output (vs. the 14-th in 2013), lagging behind GB more than 20 in times.

In EU, the share of electricity, gas, steam and the air conditioning in industrial
production in 2015 was the highest in Cyprus (18.35% vs. 21.91% in 2014) and
in Latvia (18.19% vs. 20.34%), that is, in countries with very low volumes of this
kind of the industrial activity (the 28-th and 23-rd places respectively). Instead,
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the Poland, which ranked the 17-th among the countries under consideration for
the share of electricity, gas, steam and air conditioning in the structure of the in-
dustrial sector of the economy (8.82%), was the 6-th in terms of volume output.

The share of such industrial activities as the water supply, sewage, waste man-
agement in the structure of industrial output Ukraine during the analyzed period
fell to the EU-28 almost at twice, having achieved the 27-th place in 2015 among
the EU member states after Slovakia and Ireland. At the same time, in terms
of the release of this type of industrial activity, these countries occupied, respec-
tively, the 19-th and the18-th places, while Ukraine is the 20-th.

The socio-economic result of functioning of the industrial sector of economy
is characterized by the amount of GVA that created by it. By the share of industry
in the GVA of all TEA, Ukraine prevailed in the EU-28 in all years of the analyzed
period of time (Table 3.2).

Table 3.2. The share of industry (by the types of industrial activity) in the GVA of all TEA
in industry

Ukraine EU-28
Type of industrial activity
2012 | 2013 | 2014 | 2015 | 2012 | 2013 | 2014 | 2015
Industry 24.84 | 22.68 | 23.52 | 23.27 | 19.36 | 19.31 | 19.02 | 19.39
Extractive industry and career 26.32| 27.15| 2433 | 2420 4.51| 4.17| 3.62| 2.80
development
Manufacturing 56.91| 55.97| 59.66 | 60.21| 80.08 | 80.39 | 81.39 | 82.46

Supply of electricity. gas. steam 14.53 | 14.59| 13.79| 13.58| 10.29| 10.31| 10.00| 9.91
and air condition

Water supply; sewage. waste 224 229| 222 2.02| 497 495| 5.00| 4.83
management

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.

In 2015, Ukraine ranked the 10-th among the EU member states by the value
of this indicator (vs. the 5-th by share), with Ireland, CR, Hungary, Romania, Slo-
venia, Slovakia, Poland, Germany and Bulgaria (Annex C, Table C.2). However,
in terms of the production of airborne vehicles, domestic industry was only the 20-th,
behind the leader — the industry of Germany — 43.8 in times (Annex D, Table D.2).

The share of extractive industry and the development of quarries in the in-
dustry in Ukraine during 2012-2015 surpassed the similar figure of the EU-28
by more than 20.0%. Therefore, being the 1-st among EU member states for this
indicator, Ukraine occupied only the 6-th place in 2015 in volume of extractive in-
dustry and quarrying, yielding to the leader of the UK at 7.2 in times. At the same
time, Germany’s share of this kind of industrial activity in the aviation industry is
only 0.59%, but in terms of the volume of GVA it dominates Ukraine 1.2 in times,
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ranked the 5-th among the EU member states. It follows that the domestic ex-
tractive industry has a great potential, which, on the one hand, is one of the key
competitive advantages of Ukraine on the world market of resources, and, on
the other, requires significant investment for the further development of this kind
of industrial activity on an intensive basis.

Instead, the domestic processing industry is characterized as a completely op-
posite situation. Thus, for the part of the processing industry in GVA of industry,
Ukraine during 2012-2015 lagged behind the EU-28 by more than 20.0% and
ranked last among of all the countries analyzed. However, in terms of the vol-
ume of GVA produced, the domestic processing industry was the 20-th in 2015,
giving the way to the leader of German processing industry — 64.7 in times. Ire-
land (94.42% in 2015 compared with 88.43% in 2014), which ranked the 6-th
in terms of processing industry, has the highest share of the industrial processing
in the GVA of the industry from EU member states.

The share of electricity, gas, steam and air-conditioned air supply in industry
Ukraine during the analyzed period to more than in 3.5%. The EU-28 exceeded,
having achieved the 9-th place among EU member states in 2015. However, de-
spite the high significance of the structural index, Ukrainian energy sector was
only the 18-th in terms of the volume of airborne vehicles, lagging behind the
leader — the energy of Germany — more than 20 in times.

Ukraine is an outsider among the EU-28 in terms of the performance of such
industrial activities as water supply, sewage, waste management, the share
of which in the domestic GVA in 2012-2015 was less than in the EU-28, by more
than 2.5 pp. But in 2015 by the value of this indicator Ukraine ranked the 28-th
among the EU member states (ahead of only Ireland) and at the same time the
24-th — by the volume of GVA created by named type of industrial activity. The
problematic situation is due to organizational and economic factors that affect this
type of industrial activity in water supply, sewage, waste management in Ukraine.
This is the unsatisfactory condition of fixed assets, unjustified price policy, and the
lack of competition in this segment of the market.

The socio-economic efficiency of industry reflects the share of GVA in the out-
put of this sector of the economy. The higher the value of the indicator, the more
efficient the industry functions, as a result of which the social and economic ef-
fects are reflected, which are reflected in components of GVA — the wages of em-
ployees, gross profit, mixed income. By the indicator of the share of GVA emis-
sions in the industry during the analyzed period of time, Ukraine was more than
in 5.0 pp. by EU-28 was inferior (Table 3.3).

As a result of reducing the level of the efficiency to 0.32 pp. in 2015, com-
pared to previous domestic industry, it became an outsider in EU, dominated only
by Slovakian at 2.21 pp. (Annex C, Table C.3).
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Table 3.3. Share of GVA in industrial output (by the types of industrial activity)

. . o Ukraine EU-28
Type of industrial activity
2012 | 2013 | 2014 | 2015 | 2012 | 2013 | 2014 | 2015
Industry 24.18 | 24.78 | 24.95 | 24.63 | 29.89 | 30.24 | 29.88 | 30.23
Extractive industry and career 53.93 | 52.79 | 50.66 | 51.10 | 60.23 | 59.44 | 56.26 | 50.79
development
Manufacturing 18.30 | 18.76 | 19.89 | 19.63 | 28.32 | 28.80 | 28.63 | 29.23

Supply of electricity, gas, steam 31.52 | 31.47 | 30.21 | 30.20 | 31.78 | 31.67 | 31.43 | 31.72
and air condition

Water supply; sewage, waste 29.21 {1 30.99 | 30.84 | 29.37 | 41.43 | 41.38 | 40.96 | 40.54
management

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.

The Denmark (40.39% in 2015 vs. 38.66% in 2014) is the leader among the
list of analyzed countries, which is ahead of Sweden and the Germany, respective-
ly, to 4.64 and 5.14 pp. The high efficiency of industry (more than 34% in 2015)
was also demonstrated by Lithua, Croatia and the UK.

The smallest level of socio-economic efficiency is characteristic for process-
ing industry. in Ukraine during 2012-2015, the share of GVA in the production
of this type of industrial activity was more over 9.0 pp. below, than in EU-28.
Thus, in 2015, Ukraine by value of indicator lags behind the outsiders among the
analyzed countries — Slovakia and Bulgaria —to 1.99 and 3.0 pp. Instead, Romania
(34.69%) became the 2-nd after Denmark (38.07%) for the share of GVA emis-
sions in the production of manufacturing.

The share of GVA emissions in the extraction industry and development
of quarries in Ukraine at first time exceeded EU-28. However, given the pre-
ponderance of Ukraine (with a large margin) among the EU countries in terms
of the share of extractive industry in the production and in the GTS-industry, it’s
the 13-th place in terms of value of the share of GVA emissions in the release
of this type of industrial activity is a sign of inefficient use existing production
potential. Among EU, Danish extractive industry (80.18% in 2015 vs. 84.72%
in 2014) and Netherlands (74.57% vs. 78.21%) have the highest efficiency, al-
though with a downward trend. in 2015, the high value (> 60%) of the share
of GVA emissions in production of the processing industry reached Bulgaria and
Slovakia. At the same time, it is precisely in these countries that the lowest among
EU member states is the efficiency of the processing industry.

During the analyzed period of time, the lag between the values of the indica-
tor of the share of GVA volumes in supply of electricity, gas, steam and air-con-
ditioned air in Ukraine and the EU-28 constantly increased in favor of the latter
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and in 2015 reached to 1.52. pp. Ukraine has fallen the 23-rd among the ana-
lyzed countries on the effectiveness of this type of the industrial activity, while
ranking the 13-th in the share of the latter in the issue and the 9-th in the share
of the GVA assets. It is worth noting the presence of a very significant lag (more
than 3 in times) between the values of the share of GVA emissions in the pro-
duction of electricity, gas, steam and the air conditioning in various EU member
states. Thus, the highest value of this indicator was in Sweden in 2015 (60.62%
vs. 65.79% in 2014), and the lowest in Austria (19.66%), Slovakia (21.62%),
Italy (25.49%) and Great Britain (25.61%). The latter was among the top 3
in terms of electricity, gas, steam and air conditioning in industrial production
(16.5% vs. 11.08% in Ukraine), but inferior to Ukraine by the efficiency of this
kind of industrial activity to 4.59 pp.

The value of the indicator of the share of GVA emissions from the supply
of water, sanitation, and waste management during 2012-2015 years in Ukraine
was lower than in the EU-28, at more than in 10.0 pp., which made it an outsider
among EU member states on effectiveness of this type of industrial activity. This
situation necessitates a revision of the state industrial policy on water supply, sani-
tation, waste management in order to increase its capacity (taking into account
water resources in Ukraine) and increase productivity. For example, in the post-
socialist countries, such as the Croatia, Slovakia, Poland, Bulgaria, Lithua and
Latvia in 2015, the share of the GVA in the production of this type of industrial
activity was more than 50%. This implies a need to deregulate this type of indus-
trial activity in Ukraine in liberalization of tariff policy.

The importance of the industrial sector of the economy in foreign trade
(from the standpoint of its socio-economic efficiency) characterizes the indicator
of share of industry in exports of GVA of all TEA. The greater value of this indi-
cator, greater the presence of high-quality industrial products in foreign markets,
and hence the higher competitiveness of the country’s industry. in 2012 and 2014,
Ukraine surpassed the EU-28, which is evidence of the high export orientation
of the industrial sector of the national economy (Table 3.4).

However, in 2015, due to a decrease in the share of domestic industry in the ex-
port of GVA of all TEA in industry (and opposite processes in the EU-28), Ukraine
yielded the latter to 4.06 pp., having the 21-st place (vs. the 13-th in 2014) among
the EU member states for this indicator (Annex C, Table C.4). At the same time,
Ukrainian industry was the 19-th in terms of exports of GVA (Annex D, Table D.3)
and in terms of exports of industrial products (Annex D, Table D.4).

The leaders in the EU-28 in terms of the share of industry in the export
of GVA of all foreign trade in 2015 was Romania (57.22%), which at the same
time ranked the 15-th in terms of industrial GVA exports and the 17-th in terms
of industrial exports. in Belgium and Netherlands, on the other hand, the share



3.1. Comparative analysis of structural parameters of industry in Ukraine and EU countries 121

Table 3.4. Share of industry (by the types of industrial activity) in the export of GVA of all
TEA (in industry)

) ) o Ukraine EU-28
Types of industrial activity
2012 | 2013 | 2014 | 2015 | 2012 | 2013 | 2014 | 2015
Industry 41.59 |39.51 | 40.54 | 37.21 | 40.48 | 40.40 | 40.51 | 41.27
Extractive industry and career 18.13 [22.14 |22.46 {1991 | 392 | 3.62 | 347 | 2.83
development
Manufacturing 68.42 | 66.68 [ 69.71 | 70.92 | 91.65 | 92.45 | 92.89 |93.89

Supply of electricity, gas, steam .71 | 1.71 | 1.61 | 149 | 023 | 0.18 | 0.20 | 0.20
and air condition

Water supply; sewage, waste 0.19| 023 | 020| 021 | 1.56| 124 | 1.43 | 1.38
management

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.

of industry in GVA exports was less than 20 per cent. These are countries with
a post-industrial type of economy — in the structure of output, GVA and exports,
they are dominated by the service sector. However, they are in the Top-10 among
EU member states in terms of both industrial exports exports.

Among the types of industrial activity, the most export-oriented is processing
industry. However, the share of the domestic processing industry in the export
of GVA to the industry in general (despite an increase to 4.24 pp. during 2014-
2015) remains significantly lower than in EU-28. in particular, in 2015 this gap
amounted to almost 23.0 pp. Thus, having dropped to the 2-nd positions, Ukraine
has become an outsider among EU member states in this indicator, being at the
same time the 21-st in terms of the exports of GVA of the processing industry and
the 19-th in terms of exports of the latter’s products.

Instead mining and quarrying in Ukraine is the most export-oriented coun-
try compared with the EU countries — its share in the export of the GVA assets
of the industrial sector of the national economy during the analyzed period aver-
aged almost 6 in times (over to 17 pp.), which was the same as in the EU-28.
However, being the leader among EU member states in terms of this structural
indicator, Ukraine in 2015 occupied only the 4-th place in the volume of export
of the GVA assets extractive industry and the development of quarries and the
3-rd — by the volume of export of products of this type of industrial activity.
in the E-28, the highest volumes of exports of products and mining industries and
the development of quarries were demonstrated by Poland — it surpassed Ukraine
by these absolute figures to 1.42 and 1.55 in times respectively.

The export-oriented in Ukraine is a kind of industrial activity such as supply
of electricity, gas, steam and air-conditioned air. Despite the tendentious decline in its
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share in the exports of industry, Ukraine in this indicator in the EU-28 was dominated
to 1.29 pp. in 2015, being the 8-th among the list of analyzed countries. At the same
time, the domestic industry ranks the 7-th in terms of exports of electricity, gas, steam
and air-conditioned air, giving way to the leader of the German industry almost 38
and 45 in times the volume of the GVA exports by this type of industrial activity.

The water supply, the sewage, waste management has the smallest share
in the export of GVA industry, during 2012-2015, Ukraine was inferior to EU-28
for this structural indicator to much more than 1 pp. and ranked the 26-th among
in EU. The position of Ukraine and the volume of export of the GVA of this type
of industrial activity is similar: it lags behind the leader, — Germany, — more than
122 in times, while by volume of exports of water supply, sewage, waste manage-
ment — almost 76 in times.

The overall level of competitiveness of the industrial sector of the economy
reflects a comprehensive indicator of structural advantages. It aggregates the val-
ues of primary structural indicators, in particular, such as the share of industry
in the production of all foreign trade, the share of industry in the GVA of all for-
eign trade, the share of industry in the export of GVA troops.

The value of the coefficient of structural advantages of industry in EU-28 dur-
ing the analyzed period was almost unchanged, but in 2015, compared to the pre-
vious year, increased to 0.009 points (Table 3.5).

Table 3.5. Coefficient of structural advantages of industry (the types of industrial activity),
share of unit

Ukraine EU-28
Type of industrial activity
2012 | 2013 | 2014 | 2015 | 2012 | 2013 | 2014 | 2015
Industry 0.251 | 0.234 | 0.245 | 0.227 | 0.253 | 0.254 | 0.254 | 0.263
Mining and quarrying 0.404 | 0.472 | 0.456 | 0.413 | 0.079 | 0.071 | 0.065 | 0.047
Processing industry 0.518 | 0.505 | 0.556 | 0.565 | 0.869 | 0.880 | 0.890 | 0.908

Supply of electricity, gas, steam | 0.022 | 0.022 | 0.020 | 0.018 | 0.002 | 0.002 | 0.002 | 0.002
and air conditioning

Water supply; sewerage, waste 0.002 | 0.003 | 0.002 | 0.003 | 0.022 | 0.017 | 0.020 | 0.019
management

Source: elaborated by the authors’ calculations according to Tables 2.1-2.4.

In Ukraine, on the other hand, this indicator fluctuated annually, and in 2015
it decreased to 0.018 points. So, the gap between the levels of industrial competi-
tiveness increased to 0.036 points in favor of EU-28. As a result, Ukraine in 2015
dropped to the 20-th place (vs. the 14-th in 2014) among EU member states in terms



3.1. Comparative analysis of structural parameters of industry in Ukraine and EU countries 123

of the structural advantages of industry (Annex C, Table C.5). This decline in posi-
tion of the industrial sector of the national economy is explained primarily by the
reduction of the latter’s share in the export of GVA of all foreign trade.

The leaders in EU-28 in terms of industrial indicators are Romania and Ire-
land, which outnumber Ukraine almost in twice. This is largely due to the high ef-
ficiency of foreign economic activity of these countries, the highest values of their
industry shares in GVA exports. However, in terms of exports of industrial GVA,
Ireland and Romania rank, respectively, only the 11-th and the 15-th among EU
member states.

The domestic extractive industry is out of competition in EU. Thus, despite
the decrease in Ukraine during 2014-2015, the indicator of structural advantag-
es of this type of the industrial activity, its value consistently exceeded EU-28,
in 2015 to 0.366 points.

The leading position of the domestic extractive industry among EU member
states is due to its absolute predominance in terms of primary structural indica-
tors, although the efficiency of this type of industrial activity in Ukraine is 1.58
in times lower than in Denmark — the closest pursuer 2015 vs. 0.227 points in 2014.
in the latter, the share of mining and quarrying in industrial output in 2015 was only
4.07%, while in Ukraine the value of this indicator was almost 3 in times higher.

The domestic electric power engineering also remains highly competitive
in the EU. Thus, despite the downward trend, in 2015 the value of the indicator
of structural advantages of this type of industrial activity in Ukraine was 9 in times
higher than EU-28. Thus, Ukraine ranked the 6-th among the analyzed countries
in terms of key structural indicators in the supply of electricity, the gas, steam
and air conditioning, behind such recent members of EU as Estonia, Bulgaria,
Slovenia, CR and Croatia. These countries, on the other hand, have a much higher
efficiency of this type of the TEA.

In terms of the coefficient of structural advantages in water supply, sewerage,
waste management during 2012-2015, Ukraine was inferior to the EU-28 in more
than 6 in times, ranking the 26-th among the analyzed countries. This situation is
due to low values of primary structural and absolute indicators, as well as indica-
tors of efficiency of this type of industrial activity in Ukraine.

The least competitive among the types of industrial activity in EU in terms
of'the structural indicators and socio-economic efficiency is the domestic process-
ing industry. Thus, inferior to EU-28 in 1.6 in times the value of the coefficient
of structural advantages, Ukraine in 2015 in this indicator took the penultimate
(before Malta) place among EU member states. However, according to the val-
ues of absolute performance indicators, Ukrainian processing industry was on the
19-th-21st places, which testifies to significant productivity and the availability
of reserves to increase its production potential.
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Thus, having industrial potential and at the same time significant natural raw
materials and human resources, in 2015 Ukraine ranked only the 19-th among EU
member states in terms of the industrial output (the 13-th in 2013) and the 20-th
on volume of GVA of the last, conceding to the leader — Germany — in more than
30 and almost 44 in times accordingly.

The specialization of domestic industry is typical for countries with a raw
material type of economy. Thus, in particular, the share of mining and quarry-
ing in the structure of GVA in the industrial sector of the national economy is
over 24% (the highest figure among EU member states — 13.35% in Netherlands),
and the share of manufacturing — only 60.21% (the lowest value in the EU-28 —
64.46% in Cyprus).

Ukrainian extractive industry is fully export-oriented — its share in the export
of GVA of industrial sector of the national economy is approaching 20% (the
highest rate among EU member states — 8.15% in Croatia). But in terms of GVA
exports of this type of industrial activity and, and the volume of production — the
3-rd. Ukraine’s competitors in this segment of merchandise exports are Poland,
GB, Denmark and Germany.

The key problem of Ukrainian industry is its low efficiency — 28-th place
among EU member states in terms of the share of GVA in output. The least ef-
ficient are processing plants, in which the share of GVA in output is 19.63%
(the lowest value in the EU-28 — 21.62% in Slovakia). The above indicates the
dominance in the cost structure of industrial products of the material and energy
components and, thus, confirms the raw material orientation of domestic industry,
in particular, processing.

The price of the raw materials directly depends on the situation on the world
markets of energy and material resources. As the main export goods in Ukraine
are products of the food industry and metallurgy, the decline in prices for agricul-
tural products and metal has led to a reduction in foreign exchange earnings, and
hence a decline in the national currency. As a result, the volumes of output, GVA,
exports of domestic industry in value terms decreased significantly. The latter,
in turn, caused Ukraine to lose its positions in the relevant rankings among EU
member states.

For the domestic industry, not only is the low share of GVA emissions
in the production, but also the irrational structure of GVA, despite the tendency to
improve it. Thus, in Ukraine, the share of gross profit, mixed income in the struc-
ture of the GVA industrial sector of the industry in 2015 was less than 50%, while
in Poland it was close to 60% (Table 3.6). According to this indicator, Ukraine oc-
cupied the 18-th place (compared to the 28-th in 2013) among EU member states
(Annex E, Table E.1).
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Table 3.6. Structure of the GVA in industry, %

Indicator Ukraine Poland
2013 | 2014 | 2015 | 2013 | 2014 | 2015
Industry 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Wages of employees 66.50| 59.85| 52.87| 41.90| 44.30| 41.40
Other taxes related to production 316 2.90| 246| 1.70| 1.70| 1.60
Other subsidies related to production -5.85| —6.08| —2.04| -0.90| -1.40| -1.30
Gross profit, mixed income 36.19| 43.32| 46.71| 57.30| 55.40| 58.30
Mining and quarrying 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Wages of employees 59.78 | 43.89| 3597| 56.90| 65.80| 56.50
Other taxes related to production 1.73 1.92 2.11 4.001 450 3.50
Other subsidies related to production -17.58|-11.52| -2.52| -1.00| -1.80| -0.30
Gross profit, mixed income 56.07| 65.71| 64.44| 40.10| 31.50| 40.30
Extraction of stone and brown coal 100.00 | 100.00 | 100.00| 100.00 | 100.00 | 100.00
Wages of employees 148.40 | 143.30| 147.06| 76.50| 96.80| 72.20
Other taxes related to production 2.000 2.40| 240| 0.60| 2.30 1.50
Other subsidies related to production —-64.50 | -75.70 | -15.41| -0.10| -1.40{ 0.00
Gross profit, mixed income 14.10| 30.00|-34.05| 23.00| 2.30| 26.30
Manufacturing 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Wages of employees 69.75| 63.71| 56.18| 43.00| 45.40( 43.30
Other taxes related to production 378 3.221 290 1.10| 1.10f 0.90
Other subsidies related to production -041| -0.11| -0.13| -0.90| -1.50| -1.50
Gross profit, mixed income 26.89| 33.17| 41.05| 56.80| 55.00({ 57.30
Electricity, gas, steam and air conditioning | 100.00 | 100.00 | 100.00| 100.00| 100.00| 100.00
supply
Wages of employees 59.60| 66.00| 61.14| 26.60| 26.80| 23.30
Other taxes related to production 3.60| 340 4383 1.80| 2.40| 2.80
Other subsidies related to production -4.70|1-20.20| -11.66| -0.20| -0.40| -0.30
Gross profit, mixed income 41.50| 50.80| 45.69| 71.80| 71.20| 74.20
Water supply; sewerage, waste 100.00| 100.00| 100.00| 100.00| 100.00| 100.00
management and remediation activities
Wages of employees 110.60| 92.70| 101.31| 42.80| 42.70| 41.20
Other taxes related to production 2.50 1.90| 526 530 6.40| 5.50
Other subsidies related to production —7.101 -19.10| -16.23| -2.00| -2.60| -2.50
Gross profit, mixed income —6.00| 24.50| 9.65| 53.90| 53.50| 55.80

Source: elaborated by the authors based on SSSU, 2019; CSOP, 2017.
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Despite the reduction in production-related subsidies in 2015, 2.87 in times
(compared with 2013), the Ukrainian mining industry remains more subsidized
than Polish. This is mostly true for the extraction of brown coal, reducing subsi-
dies to which 4.2 in times resulted in its loss-making. At the same time, subsidies
to this kind of extractive industry were stopped in Poland, but the share of profits
in its was more than 26%. in parallel with the reduction of subsidies for the mining
and processing industry, in 2014-2015, opposite processes in the supply of elec-
tricity, gas, steam and air-conditioned air, water supply, sewage, waste manage-
ment occurred in Ukraine.

The latter’s of structure of GVA shows its direct dependence on government
subsidies, while in Poland and the other EU member states (with the exception
of the Slovenia and Hungary, where the share of income in GVA of water supply,
sewage and the waste management was less than 27%), this the type of industrial
activity is highly profitable.

In 2015, Ukraine was an outsider among EU member states in terms of share
of gross profits, mixed income in the structure of airborne transmission of gas,
steam, and air conditioning (45.69%), although the subsidy of this type of in-
dustrial activity remained high (11,66% vs. 0.3% in Poland). Instead, the domes-
tic mining industry is the most profitable. Despite the decrease in state subsidies
in 2015 to 4,57 in times, the share of profits in GVA of this type of industrial
activity declined only 1,27 pp. —up to 64.44% (vs. 40.3 in Poland). Thus, Ukraine
ranks the 7-th among the countries under consideration.

The domestic processing industry accelerates the growth of profitability (to
14.2 pp. during 2013-2015) with a parallel decrease in subsidization (to 0.28
pp.)- As a result, Ukraine, in terms of the share of gross profit, mixed income
in the structure of processing industries, in 2015, took the 21-st place (compared
to the 27-th in 2013) among EU member states. It should be emphasized that
in Poland, which prevailed over Ukraine by this structural indicator to 16.25 pp.,
the share of subsidies in the processing industry increased to 0.6 pp.

Consequently, the results of the analysis provide grounds for asserting a need
for further restructuring of Ukraine’s industrial sector. The gradual optimization
of the structure of domestic industry should simultaneously cover all types of in-
dustrial activities. A key criterion for such an optimization is the increase in socio-
economic efficiency, which, in turn, is to increase the GVA security and improve
its structure, in particular the increase in the share of gross operating profit, mixed
income. The structure of the industrial sector of the national economy should
be dominated by those types of industrial activity that create the largest amount
of value added, but at the same time are not raw materials. That is, the develop-
ment of the processing industry should be a priority of the new industrial policy
in Ukraine.
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3.2. Rating assessment of the structure and efficiency
of the processing industry of Ukraine and the EU countries

The structure of the processing industry, hence its specialization, is characterized
by the share of individual industries in the total output of this type of industrial
activity. Higher the value of the indicator, more the country’s processing industry
specializes in a particular production.

The structure of the domestic processing industry (by output) during 2013-
2015 has undergone some changes. Thus, the share of the food industry increased
the most (to 4.12 pp.), while the share of production of the other vehicles de-
creased to 3.22 pp. (Table 3.7).

In the contrast to Ukraine, in the EU-28 the values of the share of individual
refineries in relevant structure varied within 1.0 pp., and only the share of produc-

Table 3.7. Share of production in the manufacturing industry of Ukraine and the EU-28, %

Ukraine EU-28
2013 | 2014 | 2015 | 2013 | 2014 | 2015

Manufacture of food products; beverages and tobacco 29.59 | 31.30 | 33.71 | 16.07 | 1594 | 15.59
products

Manufacturing

Manufacture of textiles, wearing apparel, leather and 1.40 1.42 1.75 3.10 3.16 3.10
related products

Manufacture of wood, paper, printing and reproduction 4.97 5.38 5.97 5.72 5.68 5.61

Manufacture of coke and refined petroleum products 6.29 5.60 5.01 6.91 5.52 5.26
Manufacture of chemicals and chemical products 6.00 5.47 6.25 7.84 7.84 7.92
Manufacture of basic pharmaceutical products and 1.52 1.75 1.90 3.49 3.40 3.46
pharmaceutical preparations
Manufacture of rubber and plastic products 279 | 295 327 | 4.07| 414 | 4.10
Manufacture of other non-metallic mineral products 4.60 4.30 4.59 2.96 2.98 2.93
Manufacture of basic metals 21.01 | 23.99 | 21.58 5.58 5.78 5.65
Manufacture of fabricated metal products, except 3.38 2.71 2.88 6.94 7.04 6.96

machinery and equipment

Manufacture of computer, electronic and optical products 0.85 0.86 0.70 4.15 4.18 5.12

Manufacture of electrical equipment 2.49 2.47 2.11 4.05 4.15 4.14
Manufacture of machinery and equipment n.e.c. 445 | 3.81 344 | 9.3 | 933 | 922
Manufacture of motor vehicles, trailers and semi-trailers 1.38 1.39 1.12 | 1099 | 11.91 | 11.96
Manufacture of other transport equipment 542 | 296 | 220 | 3.04| 292 | 297
Manufacture of furniture; jewellery, musical 3.87 3.62 3.52 5.96 6.03 6.00

instruments, toys; repair and installation
of machinery and equipment

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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tion of coke and coke products, refined products decreased to 1.63 pp. (in Ukraine
—to 1.28 pp.).

According to the results of the analysis, the basis of the processing industry
of both Ukraine and the vast majority of EU member states is food production;
beverages and tobacco products (Annex F, Table F.1). The share of this production
in the output of the domestic processing industry in 2015 exceeded the EU-28 to
2.16 in times (in 2013 — to 1.84 in times). According to this structural indicator,
Ukraine outperforms all analyzed countries, except Cyprus (46.15%). However,
in terms of output, the domestic food industry in 2015 took only 13-th place, be-
hind the leader, — German, — 10.6 in times (Annex G, Table G.1).

The high share of food production in the structure of the processing industry
is typical for Greece (30.08%), Croatia (28.38%) and Spain (25.54%). The latter
is among the top three EU member states in terms of food industry output. The
least developed food production; beverages and tobacco products in Slovenia and
Slovakia. These countries rank last in both structural and absolute terms in EU.

The second place in the structure of output of the domestic processing industry
stably belongs to metallurgical production, the share of which in 2015 amounted
to 21.58%, while in the EU-28 — only 5.65% (7-th place in the structure). Ukraine
is the undisputed leader among the analyzed countries in this structural indicator,
as its value in the closest pursuer, — Bulgaria, — was 13.98%. However, in terms
of output, domestic metallurgy is only 9-th among EU member states, lagging
behind German by more than 9 in times.

Production of vehicles, trailers and semi-trailers, which in the EU-28 ranks
2-nd among manufacturing industries with a share of 11.96%, in Ukraine in 2015
was in the penultimate (15-th) place with a share of 1.12%. Domestic motor trans-
port production was on the 23-rd place among the analyzed countries by the value
of the structural indicator (share in the output of the processing industry), but on
the 20-th — by the value of the absolute (volume of output).

In 2015, the production of chemicals and chemical products rose to the 3 place
in the structure of the domestic processing industry. However, if in Ukraine the
share of this type of production in the total output of processing was 6.25%
(10-th place among the analyzed countries), in the EU-28 — 7.92%, and in coun-
tries such as the Netherlands and Belgium — more than 14%. in terms of output,
the domestic chemical industry in 2015 was in 15-th place, 44.3 in times lower
than the German one.

Manufacture of wood and paper; Printing and replication in the structure
of the processing industry of Ukraine in 2015 ranked 4-th with a share of 5.97%
in output, outperforming the EU-28 by 0.36 pp. (8-th place in the relevant struc-
ture). However, according to this structural indicator, Ukraine is significantly infe-
rior not only to northern EU countries with high forest cover, in the particular Lat-
via (to 25.01 pp.), Estonia (15.0 pp.), Finland (13.42 pp.) and Sweden (8.02 pp.),
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but also in Balkan countries such as Croatia (4.27 pp.) and Slovenia (2.25 pp.). As
aresult, in terms of output, domestic woodworking and printing industries in 2015
were ranked 19-th among EU member states.

Domestic production of coke and coke products and refined products in 2015
dropped to 5-th place (vs. 3-rd in 2013-2014) among the processing indus-
try. in the EU-28, the share of this production in output is 0.25 pp. higher than
in Ukraine, but it ranks only 9-th in the structure of the processing industry. Among
EU member states, the production of coke and coke products and refined petroleum
products in 2015 was the largest in Greece (25.12% vs. 30.3% in 2014), Belgium
(11.32% vs. 15.3%) and Bulgaria (10.60%). These countries ranked 9-th, 6-th and
20-th respectively in terms of coke production, while Ukraine ranked 21-st.

The 6-th place in terms of share in the output of the processing industry
of Ukraine in 2015 was taken by the production of other non-metallic mineral
products (4.59%). Instead, in the EU-28, this production took the last (16-th) place
with a share of 2.93% in the corresponding structure. Among the analyzed coun-
tries, the largest share (higher than in Ukraine) of production of other non-metallic
mineral products in the output of processing industry in 2015 was achieved in Cy-
prus (9.72%), Latvia (6.40%), Croatia (5.66%) and Bulgaria (5.13%). However,
these countries are inferior to Ukraine in terms of production: from 1.6 in times
(Bulgaria) — to 9.6 in times (Cyprus). At the same time, the volume of domes-
tic production of other non-metallic mineral products is more than 19 in times
smaller than the German one.

Manufacture of furniture; the other products; repair and installation of ma-
chinery and equipment, despite the decrease in its share in the structure of out-
put of the domestic processing industry during the analyzed period to 0.36 pp.,
in 2015 rose to 7-th place (vs. 9-th in 2013). in the EU-28, the share of produc-
tion in the corresponding structure decreased to 0.91 pp., but it remained in 6-th
place. in terms of production of furniture, the other products, repair and installa-
tion of machinery and equipment, Ukraine in 2015 was 21-st among EU member
states, 52.4 in times behind Germany.

Production of machinery and equipment in 2015 took only 8-th place
in Ukraine with a share of 3.52% (vs. 4.45% in 2013) in the output of the pro-
cessing industry, while in the EU-28 — third with a share higher in more than
2.6 in times (9.22%). The leaders in the EU in this structural indicator are such
highly developed countries as Denmark (18.06%), Germany (13.48%), Finland
(13.43%), Italy (12.68%) and Austria (12.27%). in terms of production of ma-
chinery and equipment, Ukraine lags behind by Germany to 143 in times, and by
Poland — 6.3 in times.

Thus, based on the results of the analysis, it can be concluded that the process-
ing industry of Ukraine is narrowly specialized, as its structure is dominated by
2 types of production: the food (33.71% in 2015) and metallurgy (21.58%). The
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remaining 14 industries accounted for 44.71%, of which, in particular, the pro-
duction of computers, electronic and optical products — only 0.7% (in the EU-28
—5.12%). in contrast, in the EU-28, the structure of the manufacturing industry
is more balanced — the shares of key industries (the food and transport) total less
than a third (27.55%), and the gap between the largest and smallest shares is de-
clining, 11% in 2013), while in Ukraine, on the contrary, — increases (33.01% vs.
28.74%).

The effectiveness of processing industries characterizes the share of these in-
dustries in the structure of gross value added of the processing industry. During
2013-2015, the structure of the domestic processing industry underwent certain
changes, in particular, in the direction of increasing the share of metallurgical (to
6.15 pp.) and the food (4.22 pp.) production (Table. 3.8).

Table 3.8. Share of production in the GVA of the processing industry of Ukraine and the EU-28, %

Manufacturing Ukraine EU-28
2013 | 2014 | 2015 | 2013 | 2014 | 2015

Manufacture of food products; beverages and tobacco 27.16 | 29.36 | 31.38 | 13.37 | 13.25 | 12.76
products

Manufacture of textiles, wearing apparel, leather and 4.09 | 390 | 453 3.50 3.46 3.32
related products

Manufacture of wood, paper, printing and reproduction 5.66 6.20 6.79 6.00 5.85 5.69

Manufacture of coke and refined petroleum products 336 | 323 3.07 1.19 | 0.98 0.94
Manufacture of chemicals and chemical products 334 | 3.01 3.48 6.72 | 6.76 | 6.82
Manufacture of basic pharmaceutical products and 190 | 2.66 | 296 | 560 | 5.54 5.67
pharmaceutical preparations
Manufacture of rubber and plastic products 2.65 2.15 2.44 4.64 4.65 4.52
Manufacture of other non-metallic mineral products 4.72 3.56 3.88 341 341 3.32
Manufacture of basic metals 10.00 | 17.76 | 16.15 3.43 3.45 332
Manufacture of fabricated metal products, except 3.76 2.98 3.23 9.31 9.26 9.01
machinery and equipment
Manufacture of computer, electronic and optical 1.31 1.23 1.04 | 5.29 5.19 7.22
products
Manufacture of electrical equipment 3.84 3.60 3.14 4.95 4.88 4.73
Manufacture of machinery and equipment n.e.c. 7.37 5.99 547 | 11.14 | 11.21 | 10.78
Manufacture of motor vehicles, trailers and semi-trailers 1.68 1.61 1.32 9.63 | 10.41 | 10.36
Manufacture of other transport equipment 11.93 6.14 | 4.61 3.15 3.00 3.04
Manufacture of furniture; jewellery, musical 7.25 6.60 6.54 8.68 8.70 8.48

instruments, toys; repair and installation
of machinery and equipment

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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Instead, the share of production of other vehicles (to 7.32 pp.) and mechanical
engineering (1.9 pp.) decreased significantly. in the EU-28, the structure of GVA
manufacturing remained relatively stable (fluctuations in the share of individual
industries did not exceed 1.0 pp.), only the share of computer production increased
to 1.93 pp.

The highest share in the GVA of the processing industry in Ukraine (31.38%)
and in the EU-28 (12.76%) is occupied by food production; beverages and tobac-
co products. in 2015, the domestic food industry ranked 3-rd among EU member
states in terms of this structural indicator, second only to Greece (to 4.66 pp.) and
Cyprus (4.28 pp.), and the closest whose persecutor — the Croatian — prevailed to
4.64 pp. (Annex F, Table F.2). However, in terms of the amount of GVA created
by this production, Ukraine was 16-th, lagging behind the leader — France — more
than 15 in times (Annex G, Table G.2).

The second place in the share of GVA processing industry in Ukraine tradi-
tionally belongs to metallurgical production (16.15%), while in the EU-28 the
share of the latter in the relevant structure is only 3.32% (14-th place). According
to this structural indicator, Ukraine is the undisputed leader among the analyzed
countries, but in absolute terms (the volume of GVA of metallurgy) — only 12-th,
behind Germany by more than 13 in times.

In EU, in particular Denmark, Germany, Italy, Finland, Austria, Hungary, the
Netherlands and Sweden, the mechanical engineering plays an important role
in the formation of GVA in the processing industry (with a share of more than
11.0%), and in Hungary and the Czech Republic, Germany and Slovakia — produc-
tion of motor vehicles, trailers and semi-trailers (with a share in the structure of more
than 18.0%). in Ukraine, the share of these industries in the GVA of the processing
industry in 2015 was, respectively, only 5.47% (5-th place) and 1.32% (15-th place).

Instead, a significant contribution to the formation of GVA processing industry
of Ukraine is made by the production of wood and paper; printing and replication
—6.79% in 2015 (vs. 5.66% in 2013) and furniture production; the other products;
repair and installation of machines and equipment. However, the share of the lat-
ter in the GVA of the domestic processing industry during 2013-2015 decreased by
0.71 pp. As aresult, in 2015 Ukraine lost to the EU-28 on this structural indicator
by 1.94 pp. and was 21-st among the analyzed countries, while the share of wood,
paper, printing and replication — 14-th. At the same time, according to the volume
of GVA created by these industries, it is the 21-st.

Production of other vehicles in 2015 dropped to 6-th place (compared to
2-nd in 2013) in the structure of GVA troops of the domestic processing industry,
while in the EU-28 it is consistently in the penultimate (15-th) place. Despite the
decrease in the share of this production in the GVA of the processing industry,
Ukraine remains one of the leaders among the EU member states, second only to
France (7.17%), Great Britain (6.30%) and Spain (5.02%). in 2015, these coun-
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tries ranked 1-st, 3-rd and 4-th, respectively, in terms of the amount of GVA cre-
ated by the production of the other vehicles, while Ukraine — only 13-th behind the
leader — France — 36 in times.

In Ukraine, relatively high efficiency is typical for textile production, produc-
tion of clothing, leather and the other materials — with a share of 4.53% in the GVA
of the domestic processing industry during 2014-2015 it ranked 7-th in the relevant
structure. in the EU-28, this production with a share of 3.32% in 2015 dropped to
13-th place in the structure of the processing industry against 14-th in terms of share
in output (as in Ukraine). in terms of the share of textile production, production
of clothing, leather and the other materials in the structure of GVA of the processing
industry in 2015, Ukraine was on the 10-th place among EU member states, but on the
volume of created GVA — on the 18-th, lagging behind the leader — Italy — 53 in times.

Production of chemicals and chemical products with a share of 3.48%
in the structure of GVA of the domestic processing industry in 2015 rose to 9-th
place (vs. 12-th in 2013), while in the EU-28 it took 7-th place in the correspond-
ing structure with a share of 6.82%. According to this structural indicator, Ukraine
is only 22-nd among the EU member states, and according to the volume of GVA
chemical industry — 21-st.

In summary, it can be stated that in Ukraine the structure of GVA (as well as
the structure of output) of the processing industry is narrowly specialized. It is
dominated by the food industry and metallurgy, which together generate more than
47.5% of GVA (vs. 55.3% of output) of the domestic processing industry. Instead,
the smallest shares in the structure of GVA of the domestic processing industry are
steadily occupied by pharmaceutical, motor transport and computer production,
as well as the production of rubber and plastic products — a total of 7.76% in 2015
(compared to 7.54% in 2013). in the EU-28, these industries generated a total
of 27.77% of GVA in the processing industry (compared to 25.16%).

Socio-economic efficiency of the processing industry is characterized by the
share of gross value added in output. The more value added created by a particular
processing industry accounts for volume of its output, the more gross profit com-
panies receive and the greater the wage bill of their employees.

According to the results of the analysis, during 2013-2015 in Ukraine the effi-
ciency of the pharmaceutical and metallurgical industries increased the most — the
share of GVA in the output of industries increased to 7.13 and 5.75 pp. respec-
tively (Table 3.9).

Instead, the efficiency of textile production (to 4.11 pp.), production of rubber
and plastic products (3.16 pp.) and the production of the other non-metallic min-
eral products (2.69 pp.) decreased significantly. in the EU-28, changes in the val-
ues of this indicator were insignificant. The only exception was the production
of computers, electronic and optical products, the share of GVA in the production
of which in 2015, compared to the previous year, increased to 5.37 pp.
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Table 3.9. Share of GVA in the output of processing industries of Ukraine and the EU-28, %

Ukraine EU-28
Manufacturing
2013 | 2014 | 2015 | 2013 | 2014 | 2015
Manufacture of food products; beverages 17.22 | 18.66 | 18.27 | 23.91 | 23.98 | 23.95

and tobacco products

Manufacture of textiles, wearing apparel, leather | 54.93 | 54.62 | 50.82 | 32.40 | 31.66 | 31.38
and related products

Manufacture of wood, paper, printing 21.39122.94 | 22.32 | 30.11 | 29.74 | 29.72
and reproduction

Manufacture of coke and refined petroleum products | 10.03 | 11.48 | 12.05 | 4.92 | 5.12 | 5.22
Manufacture of chemicals and chemical products | 10.45 | 10.95 | 10.92 | 24.62 | 24.87 | 25.17

Manufacture of basic pharmaceutical products 23.38 1 30.25 [ 30.51 | 46.10 | 46.96 | 47.91
and pharmaceutical preparations

Manufacture of rubber and plastic products 17.82 | 14.50 | 14.66 | 32.75 | 32.42 | 32.27
Manufacture of other non-metallic mineral products | 19.25 | 16.46 | 16.57 | 33.13 | 33.00 | 33.18
Manufacture of basic metals 8.93 | 14.72 | 14.68 | 17.65 | 17.22 | 17.18

Manufacture of fabricated metal products, except | 20.92 | 21.85 | 22.01 | 38.54 | 37.93 | 37.89
machinery and equipment

Manufacture of computer, electronic and optical | 28.72 | 28.44 | 29.18 | 36.65 | 35.88 | 41.25

products
Manufacture of electrical equipment 28.93 | 29.05 | 29.24 | 35.07 | 33.88 | 33.40
Manufacture of machinery and equipment n.e.c. | 31.02 | 31.22 | 31.17 | 35.02 | 34.70 | 34.20
Manufacture of motor vehicles, trailers 22.76 | 23.04 | 22.98 | 25.17 | 25.23 | 25.35
and semi-trailers
Manufacture of other transport equipment 41.29 | 41.22 | 41.11 | 29.83 | 29.66 | 29.91

Manufacture of furniture; jewellery, musical in- 35.1336.21 | 36.49 | 41.84 | 41.62 | 41.37
struments, toys; repair and installation of ma-
chinery and equipment

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.

In general, in Ukraine, compared to the EU-28, only 3 processing plants oper-
ate more efficiently:

1) the textile production, production of clothing, leather and the other materi-
als — the share of GVA in its output is 50.82% (vs. 31.38% in the EU-28);

2) the production of the other vehicles (41.11% vs. 29.91%);

3) the production of coke and the coke products; refined products (12.05% vs.
5.22%).

In terms of the share of GVA in the output of textile production, production
of clothing, leather and other materials, Ukraine ranked 2-nd among the EU-28
member states in 2015, after Lithuania (54.83%); in terms of the share of GVA
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in the output of the other vehicles — 4-th place, behind Greece (61.34%), Lith-
uania (58.20%) and Sweden (51.66%); by the share of GVA troops in the pro-
duction of coke and coke products; of refined products — 8-th place after Ro-
mania (36.88%), Latvia (32.0%) Estonia (29.72%), Cyprus (28.57%), Slovenia
(21.74%), Hungary (18,98%), Slovakia (16.13%) (Annex F, Table F.3).

At the same time, the share of GVA in the production of one of the flagships
of the Ukrainian industry — metallurgical production — in 2015 was 14.68% (vs.
17.18% in the EU-28). Thus, in terms of the efficiency of this type of processing
industry, Ukraine outperformed only four of the analyzed countries, namely: Bel-
gium (13.78%), Bulgaria (8.15%), Latvia (14.46%) and Portugal (13.14%).

Ukraine ranks middle among EU member states in the level of efficiency
of such types of processing industries as the production of computers, electronic
and optical products — the share of GVA in its output was 29.18% (vs. 41.25%
in the EU-28), manufacture of electrical equipment (29.24% vs. 33.40%), manu-
facture of motor vehicles, trailers and semi-trailers (22.98% vs. 25.35%), manu-
facture of furniture; the other products; repair and installation of machinery and
the equipment (36.49% vs. 41.37%).

In terms of the efficiency of production of machinery and equipment, not in-
cluded in the other groups (31.17%), Ukraine in 2015 was dominated by Bul-
garia (30.50%), Estonia (30.26%), Italy (30.71%), Poland (30.52%) and Slovakia
(25.25%), and the production of basic pharmaceutical products and pharmaceuti-
cals (30.51%) — Belgium (25.21%), Bulgaria (30.24%), Estonia 22.43%) and Slo-
vakia (30.49%). By the efficiency of food production; beverages and the tobacco
products (18.27%) and production of wood and paper; printing and replication
(22.32%) Ukraine was the penultimate, ahead, respectively, Denmark (16.04%)
and Greece (21.31%).

Four productions of the Ukrainian processing industry are outsiders among
the EU-28 member states in terms of the share of GVA in output. These include:

— the production of chemicals and chemical products — 10.92% vs. 25.17%
in the EU-28 (from 20.17% in Portugal to 47.95% in Greece);

— the production of rubber and plastic products — 14.66% vs. 32.27% in the
EU-28 (from 18.32% in Greece to 40.07% in Lithua);

— the production of the other non-metallic mineral products — 16.57% vs.
33.18% in the EU-28 (from 21.62% in Ireland to 44.01% in Lithua);

— the production of finished metal products, except machinery and equipment
—22.01% vs. 37.89% in the EU-28 (from 29.85% in Estonia to 50.55% in Ireland).

In summary, it can be argued that Ukraine’s manufacturing industry (with the
exception of light industry and the production of the other vehicles) is inefficient.
The biggest negative is the relatively small amount of value added produced by
the food industry — the leader (by a wide margin) among domestic processing
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industries both in terms of share in the structure of output and in terms of share
in the structure of GVA.

On the other hand, Lithua, a former Soviet Union country, maintains its lead-
ing position among EU member states in the share of GVA in the production of 7
types of processing industry and at the same time holds leading positions in this
production in other industries except coke, for which no data are available.

The effectiveness of a particular processing production in foreign markets
characterizes the share of this production in the export of GVA of countrys pro-
cessing industry. By the way, during 2013-2015, certain changes took place
in the structure of GVA exports of the domestic processing industry. Thus, in par-
ticular, the shares of metallurgical production (to 9.74 pp.) and food production (to
7.51 pp.) increased significantly, but, instead, the share of production of the other
vehicles decreased (to 7.91 pp.) (Table 3.10). in the EU-28, the structure of GVA
exports of the processing industry has not changed significantly, only the share
of computer production increased to 3.29%.

Thus, in Ukraine, the priority in terms of the exports of value added belongs to
metallurgical production — its share in the export of GVA of the domestic process-
ing industry in 2015 was 26.08%, which is 23.11 pp. higher than in the EU-28.
According to this structural indicator, Ukraine is the undisputed leader among
the analyzed countries, as the nearest pursuer — Greece — prevailed to 8.85 pp.
(Annex F, Table F.4). However, in terms of the volume of GVA exports, domestic
metallurgical production took only the 10-th place, and in terms of the volume
of exports of metallurgical products — the 9-th, lagging behind the German, re-
spectively, 8.1 and 5.4 un times (Annex G, Table G.3 and G.4).

In the EU-28, the largest share in the export of GVA of the processing indus-
try (with a gap of more than 6.0 pp. from the other industries) is the production
of machinery and equipment not included in the other groups (20.63%). Accord-
ing to this structural indicator (11.57%), Ukraine was the 10-th among EU mem-
ber states in 2015, but the 18-th in terms of exports of both GVA and mechanical
engineering products.

The second place in the share of GVA exports of the Ukrainian processing
industry belongs to the production of food products; beverages and tobacco prod-
ucts — 24.33% vs. 5.07% in the EU-28. in 2015, Ukraine ranked the 2-nd among
the analyzed countries in this structural indicator, behind Cyprus to 2.37 pp., but
in terms of exports of both products and GVA food industry was only the 12-th.

The production of wood and paper occupies a relatively significant share
in the export of GVA troops of the domestic processing industry; printing and
replication (5.93% vs. 2.57% in the EU-28). According to this structural indicator,
Ukraine ranked the 11-th among EU member states in 2015, but the 18-th in terms
of exports of woodworking and printing industries and 22-nd in terms of exports
of the latter’s GVA, which indicates a low degree of processing. exported wood.
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Table 3.10. Share of production in the export of GVA processing industry of Ukraine
and the EU-28, %

) Ukraine EU-28
Manufacturing
2013 | 2014 | 2015 | 2013 | 2014 | 2015
Manufacture of food products; beverages and 16.82 1 20.06 | 24.33 | 5.05| 5.25| 5.07

tobacco products

Manufacture of textiles, wearing apparel, leather 720 470 498 | 4.12| 4.17| 398
and related products

Manufacture of wood, paper, printing and 438 | 4.83| 593| 2.72| 2.64| 2.57
reproduction

Manufacture of coke and refined petroleum products | 1.77| 1.34| 090| 1.13| 0.89| 0.85
Manufacture of chemicals and chemical products | 4.72| 4.03| 3.94| 8.01| 830| 8.22

Manufacture of basic pharmaceutical products 0.88| 1.18| 1.11|10.10| 9.97| 10.13
and pharmaceutical preparations

Manufacture of rubber and plastic products 1.22| 093] 091 3.02| 3.05| 294

Manufacture of other non-metallic mineral products | 1.44| 1.15| 1.24| 1.62| 1.58| 1.54

Manufacture of basic metals 16.34 | 28.50 | 26.08 | 3.25| 3.09| 2.97

Manufacture of fabricated metal products, except | 2.39| 2.31| 2.22| 4.21| 4.12| 3.99
machinery and equipment

Manufacture of computer, electronic and optical 222 1.78| 194| 9.52| 9.52|12.81
products

Manufacture of electrical equipment 6.16 | 4.75| 4.77| 632| 6.12| 5.84
Manufacture of machinery and equipment n.e.c. 12.99| 11.75| 11.57 | 19.39 | 20.13 | 19.10
Manufacture of motor vehicles, trailers and semi- | 2.64| 1.78| 1.80| 11.69| 12.29 | 12.09

trailers
Manufacture of other transport equipment 11.80| 5.84| 3.89| 7.08| 6.70| 6.65
Manufacture of furniture; jewellery, musical 542| 491 | 5.10| 6.25| 5.73| 553

instruments, toys; repair and installation
of machinery and equipment

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.

By share in the export of GVA furniture processing industry; the other prod-
ucts; repair and installation of machinery and equipment (5.1% vs. 5.53% in the
EU-28) in 2015, Ukraine was the 16-th among the analyzed countries and at the
same time the 18-th in terms of exports and GVA of this production.

The export items in Ukraine include light industry products. Thus, in 2015,
Ukraine ranked the 10-th among EU member states in terms of the share of GVA
exports in the textile industry, clothing, leather and the other materials (4.98% vs.
3.98% in the EU-28), however, in terms of exports of GVA of this production — the
19-th, and in terms of exports of its products — the 20-th.
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The share of the remaining 12 refineries in Ukraine totals only 22% of the ex-
ported GVA of the refining industry, in particular: from 0.9% (production of coke
and coke products; refined products) to 4.77% (manufacture of electrical equip-
ment).

In the EU-28, the leading value-added exporters (excluding machine-build-
ing) include the following processing industries:

— the manufacture of computers, electronic and optical products — with a share
of 12.81% in the export of GVA of the processing industry (vs. 1.94% in Ukraine);

— the production of motor vehicles, trailers and semi-trailers — 12.09% (vs.
1.8% in Ukraine);

— the production of basic pharmaceutical products and pharmaceuticals —
10.13% (vs. 1.11% in Ukraine).

Thus, the basis of merchandise exports from Ukraine is formed by the pro-
duction of such low-efficiency (in terms of the share of GVA in output) types
of processing industry, such as metallurgy and production of food, beverages
and tobacco products. in total, the share of these industries in the export of GVA
of the domestic processing industry in 2015 was over 50% (in 2014 — 48.56%). At
the same time, in the EU-28 the commodity structure of exports of the processing
industry is generally more uniform, and is based on high-tech production.

The complex characteristic of the structure of the processing industry is
given by the value of the aggregate coefficient of structural advantages (K) by
types of processing industries. As evidenced by the results of the calculations,
a half of the production of processing industry in Ukraine (highlighted in italics
in Table 3.11) outperformed the EU-28 on this indicator.

During 2013-2015, the value of the coefficient of structural advantages in-
creased the most in the domestic metallurgy (2.5 in times) and food industry (1.47
in times), while in the EU-28 — in the manufacture of computers, electronic and
optical products (1.48 in times). At the same time, in Ukraine the value of this co-
efficient in the production of other vehicles has deteriorated more than 3 in times.

As a result, Ukraine in 2015 was the first among EU member states in terms
of a comprehensive indicator of the structural advantages of metallurgical pro-
duction and the second — the production of food, beverages and tobacco products
(Annex F, Table F.5). However, these domestic industries are outsiders in terms
of efficiency, the share of GVA in their output. Instead, the most efficient (com-
pared to the analyzed countries) among the processing industries in Ukraine are
the textile production, production of clothing, leather and the other materials
(2-nd place), production of other vehicles (4-th place) and coke production (9-th
place).

Analysis of the structure of GVA of domestic processing industries revealed
that in 2015 the most efficient (in terms of the share of gross profit, mixed income
in GVA) were: production of food, beverages and tobacco products (52.6% vs.
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Table 3.11. Coefficient of structural advantages of processing industries of Ukraine
and the EU-28, the share of the unit

Manufacturing Ukraine EU-28

2013 | 2014 | 2015 | 2013 | 2014 | 2015

Manufacture of food products; beverages and 0.154 | 0.188 | 0.226 | 0.042 | 0.044 | 0.041
tobacco products

Manufacture of textiles, wearing apparel, leather | 0.211 | 0.129 | 0.129 | 0.046 | 0.046 | 0.043
and related products

Manufacture of wood, paper, printing and 0.050 | 0.056 | 0.067 | 0.029 | 0.027 | 0.026
reproduction

Manufacture of coke and refined petroleum products | 0.009 | 0.008 | 0.006 | 0.002 | 0.002 | 0.002
Manufacture of chemicals and chemical products | 0.026 | 0.022 | 0.022 | 0.069 | 0.072 | 0.071

Manufacture of basic pharmaceutical products 0.011 [ 0.018 | 0.017 | 0.162 | 0.162 | 0.166
and pharmaceutical preparations

Manufacture of rubber and plastic products 0.012 | 0.007 | 0.007 | 0.034 | 0.034 | 0.032
Manufacture of other non-metallic mineral products | 0.015 | 0.010 | 0.010 | 0.019 | 0.018 | 0.017
Manufacture of basic metals 0.078 | 0.211 | 0.195 | 0.020 | 0.018 | 0.017

Manufacture of fabricated metal products, except | 0.027 | 0.025 | 0.025 | 0.056 | 0.054 | 0.052
machinery and equipment

Manufacture of computer, electronic and optical | 0.034 | 0.025 | 0.029 | 0.122 | 0.118 | 0.181
products

Manufacture of electrical equipment 0.095 | 0.069 | 0.071 | 0.077 | 0.072 | 0.067
Manufacture of machinery and equipment n.e.c. | 0.215| 0.184 | 0.184 | 0.236 | 0.242 | 0.223
Manufacture of motor vehicles, trailers and semi- | 0.032 | 0.021 | 0.021 | 0.102 | 0.107 | 0.105

trailers
Manufacture of other transport equipment 0.260 | 0.121 | 0.082 | 0.074 | 0.069 | 0.068
Manufacture of furniture; jewellery, musical 0.101 | 0.089 | 0.095 | 0.091 | 0.083 | 0.078

instruments, toys; repair and installation
of machinery and equipment

Source: elaborated by the authors’ calculations according to tables 2.1-2.4.

45.7% in 2014), the production of wood, paper; printing and reproduction (49.5%
vs. 35.0%) and the production of basic pharmaceutical products and pharmaceuti-
cals (49% vs. 40.3%) (Table 3.12).

However, among the EU member states, Ukraine ranked only the 11-th, 9-th
and 23-rd respectively in terms of the values of this structural indicator (Annex
E, Table E.2).
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The smallest share of gross profit, mixed income in GVA in Ukraine in 2015
was in the production of chemicals and chemical products (14.8% vs. 4.8%
in 2014) and the production of computers, electronic and optical products (13,5%
vs. 19.2%), and the production of vehicles, trailers and semi-trailers in general
became unprofitable (—11.4% vs. 11.2%). At the same time, in the EU, these pro-
ductions are quite profitable. Thus, in particular, in 2015 the share of gross profit
in GVA was: in the production of chemicals and chemical products — from 25.13%
in Cyprus to 76.28% in Lithua; in the manufacture of computers, electronic and
optical products — from 23.8% in Estonia to 90.23% in Cyprus; in the manufac-
ture of motor vehicles, trailers and semi-trailers — from 20.97% in Croatia to
64.5% in Hungary.

In general, the low profitability of the domestic processing industry compared
to the EU-28 is to some extent explained by the lack of state support. For exam-
ple, in Poland, without exception, all processing industries are subsidized by the
state, while in Ukraine only the food, light and metallurgical industries receive
subsidies. in addition, the share of these subsidies in the structure of GVA of these
processing plants is much smaller than in Poland.

At the same time, the share of other taxes related to production in the structure
of GVA of the processing industry in Ukraine is on average 2.6 in times higher
(despite their reduction during 2013-2015 bto 1.3 in times) than in Poland. These
taxes include payments of enterprises and organizations to state and local budgets,
state trust funds in connection with the use of resources and obtaining permits for
specific activities. That is, taxes related to the use of factors of production, as well
as payments for licenses to engage in any production activity or the other manda-
tory payments, the payment of which is necessary for the activities of the resident
production unit. They do not include taxes on income or the other income received
by the enterprise and are payable regardless of the profitability of production.

Such macroeconomic conditions (primarily fiscal) make Ukrainian process-
ing a priori uncompetitive compared to similar productions of EU member states.
Hence the need for both a critical review of other taxes related to production
in Ukraine, in order to reasonably reduce their number, and reduce the rates
of these taxes. It is also advisable to selectively subsidize high-tech industries.

On the other hand, it is necessary to increase the share of GVA in the produc-
tion of inefficient industries (especially chemical and metallurgical industries),
as well as reduce the cost of their products and improve its structure in order to
reduce its raw materials and fuel and energy costs in favor of wages. To solve
this problem, further modernization of fixed capital is needed, which we propose
to carry out on the basis of intersectoral and interregional cooperation and at the
same time optimization of operational and financial management systems.
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Table 3.12. Structure of GVA processing industries of Ukraine and Poland, %

° g B 2 o, 8 <, 8 < ., 8 <, 8 <, 8 <, 8
SSE|SSE|SSE|SEE|BEE|BEi| sk
HIEIES S 35T S 35T i) s 35T E% s E% §28
o] = S a8 S &8 S &8 S &8 S a8 S a8 S a8
op 448 633 475 69.1 802 493 577
o| SP 29 15 3.0 43 49 17 40
gl o 03 0.1 0.0 0.0 0.0 0.0 0.0
2 vp 52.6 353 495 26.6 14.8 49.0 383
w| | Gva | 100 100 100 100 100 100 100
8 oP 432 498 389 15.2 33.4 403 .6
o sp 0.8 0.9 11 3.6 13 0.9 0.6
sl 15 23 33 05 0.6 s 14
= vp 57.5 51.6 63.3 81.7 65.9 59.0 57.2
GVA | 100 100 100 100 100 100 100
op 513 823 6138 87.4 992 576 66.1
o| sP 34 17 32 47 5.6 2.1 46
Elow 04 0.1 0.0 0.0 0.0 0.0 0.0
2 vp 457 16.1 35.0 7.9 438 403 293
<| | Gva | 100 100 100 100 100 100 100
8 oP 49.1 483 39.6 23.0 383 38.1 445
S| sp 12 0.9 12 6.8 15 1.0 0.7
sl 16 24 29 0.7 08 0.4 15
= vp 513 532 62.1 70.9 61.0 613 563
GVA | 100 100 100 100 100 100 100
op 58.6 88.4 69.0 88.7 112.8 63.9 553
o| sP 41 1.8 3.7 59 6.6 29 41
gl o 13 04 0.0 0.0 02 0.0 0.0
2 vp 38.6 10.2 273 5.3 192 332 406
w| | Gva | 100 100 100 100 100 100 100
8 op 468 464 374 8.0 37.1 35.4 4.9
o sp 13 15 16 1.9 17 0.8 0.8
sl 14 12 14 0.1 038 03 1.0
= vp 533 533 62.4 902 62.0 64.1 573
GVA | 100 100 100 100 100 100 100

Note. OP — the wages of employees; SP — the other taxes related to production; IP — the other subsidies related
Source: elaborated by the authors based on SSSU, 2019; CSOP, 2017.
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Bs8 | 2838|228 238|228 | 3228|2828 Byt
5o | 286 | 286 | 28c| 28c| 22| 28| 28a| 2849
28| 2°38| 2°8| 2=28| 228|228 | 2=-8|2=8|2=38
SEE | 28| SE8 | S22 | SES | SE8 | 28| 228|282
Z52| 258|528 | 258 | 88| 25| 288|258 288
SEE|SEE | SEE | S8 | 228 | SeE|SeE | SeE | S e
722 50.9 70.8 84.5 57.0 71.6 108.9 59.1 64.6
3.7 3.7 29 2.0 1.9 2.0 25 14 2.1
0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0
24.1 45.4 26.3 13.5 412 26.8 114 39.5 333
100 100 100 100 100 100 100 100 100
39.7 453 473 527 49.4 60.7 43.8 52,0 512
13 14 0.7 0.6 0.7 0.9 0.9 0.7 0.7
13 05 23 13 0.6 13 03 _12 21
60.3 53.8 543 48.0 50.5 39.7 55.6 48.5 50.2
100 100 100 100 100 100 100 100 100
76.5 53.8 78.7 78.4 76.1 75.0 86.2 62.8 72.4
43 41 3.4 2.4 1.9 2.0 2.6 15 2.4
0.0 0.0 0.0 0.0 0.0 02 0.0 0.0 0.0
19.2 42.1 17.9 19.2 22.0 23.2 11.2 35.7 25.2
100 100 100 100 100 100 100 100 100
422 474 49.3 49.4 50.6 57.3 47.0 44.4 s1.1
15 1.7 0.8 0.5 0.8 0.9 1.0 0.7 0.7
13 05 21 14 08 13 03 08 18
57.6 514 52,0 51.5 49.4 43.1 523 55.7 50.0
100 100 100 100 100 100 100 100 100
64.6 82.4 81.6 81.3 76.0 72.6 83.7 53.2 75.1
3.9 7.7 37 27 26 22 2.9 1.4 28
0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0
315 9.9 14.7 16.0 214 25.9 13.4 45.4 2.1
100 100 100 100 100 100 100 100 100
45.8 53.5 473 482 50.6 56.7 46.4 47.5 49.8
1.8 1.8 1.0 0.6 0.7 1.0 0.7 1.0 0.9
08 0.7 12 12 0.7 0.9 02 0.4 08
53.2 454 52,9 52.4 49.4 432 53.1 51.9 50.1
100 100 100 100 100 100 100 100 100

to production; VP — a gross profit, mixed income; GVA — the gross value added.
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3.3. Models of optimization of the structure of the industrial
sector of Ukrainian economy according to Polish standards

One of the key priorities of the Ukrainian government is to create conditions for
the transition from raw materials to high-tech economy models. High-tech full-
cycle industrial production, focused on import substitution and expanding com-
modity exports, can contribute not only to reducing unemployment and labor
migration, but also to increase social standards, the development of science and
education, and the strengthening of the national financial system.

Ukrainian industry in terms of key performance indicators is significantly in-
ferior to the EU industry, in particular, countries with similar industrial poten-
tial and economic type. Thus, in 2015, the domestic industry fell by 4.9 in times
in terms of output and by 6.2 in times in terms of gross value added. in pre-crisis
2013, such a predominance of Polish industry was smaller and still substantial
and amounted to 2.7 and 3.2 in times, respectively. At the same time, in 2013, the
number of people employed in industry in Ukraine was higher than in Poland by
1.1 in times (3170 vs. 2843 thousand people), and in 2015 it was 0.88 in times less
(2573.9 against 2926.6 thousand people). The above determines the need to find
ways to improve the efficiency of the functioning of the industrial sector of the na-
tional economy.

The key indicator that characterizes the growth of efficiency is ratio between
the growth rates of gross value added and output. The higher the value of this
indicator, the more intense is the increase in efficiency, in the prevalence of gross
value added over the issue. in Ukraine, the growth rate of the gross value added
of industry in 2014 exceeded the growth rate of output by only 11%, and in 2015
this ratio in general became negative (Fig. 3.1). Similarly, the situation with in-
creasing efficiency of the domestic processing industry is critical, with the growth
rate of its production in 2015 exceeding the growth rate of gross value added by
7% (Fig. 3.2).

At the same time, in Poland, the ratio between the growth rate of gross value
added and the rate of increase in industrial output exceeds twice, in the process-
ing industry it increased in 2015 to 3.86 (vs. 2.12 pp. in 2014). One of the most
important reasons for low socio-economic efficiency of domestic industry is the
inefficient economic structure of sector. Such conclusion was the result of com-
parison of structural indicators of Ukraine and Poland — the neighboring countries,
models of the national economy which are similar in socio-economic parameters.
It is therefore advisable to take into account the experience of structural adjust-
ment of the industrial sector of the Polish economy.

In the period of time since the signing of the Association Agreement with the
EU prior to its accession (by the way, 1994-2004), Poland succeeded in trans-
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Ukraine ™ Poland Ukraine ™ Poland
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Fig. 3.1. The relationship between the growth  Fig. 3.2. The ratio between the growth rate
rate of GVA and the production of Ukraine of GVA and the output of the processing

and Poland. in times industry of Ukraine and Poland, in times
Source: elaborated by the authors based on SSSU,  Source: elaborated by the authors based on SSSU,
2019; CSOP, 2017. 2019; CSOP, 2017.

forming the industry to improve its efficiency. The output of the Polish industry
reduced the share of extractive industry and the development of quarries: from
7.83 in 1995 to 4.85 in 2004, and in 2015 it was 3.74% (Table 3.13). Conversely,
the share of the processing industry increased from 82.28% to 83.68 per cent, and
in 2015 it reached 84.47%.

Table 3.13. The structural indices of Ukraine and Poland industry, %

Ukraine Poland
2004 | 2011 | 2015 | 1995 | 2004 | 2011 | 2015

Industry (the share in the issue of types | 48.08 | 43.78 | 38.10 | 41.48 | 37.43 | 37.83 | 37.79
of economic activity)

Extractive industry and career development| 8.15 | 12.22 | 11.67 | 7.83 | 4.85| 5.09| 3.74
(the share in industry output)

Manufacturing (the share in industry 83.64 | 77.12 | 75.57 | 82.28 | 83.68 | 83.40 | 84.47
output)

Supply of electricity, gas, steam and air 8.20 | 10.65] 11.08 | 9.05| 9.06 | 8.80| 8.82
condition (the share in industry output)

The indicator

Water supply; sewage, waste management - - 1.69| 0.84| 2.41| 2.70| 2.96
(the share in industry output)

Source: elaborated by the authors based on SSSU 2019; CSOP, 2017.

In Ukraine, during 2005-2014, the share of industry in the production
of the economy declined by almost 10.0 pp., but the structure of the production
industry has been the opposite of changes in Poland than in Ukraine. Thus, the
share of extractive industry and the development of quarries in the domestic in-
dustry increased from 8.15 to 11.67%, while the share of processing industry, — on
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the contrary, — decreased from 83.64 to 75.57%. Such a transformation intensified
the raw material orientation of national economy and impacted negatively on the
efficiency of its industrial sector.

Thus, initially (in 2005-2007), due to the dynamic growth of the value
of the share of gross value added in the industry, Ukraine almost equalized with
Poland — in 2007 the difference was only 0.49 pp. in favor of the latter (Fig. 3.3).

Ukraine —#—Poland

25 12692 265 2728 2897 95695 27.05

20 - 24.69 25.07 2355 24.18 24.78 24.95 24.63
15 -

10 -

5 4

0

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fig. 3.3. The share of GVA in the Ukraine and Poland industry output during 2003-2015, %
Source: elaborated by the authors based on SSSU, 2019; CSOP, 2017.

However, since 2008, the decline in the efficiency of the domestic industry,
due to the deterioration of the situation on commodity markets under the influ-
ence of the global financial crisis. The fall in prices for metal and other industrial
products complicated the situation, and in 2011 the share of gross value added
in the Ukrainian industry dropped to 23.55% (or near 1.0 pp.).

At the same time, the industry in Poland, in spite of crisis, which covered the
economy of the European zone, was able to keep the value of the gross value added
share in the output in 2011 at 28.65% (+5.1 pp., in comparison to Ukraine) and to
increase it is up to 31.16% in 2015 (+6.53 pp., in comparison with Ukraine). Such
efficiency is explained by the rational structure of the industrial sector of the Pol-
ish economy, where, as a result of the restructuring, the production with a high
degree of processing dominates.

From the above it follows that the Ukrainian industry has the potential op-
portunities to achieve the level of efficiency in Poland. One of the key directions
of such an achievement is the optimization of the economic structure of this sector
of the economy, in the course of which it is necessary to take in account the stra-
tegic benchmark of socio-economic development of Ukraine — the transition from
raw material to innovation-investment model of the national economy.



3.3. Models of optimization of the structure of the industrial sector of Ukrainian economy... 145

According to the experience of the developed countries, the industry, whose
gross value added structure is at least 75 per cent, is promising. Under these con-
ditions, three other types of industrial activities should become integral compo-
nents, (to a certain extent) a resource base for the development of the latter.

The functional link between the share of gross value added in industry output
and gross value added structures, industry output (by type of industrial activity) can
be represented using an optimization economic and mathematical model (3.11):

Q(Qj(%+ql}+(]7f+%j
%: 9t9t9,+t9s _ _\QNQ QO ©Q Qj_)max’ G.11)

PutDp+D,+Ds P(PJ[p”pMplg&

P\ P P P P

where

O —the gross added value of the industry;

P —the industry release;

q, —the gross added value of the extractive industry and the development
of quarries;

g, — the gross value added of the processing industry;

q, - the gross added value of electricity, gas, steam and air conditioning sup-
ply;

qs —the gross added value of water supply; sewage, waste management;

p, —the extraction industry mining quarry development;

p; — the output of manufacturing industry;

p, - therelease of electricity, gas, steam and air conditioning;

ps —the release of water supply, sewage, waste management;

92 the share of extractive industries and the development of quarries
Q2  inthe gross added value of industry;

qaﬁ — the share of the processing industry in gross value added of industry;
9 _ the share of electricity, gas, steam and air conditioning in gross value

added of industry;

9 added of industry

95 _ the share of water supply; sewage, waste management in gross added
0 value of industry;

Pa

—the share of extractive industries and the development of quarries
in the production industry;

— the share of the manufacturing industry in the production of industry;

S SR
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p—};‘ — the share of electricity, gas, steam and air conditioning in the industry;

Ps _the share of water supply; sewage, waste management in industry.
The target function of optimizing the structure of the industrial sector
of the national economy is the value of the share of gross value added
in the output at the level of 31.16% (as in Poland in 2015).

The variables of the target function (1) determine absolute indicators, that is,
the volumes of gross value added (Q) and production of industry (P) and types
ofindustrial activity (¢, 44, q,- 45 and (p,,. . P, P 5), tespectively, as well as struc-

tural indicators of output and gross value added of industry (p_lj + p—Pﬂ + p—}f + p—;}

In order to achieve the target function and construct such output structures and
gross value added that take into account both the desired performance benchmarks
and the actual state and capabilities of the Ukrainian industry, the relevant condi-
tions (the system of constraints and criteria) are determined to the optimization
function.

1. The sum of the shares of certain types of industrial activity in the output
structures and the gross value added of industry is 1:

&+&+&+&:l' q—“+q—ﬁ+q—"+@:1. (3.12)

P P P P Q0 Q0 0O 0O
2. It is rational to reduce the share of extractive industry and develop quar-
ries in the output of domestic industry, while simultaneously increasing the share
of gross value added in this type of industrial activity from 51.1% (actual data
in Ukraine in 2015) to the level of Poland (55.69% in 2015), that is (3.13)-(3.14):

Pa 01167, (3.13)
P
0.511< 9« <0.5569. (3.14)
P.

3. The share of gross value added in the output of the processing industry
should increase from 19.63% (actual data for Ukraine in 2015) to the level of Po-
land (27.62%), that is (3.15):

0.1963< 28 <0.2762. (3.15)
Pp
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4. The share of gross value added in electricity, the gas, steam and air condi-
tioning in Ukraine should increase from 30.2% (actual for Ukraine in 2015) to the
level of Poland (47.4%), that is (3.16):

0302 <32 <0474, (3.16)
Py

5. The water supply, sewage, waste management requires systemic moderni-
zation, which, in turn, is a long-term capital-intensive process. Therefore, for the
growth of the indicator of gross value added in the release of this type of indus-
trial activity in Ukraine to the level of Poland (52.78%) in the medium term,
there is no economic basis. Nevertheless, the necessary condition for increasing
the efficiency of the water supply, sewage, waste management is its deregulation,
in particular, the liberalization of tariffs. The use of this tool will increase the share
of gross value added in the issue compared to the actual value, that is, will make

the following optimization constraint real (3.17):

95 »0.2937. (3.17)

Ps
6. It is important to ensure the intensive growth of the efficiency of both the
industrial sector of the national economy as a whole and its key segment — the pro-
cessing industry. A prerequisite for this is the excess of the growth rate of gross
value added over the growth rate of output at least twice (for example of Poland and
the other countries in EU that have undergone a transformation path), that is (3.18):

g22; Aﬂzl (3.18)
AP Ap,

The proposed optimization model (3.11)-(3.18) is solved by the linear pro-
gramming method using the MS Excel “Decision Search” option.

Based on results of calculations, the following output and gross value added
structures were constructed, which ensured the competitiveness (according to
the criterion of efficiency, that is, the share of gross value added in the output)
of the Ukrainian industry, compared with the Polish one. in particular, achieving the
share of gross value added in the output for domestic industry at 31.16%; the extrac-
tive industry and career development — 55.69%; the processing industry — 27,62%;
the electricity, gas, steam and air conditioning supply — 47.44% (Table 3.14).

At the same time:

— an increase in the volume of industrial output of Ukraine by 33.5%, and
gross value added — to 68.66%, which is a sign of the intensive growth of the ef-
ficiency of this sector of the national economy (the ratio between the growth rate
of gross value added and the growth rate of industry output will be twice in time);
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Table 3.14. The results of structure optimization of the Ukrainian Economy industrial sector, %
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Extractive industry and career
development (the share
in industry output)

Manufacturing (the share 60.21 | 75.57 | 19.63 | 73.88 | 83.35 | 27.62 | 13.67 7.78 7.99
in industry output)

Supply of electricity, gas, 13.58 | 11.08 | 30.20 | 12.82 842 | 4744 | -0.76 | -2.65 | 17.24
steam and air condition (the
share in industry output)

Water supply; sewage, waste 2.02 1.69 | 29.37 1.65 1.71 | 30.00 | —0.37 0.02 0.63
management (the share
in industry output)

Industry 100.0 |100.0 | 24.63 (100.00 [100.00 | 31.16 X X 6.53

Reed: x — data missing

Source: authors’ calculation.

—the reduction of the share of extractive industry and the development of quar-
ries in the structure of industry by 5.15 pp., while the share of gross value added
in the corresponding structure — to 12.55 pp., which will facilitate the withdrawal
of the national economy from the raw material type;

— an increase in the share of processing industry in the structure of industrial
output by 7.78 pp., while the share of gross value added in the corresponding
structure — to 13.67 pp.;

— the reduction of the share of electricity, the gas, steam and conditioned air
supply in the structure of industry output by 2.65 pp., and the share of gross value
added in the corresponding structure — to 0.76 pp.

The share of water supply, sewage, waste management in optimized output
patterns and gross value added of the industry will remain unchanged.

The Ukrainian processing industry in general yielded to the 1.4 in time fold de-
crease in efficiency in Poland, although the share of gross value added in the pro-
duction of seven domestic productions was higher than in Poland (Table 3.15).

But, instead, the share of gross profit, mixed income in the structure of the gross
value added of these productions (as well as the rest of the processing industry)
in Ukraine was significantly lower. This is due to the specifics of the functioning
of light, furniture, automobile and other types of domestic processing industry.
in general, it is an incomplete production and a high import dependence.
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Table 3.15. Indicators of the functioning of Ukraine and Poland processing industry

of' in 2015, %

The share of gross

The share of GVA profit, mixed
The production in issue income in gross
value added
Ukraine | Poland | Ukraine | Poland
Manufacturing 19.63 27.62 41.0 573
Food production; drinks and tobacco products 18.27 22.44 52.6 57.5
Textile production, clothing, leather and other materials | 50.82 31.29 3531 | 51.60
Manufacture of wood and paper; printing and duplication | 22.32 30.07 49.5 63.3
Production of coke and coke products, oil refining products | 12.05 15.45 26.6 81.7
Manufacture of chemicals and chemical products 10.92 26.98 14.8 65.9
Manufacture of basic pharmaceutical products and phar- | 30.51 33.49 49.0 59.0
maceuticals
Manufacture of rubber and plastic products 14.66 30.38 383 57.2
Manufacture of other non-metallic mineral products 16.57 35.24 24.1 60.3
Metallurgical production 14.68 21.05 45.4 53.8
Manufacture of fabricated metal products, except ma- 22.01 36.56 26.3 54.3
chinery and equipment
Manufacture of computers, electronic and optical products | 29.18 19.02 13.5 48.0
Production of electric equipment 29.24 24.21 41.2 50.5
Manufacture of machinery and equipment not elsewhere | 31.17 30.52 26.8 39.7
classified
Production of motor vehicles, trailers and semitrailers 22.98 21.28 -11.4 55.6
Manufacture of other transport equipment 41.11 27.68 39.5 48.5
Furniture production; other products; repair and installa- | 36.49 32.97 333 50.2
tion of machinery and equipment

Source: elaborated by the authors based on SSSU, 2019; CSOP, 2017.

In Ukraine, the structure of the processing industry is inefficient (from a tech-
nological standpoint). Thus, in 2015, the share of high-tech and medium-high-tech
industries in this structure was 1.8 in times lower than in Poland (Table 3.16).

On the other hand, the shares of medium-low-tech and low-tech — higher at
1.13 and 1.3 in times, respectively. These was the result of a decline in 2015,
compared to 2013, the share of the medium-high tech and the medium-low-tech
manufacturing in the structure of the domestic processing industry, while a sig-
nificant increase (to 5.12 pp.) of the share of the low-tech and the insignificant (to

0.22 pp.) — high-tech (Table 3.17).
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Table 3.16. The structure of production of processing industry on the level of technological
efficiency of production at Ukraine and Poland in 2015, %

Ukraine Poland
Q Q
2 ) [ )
g o o o0
The The production £ 22 £ 2 2.2 £
group ==Y s 82 = o s 82
28 | 23&| 22 | 23 ¢&
22 |255| 22 |58
2= 25 E 2= 25 E
=3 FE% =3 FE%
= | Manufacture of basic pharmaceutical products and 73.16 2.60 30.69 4.67
8 pharmaceuticals
E‘J Manufacture of computers, electronic and optical 26.84 69.31
2 products
= | Total 100.00 100.00
= Manufacture of chemicals and chemical products 41.34 15.12 19.80 27.48
Q
& | Production of electric equipment 13.92 17.72
<
;%0 Manufacture of machinery and equipment not else- 22.76 14.44
g where classified
"qg Production of motor vehicles, trailers and semitrailers 7.43 41.10
& | Manufacture of other transport equipment 14.56 6.94
=
Total 100.00 100.00
Production of coke and coke products of oil refining 13.41 37.33 17.01 33.09
<=
§ Manufacture of rubber and plastic products 8.75 21.06
E Manufacture of other non-metallic mineral products 12.30 13.34
::‘ Metallurgical production 57.82 11.89
«<
g Manufacture of fabricated metal products, except 7.71 25.50
g machinery and equipment
é Repair and installation of machinery and equipment 11.20
Total 100.00 100.00
Food production; drinks and tobacco products 75.00 44.94 56.25 34.76
<=
8 | Textile production, clothing, leather and other materials 3.89 7.16
% Manufacture of wood and paper; printing and duplication 13.29 22.97
é Furniture production; other products 7.83 13.62
Total 100.00 100.00 100.00 100.00

Source: elaborated by the authors based on SSSU, 2019; CSOP, 2017.

In Poland, in 1995-2004, the transformation of the structure of the process-
ing industry took place, resulting in an increase in its share of almost two-thirds
of high-tech manufacturing. in the future, the tendency to increase this share and,
at the same time, reduce the share of low-tech industries.
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Table 3.17. The technological structure of production of Ukraine and Poland processing
industry of, %

Ukraine Poland
The group
2013 2015 1995 2004 2015
The high-tech 2.38 2.60 2.28 4.44 4.67
The medium-high-tech 19.75 15.12 27.13 25.67 27.48
The moderately-low-tech 38.05 37.33 26.58 32.49 33.09
The low-tech 39.82 44.94 45.01 37.39 34.76

Source: elaborated by the authors based on SSSU, 2019; CSOP, 2017.

Hence the need to optimize the structure of the Ukrainian processing industry
is evident. The main task of optimizing the output structures and the gross value
added of the Ukrainian processing industry is to determine the ratio of their share
of production, which will achieve an increase in the share of gross value added
in the release of this type of industrial activity (3.19):

g | 2| 2e i By e
qp _ st s Tty a9 \ 49 9p s

= J—>max, (3.19)

Dy Py et
pﬁ pﬁ1 pﬁz pﬁls pﬁ & @4_&4_“‘4_%
s \ps Py Py

where
qp +qp +...+q, ~ —the gross value added of 16-th manufacturing indus-
tries;
Py +Dp, +---+ py  — theissue of 16-th manufacturing industries;
%+qi+...+% — the shares of 16-th manufacturing industries in gross
9 9p 9p  value added of the processing industry;

P + L3 +...+ LT the shares of 16-th manufacturing industries in the man-

Pg Py Pg  ufacturing industry.

For the constructed optimization function (3.19), the following restrictions
and criteria are defined:

1. The objective function (the criterion) of optimization is the increase
in the actual value of the share of gross value added in the output of the process-
ing industry to 27.62% (as in Poland in 2015).

2. By analogy with the condition (3.12), the sum of the shares of individual
production in the output structures and the gross value added of the processing
industry is 1 (3.20):
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I p oy Ime gy Pa Pe Py (3.20)
9p  9p 9p Pp Pp Dp

3. The value of the indicators of the gross value added share in the production
of each of the 16-th industries of Ukrainian processing industry is equal to the val-
ue of similar indicators of Poland in 2015. All 16-th enterprises (including those
for which the share of gross value added in the issue is higher than in Poland) is
due to a relatively lower share of gross profit, mixed income in gross value added.

4. The share of the high-tech and medium-high-tech manufacturing in the man-
ufacturing industry will increase from 2.60% and 15.12% (actual data for Ukraine
in 2015) to the level of Poland (4.67% and 27.48% in 2015).

The optimization model (3.19), similar to (3.11), is solved by the linear pro-
gramming method using the MS Excel option “Search Solutions”.

According to the results of the calculations, the following output structures
and gross value added have been obtained, which ensure competitiveness (in
terms of gross value added in the output) of the Ukrainian processing industry, as
compared to Polish (Table 3.18).

In addition, the resulting optimized structures have a significantly higher
(compared to actual in 2015) diversification (in terms of productivity). Thus,
in 2015, 55.3% of the output and 47.52% of gross value added of the processing
industry provided two the low-tech production — the food production; drinks and
tobacco products (33.71% and 31.38% respectively) and metallurgical production
(21.58% and 16.15%). Instead, in optimized structures, as a result of the fulfill-
ment of conditions (3.12) and (3.20), the share of these productions in production
and the gross value added of the processing industry decreased to 29.26% and
23.26% respectively. Thus, the proposed optimization models (3.11), (3.19) and
the corresponding conditions, a criteria for them, as well as the obtained optimi-
zation structures can serve as methodological and informational tools in the pro-
cesses of development of industrial development strategies in Ukraine.

The results of the analysis provide grounds for asserting the need for fur-
ther restructuring of the Ukraine’s industrial sector. The gradual optimization
of the structure of domestic industry should take place simultaneously in 4 direc-
tions, that is, to cover all types of industrial activities and their subspecies. A key
criterion for such an optimization is the increase in a socio-economic efficiency,
which consists in increasing the gross value added and the improving its structure,
the share of gross operating profit, mixed income.

On the other hand, in the structure of the industrial sector of the national
economy, those types of industrial activity that create the largest amount of value
added, but at the same time are not raw materials, should dominate. That is, the
development of the processing industry should be the priority of the new indus-
trial policy in Ukraine.
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Table 3.18. The results of structure optimization of the Ukraine manufacturing, %

Actual data .
Optimized data
Ei (2015) P
-
2 < ) < < ) <
é Manufacture % é % - 5 § 5 -
= g g 5 3 g g 5 3
5] = = a = = a
= 2 2 = = e L3
2|25 | 25| 2 | 2|28
n »n a| ynn.E 17} ©n a| »n.g
23 | Manufacture of basic pharmaceutical products and 2.96 1.90 | 30.51 2.79 | 2.30 | 33.49
g pharmaceutical preparations
g Manufacture of computer, electronic and optical 1.04 | 0.70 | 29.18 1.63 2.37 | 19.02
< | product
@ p
T | Total 4.00 | 2.60 X 442 | 4.67 X
Z; | Manufacture of chemicals and chemical products 3.48 6.25 | 10.92 | 10.41 | 10.65 | 26.98
)
'g Manufacture of electrical equipment 3.14 2.11 | 29.24 3.72 4.24 | 24.21
§ Manufacture of machinery and equipment n.e.c. 5.47 344 | 31.17 6.24 5.64 | 30.52
fa Manufacture of motor vehicles, trailers and semi- 1.32 1.12 | 2298 2.55 331 | 21.28
‘é trailers
é Manufacture of other transport equipment 4.61 2.20 | 41.11 3.64 3.63 | 27.68
]
= | Total 18.01 | 1512 | «x 26.55 | 2748 | «x
g3 | Manufacture of coke and refined petroleum products 3.07 5.01 | 12.05 1.63 292 | 15.45
)
é Manufacture of rubber and plastic products 2.44 3.27 | 14.66 5.61 5.10 | 30.38
§ Manufacture of other non-metallic mineral products | 3.88 | 4.59 | 16.57 | 10.77 8.44 | 3524
g Manufacture of basic metals 16.15 | 21.58 | 14.68 7.72 | 10.13 | 21.05
& | Manufacture of fabricated metals products, excepts 3.23 2.88 | 22.01 | 18.23 | 13.77 | 36.56
%’ machinery and equipment
O
= | Total 28.77 | 37.33 X 43.96 | 40.36 X
g3 | Manufacture of food products; beverages and to- 31.38 | 33.71 | 1827 | 1554 | 19.13 | 22.44
< | bacco products
=]
§ Manufacture of textiles, wearing apparel, leather 4.53 1.75 | 50.82 2.26 2.00 | 31.29
‘; and related products
S
g Manufacture of wood, paper, printing and reproduc- 6.79 597 | 2232 3.44 3.16 | 30.07
.2 | tion
3
= | Manufacture of furniture; other manufacturing 6.54 | 3.52 | 3649 | 3.82 3.20 | 32.97
Manufacturing, total 49.23 | 44.94 X 25.07 | 27.49 X

Reed: x — data missing

Source: authors’ calculation.

The implementation of this priority, as well as calculated optimization struc-
tures, requires the use of appropriate public policy measures:

1. The increasing the share of state capital in industries that are the center of in-
ter-branch technological chains (the high-tech and medium-high tech) through the
creation of state-owned, state-owned or nationalized strategic but inefficient pri-
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vatized enterprises. of course, such measures should be carried out under the close
supervision of the public and the relevant institutions, as an example of how it was
done in the banking sector.

The need to increase the presence of the state in the high-tech and the medi-
um-high-tech industries is due to:

— a critical degree of wear (on average, more than 80% in these groups), con-
sequently the same level of the import dependence and the need to modernize
the fixed assets of these productions, as well as the passive position of private
domestic and foreign capital on medium and long-term investment in these sectors
of the processing industry;

—the need to create conditions for the development and implementation of do-
mestic scientific and educational potential and implementation and improvement
of successful domestic inventions, production systems and training programs;

— the strategic significance of these industries in the development of the econ-
omy and the social sphere of the country as a whole.

The restoration of the share of state capital in medium-low-tech industries is
explained by the necessity:

— the state control over the rational use of natural resources and increase the
efficiency of raw materials production, as is the case in many countries with sig-
nificant mineral resources;

— increase of non-tax revenues for fulfilling tasks of the state and funds for
modernization of the fixed capital of medium-high-tech manufacturing enterprises;

— a decrease in the high level of dependence of domestic production on im-
ported the raw materials and other means of intermediate consumption, resulting
in a decrease in the price competitiveness of goods of these industries in the do-
mestic consumer market. Thus, the share of imports in the intermediate consump-
tion for the traditional Ukrainian production in 2015 was: 64.42% in the produc-
tion of vehicles, trailers, semitrailers; 60.99% in the manufacture of rubber and
plastic products; 49.02% in the manufacture of the machinery and equipment not
included in other groups and 46.09% in textile production, clothing, leather and
other materials.

The importance of strengthening the role of the state in manufacturing in-
dustry is due to a decline in the manufacturing sector of the public sector from
5.1% in 2011 to 4% in 2016. in part, such a change was the result of a decrease
in the share of the public sector in the volume of sales of this type of industrial
activity from 4.2% to 3.1%. The similar trends are observed in the processing in-
dustry in Poland, in particular, the share of the public sector in the volume of sales
of this type of industrial activity decreased from 4.8% in 2011 to 2.7% in 2016.
However, it is worth noting that the structural the transformation of the processing
industry (according to the technological criterion) of country took place in 1995-
2004, while in Ukraine these processes are only beginning. Thus, the reduction
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of the role of the state in the processing industry without the pre-existing mod-
ernization of fixed capital, restoration of partially lost production, establishment
of effective inter-sectoral and interregional cooperation at this stage of function-
ing, especially in the conditions of an unstable investment climate in the country,
is not feasible.

2. The application of the levers of state orders for raw materials for the opera-
tion of the textile production, production of clothing, the leather and other materi-
als, separate parts of food production; drinks and tobacco products, in particular
meat and dairy products.

3. The introduction of selective subsidization (increased targeted state subsi-
dies), based on Poland’s example, the tax incentives, information and consulting
support for industries that do not use tolling raw materials and invest in the crea-
tion and modernization of fixed assets, are developing or introducing innovations.

4. The creation and organization of the activity of educational-research-and-
production centers of branch direction with the purpose of raising the level of skills
of workers and technological capacity of manufacturing industries of the process-
ing industry in accordance with the needs of the market.

The state policy measures to change the output structure and the gross value
added of the processing industry should be based on the principles of complexity,
sectoral development, inter-sectoral and interregional and public-private coopera-
tion, and address the fundamental task of the increasing the level of innovation
and technological efficiency of productions of this type of industrial activity. The
prospective directions of further research are the search of organizational, eco-
nomic and regulatory mechanisms for the structural adjustment of the processing
industry according to criteria of increasing technological efficiency and efficiency.

3.4. Optimization of relations between structural parameters
of the processing industry of individual EU countries

The deepening globalisation has had a generally positive impact on economic
development, and in particular, foreign trade; however, it also intensified competi-
tion in the world market. Under such conditions, the industrial sector plays a key
role in ensuring the competitiveness of EU countries, as it accounts for about 60%
of commodity exports on average in the EU-28, with over 58% resulting from the
processing industry. The processing industry is the manufacturing sector, in which
enterprises use physical or chemical processes to transform materials, substanc-
es or components into new products. According to the European Classification
of Economic Activities NACE Rev.2, processing covers 33 industries, which can
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be classed into the following groups: food, woodworking, textile, chemical, oil
refining, metallurgy, engineering, furniture, repair, and installation of machinery
and equipment.

Since industrial enterprises produce about 50% of intermediate consumption
products, their results determine the external trade balance of EU countries as
well as the state of their economy in general. Industry — and primarily its process-
ing sector — remains the leading economic activity, which can be evidenced by
intensified reshoring processes in developed EU countries. However, a high level
of efficiency must be achieved to maintain competitiveness or the enduring abil-
ity to withstand competition with the help of the available potential. This largely
depends on the existing structural parameters, by which this study understands
the relationship between the shares of different types of industry (based on the
level of manufacturability — high-tech, medium-high-tech, moderately-low-tech
and low-tech) in output of the processing industry.

The question of structural transformations of the economy and, in particular,
its industrial sector, as well as the expediency of applying the optimization mod-
els is the subject of many scientific studies. For example, Wlodarczyk (2013)
presented an overview of structural changes in the Polish food industry over the
period 2000-2012 and the optimization of the structure of production factors us-
ing nonlinear programming methods. The optimization of the sectoral structure
of economic resources to maximise Turkey’s income using linear programming
methods was described in detail by Can (2012) and Altan, Dogan, & iloglu (2016).
Capek (2016) used the dynamic stochastic general equilibrium (DSGE) model
and Bayesian methods to present an estimation of structural changes in the Czech
economy over the period 1996-2002. Tauser, Arltova, & Zambersky (2015) used
the autoregressive distributed lag (ADL) model to demonstrate a high correlation
between the Czech exports and the German GDP as well as the significant integra-
tion of the Czech and German economies. Olczyk and Kordalska (2017) applied
the sectorial approach and the error correction model to assess the international
competitiveness of the Czech industry. This facilitated conclusions regarding the
significant dependence of Czech exports on imported components.

Vogstad (2009) offered a broad overview of the possibilities and examples to
apply linear programming methods as well as input-output data tables in resource
optimization processes. Tan et al. (2019) presented models for optimising inter-
connections between industry sectors to improve export and import tactics. And
Sharify (2018) discussed the theoretical and methodological principles for the
application of the nonlinear supply-driven input-output model.

However, the available studies paid insufficient attention to modelling the im-
pact made by structural parameters of the processing industry on the industry’s ef-
ficiency, and especially to the comparison of different countries. Research on this
topic rarely includes a comprehensive scientific approach that covers the entire
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spectrum from problem argumentation and the proposal as well as confirmation
of hypotheses to their justification and testing by models, formulation of scientific
and analytical conclusions and recommendations that could be potentially applied
in the realm of the real economy. Also, researchers rarely use the information ca-
pabilities of input-output tables, specifically in the assessment of the degree of im-
port dependence particular to economic sectors.

The authors of the article used the results of thorough analytical studies into
the industrial sector of the economy of three selected countries (Poland, Germany
and the Czech Republic) to hypothesise that a higher share of high-tech and me-
dium-high-tech industries in the structure of processing industry’s output results
in a higher share of GVA in output for this type of industrial activity. However,
this hypothesis was fully empirically confirmed only for Poland and Germany as
the results of correlation-regression analysis established the existence of a sto-
chastic and linear relationship, which was very close to deterministic, and a direct
relationship between changes in the studied parameters. This hypothesis was not
fully confirmed for the Czech processing industry due to a relatively low closeness
of the relationship between the change in the selected parameters. These conclu-
sions resulted in further detailed studies of the Czech processing industry, which
served as the basis for the second hypothesis, stating that a lower share of imports
in the intermediate consumption of high-tech and medium-high-tech industries re-
sults in a higher share of GVA in the processing industry’s output. This hypothesis
was empirically confirmed by the results of the correlation-regression analysis,
which showed the presence of a close stochastic relationship and the inverse rela-
tionship between changes in the studied parameters.

The formulated and confirmed hypotheses became the methodological basis
for optimising the structure of the processing industry in Poland and the Czech
Republic according to the criteria of an increasing level of manufacturability and
reducing import dependence. The target function of the optimization was the ef-
ficiency index of the German processing industry, which is the industry leader
in the EU. Determinative multiplicative models were used for optimization be-
cause of a functional relationship between the share of GVA in output and the
selected structural parameters. Actual data (structural indicators of the industry
of the studied countries) was used to test the mathematical adequacy of the mod-
els. As linear programming methods allow the most accurate solutions for opti-
mization tasks, they were used to solve the models. As discussed in the literature
overview, these arguments have been confirmed by modelling results of the eco-
nomic processes of different countries.

Data for analytical assessments were sourced from the Eurostat (2019). the
United Nations Industrial Development Organization (UNIDO 2019) and the
OECD (2019). including input-output tables and national accounts. The methodo-
logical basis of the research included general scientific, economic-logical and eco-
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nomic-mathematical methods of economic analysis, in particular such methods as
cognition theory, deterministic factor and general analysis, correlation-regression
analysis, and linear programming.

The following text presents the algorithm for solving the tasks, as well as the
most important results of the authors’ in-depth analytical research on the forma-
tion and confirmation of hypotheses, the elaboration and solution of optimization
models.

Having similar industrial potential parameters, Poland and Germany are
among the most industrialised countries of the EU. in 2017, Poland exceeded
Germany by 9.18 pp. (45.53% vs 36.35%) in terms of the level of industrialisa-
tion (the share contributed by industry to gross domestic product (GDP)); whereas
in 2014, Poland was in the lead only by 1.1 pp. (37.74% vs 36.64%). in abso-
lute numbers of output and GVA, the Polish industry was inferior to the Ger-
man in 2017, respectively by 6.41 and 5.80 times, while in 2014, the differences
between the values amounted to 6.64 and 7.26 times. At the same time, by share
of GVA in output (which is one of the main indicators of the economic efficiency),
the German industry has had a constant advantage (=4 pp.) over the Polish indus-
try with 34.57% vs 30.49% in 2017 (33.69% vs 29.90% in 2014).

One of the main reasons for such differences is the relatively lower efficiency
of the Polish processing industry. Thus, by share of GVA in the processing industry’s
output in 2017, Poland was inferior to Germany by 7.05 pp. The German processing
industry exceeded the Polish in all high-tech and medium-high-tech industries with-
out exception, and so it did in 2017, in the vast majority of other industries, based on
this indicator of efficiency (Table 3.19). The Polish processing industry had insignif-
icant advantages in two low-tech (manufacture of textiles, wearing apparel, leather
and related products; and manufacture of wood, paper, printing and reproduction)
and two medium-low-tech industries (manufacture of coke and refined petroleum
products; and repair and installation of machinery and equipment).

Hence it follows, that a higher economic efficiency of the German processing
industry (as compared to the Polish) can be explained by its greater orientation
towards high-tech industries and industries with a higher degree of raw mate-
rial processing. This thesis was confirmed by the comparison of GVA and output
structures of processing industries in these two countries (Table 3.20).

Thus, the share of high-tech and medium-high-tech industries in the output
structure of the German processing industry is 1.8 times larger than in Poland. The
German processing industry is founded on medium-high-tech industries that com-
prise 51.04%, of which 21.14% is the production of motor vehicles, trailers and
semitrailers. Meanwhile, the Polish processing industry is supported on low-tech
industries that amount to 35.21%, of which 19.89% is the manufacture of food
products, drinks and tobacco products.
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Table 3.19. Share of gross value added in the processing industry’s output in 2017, %

Classification code

I;le The manufacturing of economic activities| Poland | Germany
group NACE Rev. 2
= | Manufacture of basic pharmaceutical prod- C21 32.40 53.64
B § ucts and pharmaceuticals
= @D Manufacture of computers, electronic and C26 17.51 45.96
= optical products
Manufacture of chemicals and chemical C20 26.17 32.90
products
5
& | Manufacture of electrical equipment C27 22.08 41.01
=
2 ;TD Manufacture of machinery and equipment C28 32.30 37.94
& g |not elsewhere classified
§=
B | Manufacture of motor vehicles, trailers and C29 20.26 33.41
& | semi-trailers
Manufacture of other transport equipment C30 31.42 32.70
Manufacture of coke and refined petroleum C19 16.03 10.37
products
-5 | Manufacture of rubber and plastic products C22 28.84 35.19
[}
z | Manufacture of other non-metallic mineral C23 34.90 36.77
0 = products
ey
£ | Manufacture of basic metals C24 17.77 19.96
'q'; Manufacture of fabricated metal products, C25 34.99 41.15
£ | except machinery and equipment
Repair and installation of machinery and C33 48.11 36.06
equipment
Manufacture of food products; beverages C10-12 23.67 23.75
and tobacco products
§ Manufacture of textiles, wearing apparel, C13-15 35.62 32.88
‘; leather and related products
ch Manufacture of wood, paper, printing and Cl16-18 30.91 30.07
£ | reproduction
Manufacture of furniture; other manufac- C31-32 32.66 45.09
turing
Total processing industry 27.01 34.06

Source: elaborated by the authors based on Eurostat 2016.
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Table 3.20. Structures of gross value added and output of the processing industries in Poland
and Germany in 2017, %

3o
SIS The structure
I lue added The output structure
The ) R of gross value adde
The manufacturing = E (”j
group ER
72 387z
6’ % 8| Poland | Germany | Poland | Germany
= | Manufacture of basic pharmaceutical prod- C21 1.58 3.33 1.32 2.12
8 | ucts and pharmaceuticals
E‘J Manufacture of computers, electronic and C26 2.09 6.08 3.22 4.50
P optical products
= | Total 3.67 9.41 4.54 6.62
Manufacture of chemicals and chemical C20 4.93 7.47 5.09 7.73
products
5
& | Production of electric equipment C27 3.69 6.72 4.52 5.58
<
-_%0 Manufacture of machinery and equipment C28 4.64 15.41 3.88 13.84
§ not elsewhere classified
;q‘: Production of motor vehicles, trailers and C29 8.77 20.74 11.69 21.14
E semitrailers
<=
& | Manufacture of other transport equipment C30 2.08 2.64 1.79 2.75
Total 24.11 52.98 26.96 51.04
Production of coke and coke products of oil C19 3.16 0.82 5.32 2.71
refining
-5 | Manufacture of rubber and plastic products C22 7.76 4.47 7.27 4.32
Q
2 | Manufacture of other non-metallic mineral C23 5.70 2.65 4.41 2.46
~? products
2
£ | Metallurgical production C24 2.82 3.09 4.29 527
—
'qu Manufacture of fabricated metal products, C25 11.56 8.45 8.92 6.99
E | except machinery and equipment
Q
= Repair and installation of machinery and C33 5.48 2.30 3.07 2.18
equipment
Total 36.48 21.78 33.29 23.93
Manufacture of food products; beverages C10-12 17.43 6.93 19.89 9.94
and tobacco products
- [ Manufacture of textiles, wearing apparel, C13-15 3.42 1.15 2.59 1.19
L; leather and related products
% Manufacture of wood, paper, printing and Cl6-18 8.94 3.79 7.81 4.29
= reproduction
Manufacture of furniture; other manufacturing | C31-32 5.95 3.96 4.92 2.99
Total 35.73 15.83 35.21 18.41
Total processing industry 100.00 100.00 100.00 100.00

Source: elaborated by the authors based on Eurostat, 2019.
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In the case of Poland and Germany, a close relationship exists between the
dynamics particular to the share of high-tech and medium-high-tech industries
in the structure of the processing industry’s output on the one hand, and the share
of GVA in the processing industry’s output on the other. During the studied period,
both Poland and Germany saw the increase in the share of medium-high-tech in-
dustries in the structure of the processing industry’s output, which concurred with
the increase in the share of GVA in the processing industry’s output (Figs. 3.4 and
3.5). The exception was the post-crisis year 2010 in Poland.

The share of high-tech and medium-high-tech industries in the processing industry's output

—— The share of gross value added in the processing industry's output

29 - -33 5
s =
= =]
S
2 5 28 A g5
=
= O e%
g."’27_ - 32 59
32 EEs
= @2 9 & a
SZ .| E2s
2 g 26 55
z2 = -3l §.8.@
on 5]
o0 = 25 E 2
(A (IR
17} = .2 @
© wn eh 5 3
o O = wn o
= Q 24 <= =5 &
Ee -30 G O
n 35
Q
2.8 23 4 55
~ = G 2
22 T T T T T T T T 29%

2009 2010 2011 2012 2013 2014 2015 2016 2017

Fig. 3.4. Dynamics of structural indicators of the processing industry of Poland, %
Source: elaborated by the authors based on Eurostat, 2019.

The share of high-tech and medium-high-tech industries in the processing industry's output
—— The share of gross value added in the processing industry's output
37 A r 59
36 - 58
35 A F 57
34 4 - 56

industry’s output
processing industry’s output

The share of high-tech and medium-
-high-tech industries in the processing
The share of gross value added in the

29 T T T T T T T T 51
2009 2010 2011 2012 2013 2014 2015 2016 2017

Fig. 3.5. Dynamics of structural indicators of the processing industry of Germany, %
Source: elaborated by the authors based on Eurostat, 2019.
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The correlation and regression analysis established a stochastic and linear cor-
relation, which was very close to functional (deterministic), since the correlation
coefficients between the studied indicators for Poland and Germany were very
high, respectively, 0.91 and 0.92 (Figs. 3.6 and 3.7). The values for the coefficient
of determination (R) show that in the analysed period, share of GVA in the Polish
and German processing industry’s output depended on the share (total) of high-
tech and medium-high-tech industries in the structure of the processing industry’s
output by 83.20% and 84.64%, respectively.

The gross value added share of processing industry output =—-38,41 + 2,0568 * The share of high-
-tech and medium-high-tech industries in the processing industry output

Correlation: »=0,91212

The gross value added share of processing
industry output
[
o
W

245 . . . . . . . . . .
30,4 30,6 30,8 31,0 312 314 31,6 31,8 32,0 322 324 326 328

The share of high-tech and medium-high-tech industries in the processing industry
output

Multiple R=0.91212261; R*=0.83196765; Adjusted R*>=0.80796303; Standard error of estimate: 0.654909995;
F=34.65865; df=1.7; p=0.000607; Intercept: —38.41398182; Std. Error: 11.02872; #(7) =-3.483; p =0.0102

Fig. 3.6. Relationship between the share of high-tech and medium-high-tech industries in the
processing industry’s output and share of GVA in the processing industry’s output in Poland
Source: elaborated by the authors based on Eurostat, 2019.

Thus, an analytical review and results of the correlation and regression analysis
of Poland and Germany confirmed the hypothesis stating that a higher share of high-
tech and medium-high-tech industries in the structure of the processing industry’s
output results in a higher share of GVA in output generated by this type of indus-
trial activity. It follows that the optimization of the processing industry structure (in
terms of particular industries) is a way to increase the industry’s efficiency.
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The gross value added share of processing industry output =—14,17 + 0,85254 * The share of high-
-tech and medium-high-tech industries in the processing industry output

Correlation: » = 0,91998

36,5 T T T T T T T T

The gross value added share of processing
industry output

31,0 - : : : : : : :
53,5 54,0 54,5 55,0 55,5 56,0 56,5 57,0 57,5 58,0

The share of high-tech and medium-high-tech industries in the processing industry
output

Multiple R=0.91998061; R>=0.84636433; Adjusted R*>=0.82441638; Standard error of estimate: 0.599371375;
F=38.56234; df = 1.7; p = 0.000441; Intercept: —14.16868929; Std. Error: 7.640436; #(7) = —1.854; p = 0.1061

Fig. 3.7. Relationship between the share of high-tech and medium-high-tech industries in the
processing industry’s output and share of GVA in the processing industry’s output in Germany
Source: elaborated by the authors based on Eurostat, 2019.

The authors developed an economic and mathematical model to optimise the
structure of processing industry’s output using the criterion for increasing efficien-
cy (i.e., achieving the desired GVA). The optimization model (1) is deterministic
and reflects a functional relationship (i.e., the changing value of one indicator in-
evitably results in the changing value of another) that exists between the dynamics
particular to shares of output held by individual industries and characteristic to
the processing industry’s GVA on the one hand, and the change in share of GVA
in the processing industry’s output on the other:

. qj 4 .49, 4.
q +q +...+¢q
1: l+ 2+ N 17 q q q q —)Opt, (321)
p pl pz p17 p £ i+ﬂ+‘“+&
p)\p P p
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where:
q — the gross value added of the processing industry;
P — the output of the processing industry;
q +q +...+q — the gross value added of 17 industries of the processing
i industry;
p +p, +...+p_  —theoutput of 17 industries of the processing industry;
9. + 4, +...+ 9 _ the shares of 17 industries in GVA of the processing in-
9 4 q dustry;
—‘+i+...+& — the shares of 17 industries in the output of the process-
p P

P ing industry.

The target function of the optimization is the increase in the actual value
of share of GVA in the processing industry’s output up to the desired level.

For an elaborated optimization model (3.21), a set of criteria and constraints
was defined as follows:

1. The sum of the shares of individual 17 industries comprising the output and
GVA structures of the processing industry is 1:

g, 4 q p, P 'z
—+ =+ A=, S+ =4+ =1
9 4 q p p p

2. The values of share of GVA in output for each of the 17 industries of the pro-
cessing industry should grow.

3. The shares of high-tech and the medium-high-tech industries in the pro-
cessing industry’s output and GVA should grow.

In some EU countries, high-tech industries are not sufficiently effective. These
are, in particular, the Czech Republic, Hungary, Slovenia and Slovakia — coun-
tries with a high level of import dependence characteristic to the processing in-
dustry. in the Czech Republic, despite a high share of high-tech and medium-
tech industries within the structure of the processing industry (56.30% in 2017),
their share of GVA in output was only 26.82%. in this country, in-depth studies
found a relatively high (43.37%) share of imports in intermediate consumption
of the processing industry, including high-tech and medium-high-tech industries,
which amounted to 46.97% in 2015 (this being the last year, for which the shares
of imports in the intermediate consumption of processing industries of EU coun-
tries were available). in Poland, these indicators were, respectively, 30.82% and
38.81%, and in Germany, 27.22% and 27.43 % (Table 3.21)°.

> The names, codes and groups of industries within the processing industry listed in Table 3.21 cor-
respond to the ISIC Rev.4 economic activity classification system. This decision was made because
the fullest body of information, which was required to calculate the share of imports in intermediate
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Table 3.21. Share of GVA in the processing industry’s output and the share of imports
in the ntermediate consumption of the processing industry in Poland, the Czech Republic
and Germany, %

Poland Czech Republic Germany
@ - - =
L =] 2] = ) = 2]
g% 25 |8 25 |8 22 |3
= B S 0o 5y o 0o & S ° =)
The . g8 Bhe |Eg e [E2 he |Eg
Manufacturing < o o |sSE|l v |SEE| v |9EE
group ZEY| o8 |282 3§ o 82 3§ o 82
S25| 2% |EEE| 2R |ZEE| 2% |2EF
o S 2o 23| Beo |23 Be @83
238 EE= }__).Sg ER 2.5: o2 |gEZ
C82| FS |FES| FE |FES| FE |EES
) Computer, electronic and optical D26 18.57 46.74 18.94 53.13 47.07 35.89
‘é products
= Chemicals and pharmaceutical D20T21 29.20 34.49 29.28 38.94 38.07 30.00
%n products
g §5 Electrical equipment D27 25.11 44.00 30.63 50.90 41.39 29.72
) Tg Machinery and equipment, n.e.c. D28 32.13 40.11 31.77 39.05 39.18 24.98
g Motor vehicles, trailers and semi- D29 20.95 34,73 19.43 47.95 32.35 24.83
3 trailers
g Other transport equipment D30 30.40 49.04 36.38 38.86 34.21 35.45
Total 25.06 38.81 23.85 46.97 37.10 27.43
Rubber and plastic products D22 29.97 35.49 32.33 50.50 36.68 30.52
? Other non-metallic mineral pro- D23 35.71 19.52 37.06 30.64 38.04 20.33
e |ducts
§ Basic metals D24 20.80 27.56 22.38 36.70 21.92 28.32
g | Other manufacturing; repair and D31T33 | 38.10 27.43 37.31 35.43 44.14 22.37
-_5 installation of machinery and
§ equipment
Total 32.40 28.53 32.12 40.09 34.43 26.30
Food DIOTI12 | 24.41 15.32 26.17 24.95 25.16 21.13
products, beverages and tobacco
Textiles, wearing apparel, leather | D13T15 | 36.58 33.57 33.66 46.29 32.92 29.01
2y | and related products
é Wood and products of wood and D16 29.35 15.24 27.78 20.10 28.36 17.87
< |cork
‘q‘; Paper products and printing D17T18 | 31.08 25.75 28.48 36.28 33.31 23.39
S | Coke and refined petroleum D19 14.37 53.3 5.27 77.86 10.61 55.77
products
Fabricated metal products D25 36.99 33.47 35.72 39.27 43.17 23.79
Total 27.33 25.99 28.44 37.38 29.86 27.39
Total processing industry 27.81 30.82 26.60 43.37 34.79 27.22

Source: elaborated by the authors based on OECD, 2019.

consumption of industries within the processing industry, was available from OECD (2019), where
it was given according to the named system. The manufacturability groups were formed according
to the levels of the technological intensity of ISIC Rev.4 UNIDO (2019). It should also be noted
that Furniture production (Division 31) was classified as Medium rather than Low technology, as re-
quired by UNIDO (2019). This decision was made because the OECD (2019) information concern-
ing the imports of intermediate consumption of Furniture (Division 31) was presented in D31T33:
Other manufacturing; repair and installation of machinery and equipment.
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According to Table 3.21, the smaller is the share of imports in the intermedi-
ate consumption (primarily of high-tech and medium-high-tech industries), the
higher is share of GVA in the processing industry’s output.

Results of the correlation and regression analysis confirmed the presence
of a stochastic connection and inverse relationship between the change in share
of GVA in the processing industry’s output and the share of high-tech and medi-
um-high-tech industries in all three studied countries. However, the degree of de-
pendency between these indicators varied from country to country. This relation-
ship was very high in the Czech Republic (the correlation coefficient was —0.92),
high in Poland (-0.69), and low in Germany (-0.17) (Figs. 3.8-3.10). Determi-
nation coefficients show that the dependence of share of GVA in the processing
industry’s output on the share of imports in the intermediate consumption of high-
tech and medium-high-tech industries amounts to 84.04% in the Czech Republic,
47.67% in Poland, and as little as 2.94% in Germany.

The gross value added share of processing industry output = 58,224 — 0.8701 * The share
of imports in intermediate consumption of high-tech and medium-high-tech industries

of processing industry 00 Gl
A on .

Correlation: » = —0.6904
29,0 —

The gross value added share of
processing industry output

24’5 1 1 1 1 1 i =l 1 1 1 1 1 1 1 1
35,2 35,6 36,0 36,4 36,8 37,2 37,6 38,0 38,4
35,4 35,8 36,2 36,6 37,0 37,4 37,8 38,2

The share of imports in intermediate consumption of high-tech and medium-high-
-tech industries of processing industry

Multiple R=0.69041263; R>=0.47666960; adjusted R>=0.30222614; Standard error of estimate: 1.203776159;
Intercept: 58.224202892; Std. Error: 19.50324; #(3) = 2.9854; p = 0.196895; p < 0.0583; df = 1.3

Fig. 3.8. Relationship between share of GVA in the processing industry’s output and the share
of imports in the intermediate consumption of high-tech and medium-high-tech industries

in Poland

Source: elaborated by the authors based on OECD, 2019.
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The gross value added share of processing industry output = 92.371 —2.185 * The share
of imports in intermediate consumption of high-tech and medium-high-tech industries
of processing industry

Correlation: » =—-0.1715

34,5 r r r T ~ T T T ——

~ -
N~

The gross value added share of
processing industry output

30,5 s s s s s s s s s s s s
27,36 27,40 27,44 27,48 27,52 27,56 27,60
27,38 27,42 27,46 27,50 27,54 27,58 27,62

The share of imports in intermediate consumption of high-tech and medium-
-high-tech industries of processing industry

Multiple R=0.17154493; R>=0.02942766; adjusted R*>=-0.29409645; Standard error of estimate: 1.360032654;
Intercept: 92.370829663; Std. Error: 199.2361; F=0.0909597; #(3) = 0.46363; p = 0.782658; p < 0.6745; df= 1.3

Fig. 3.9. Relationship between share of GVA in the processing industry’s output and the share
of imports in the intermediate consumption of high-tech and medium-high-tech industries
in Germany

Source: elaborated by the authors based on OECD, 2019.

Thus, the results of the analysis confirmed the second hypothesis: the lower
is the share of imports in the intermediate consumption of high-tech and medium-
high-tech industries, the higher is share of GVA in the processing industry s output.

Consequently, the optimised structure of the intermediate consumption
of the processing industry in favour of the domestic components of high-tech and
medium-high-tech industries increases the efficiency of the processing industry.

The functional relationship between share of GVA in the processing indus-
try’s output and the structure (in terms of domestic and imported components)
of the intermediate consumption is represented by the optimization model:

i: ql+qz+"'+ql6
p

—>opt, (3.22)

d i d, i dyg g
gre| Al g e R g o | S
G 1 G G 6 Ci6
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The gross value added share of processing industry output = 51.624 — 0.5911 * The share
of imports in intermediate consumption of high-tech and medium-high-tech industries

of processing industry
0,95 Conf.Int.

Correlation: » = -0,9167

2 27.8 : : : : : : : : : :
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The share of imports in intermediate consumption of high-tech and medium-high-
-tech industries of processing industry

Multiple R=0.91671400; R*>=0.84036455; adjusted R>=0.78715273; Standard error of estimate: 0.475927705;
Intercept: 51.624065020; Std. Error: 6.494768; F = 15.79282; p = 0.028490; p < 0.0042; #(3) = 7.9486; df= 1.3

Fig. 3.10. Relationship between share of GVA in the processing industry’s output and the
share of imports in the intermediate consumption of high-tech and medium-high-tech
industries in the Czech Republic

Source: elaborated by the authors based on OECD, 2019.

where:
q — the gross value added of the processing industry;
p — the output of the processing industry;
4> 455 ---» ;s  — the gross value added of 16 industries of the processing

industry;

Cps Cyy vevy Cig — intermediate consumption of the 16 industries;
d d d . . . .
—L, =2, ..., = —the shares of domestic components in the intermediate
a4 4 i consumption of each of the 16 industries;
l—l, 1—2, cee le  _ the shares of imported components in the intermediate
C C C

16 consumption of each of the 16 industries. The target
function of the optimization was to increase the actual
share of GVA in the processing industry’s output to the
desired level.
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The following limitations and criteria were defined for the optimization func-
tion (3.22):

1. The total sum of the shares of domestic and imported components of the in-
termediate consumption for each of the 16 industries is 1:

(iJri—l]:l, [i+i_2j=1, . [%4-['1—6}:1.
G G G G s Ci6

2. The volumes of GVA and the output of the processing industry are equal to
the sums of the GVAs and outputs of the 16 industries.

3. The share of domestic components in the intermediate consumption of high-
tech and medium-high-tech industries is inclined to grow, while the share of im-
ported components — to decline.

4. Shares of GVA in output for each of high-tech and medium-high-tech in-
dustries should increase.

The optimization model (1) was solved using the linear programming method.
The input data for calculations were the values of structural indices of the process-
ing industry in Poland. The target function was to achieve 34.06% (Germany’s
value) in terms of share of GVA in the processing industry’s output in Poland. As
a result of the calculations, the optimised structures of output and GVA for the
processing industry in Poland were obtained (Table 3.22).

According to the results, the processing industry in Poland will be able to
reach the German level of efficiency (the share of GVA in output at the level
of 34.06%) on the condition that the share of high-tech and medium-high-tech
industries in the output structure will increase by 4.69 pp. At the same time, share
of GVA of high-tech and medium-high-tech industries in the processing industry’s
GVA should increase by 11.02 pp. in Poland.

The optimization model (2) was solved using the linear programming meth-
od. The initial data for the calculations were the values of structural indicators
of the Czech processing industry. The target function was to achieve 34.79% for
share of GVA in the processing industry’s output in the Czech Republic (which is
the indicator for Germany in 2015). According to the simulation results, an opti-
mised structure of the intermediate consumption of the Czech processing industry
was constructed (Table 3.23).

Thus, ratios were determined between the share of domestic and imported
components of the intermediate consumption for all 16 industries, at which the
level of efficiency of the Czech processing industry would reach the level of Ger-
many in 2015 (share of GVA in output amounting to 34.79%). Such an efficiency
indicator can be achieved under the condition that the import share in the interme-
diate consumption of high-tech and medium-high industries of the Czech process-
ing industry is decreased by 18.49 pp.
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Table 3.22. Optimised structures of GVA and output for the processing industry in Poland, %

Classifica-
) The share
tion code The gross
The . . The output of gross
The manufacturing of economic | value added
group activities structure structure Vglue added
NACE Rev.2 in output
Manufacture of basic pharmaceutical C21 2.22 1.54 49.01
< | products and pharmaceuticals
Q
—E E Manufacture of computers, electronic and C26 4.02 3.42 40.00
éﬁ optical products
Total 6.23 4.96 42.80
Manufacture of chemicals and chemical C20 6.13 5.50 37.96
products
=
& | Production of electric equipment C27 5.83 4.97 39.98
<=
%ﬂ Manufacture of machinery and equipment C28 491 4.51 37.05
g not elsewhere classified
@ Production of motor vehicles, trailers and C29 13.27 13.74 32.89
E semitrailers
<
= | Manufacture of other transport equipment C30 2.43 2.52 32.87
Total 32.57 31.24 35.51
Production of coke and coke products C19 2.99 5.29 19.25
of oil refining
-5 | Manufacture of rubber and plastic products C22 7.43 7.24 34.96
Q
2 | Manufacture of other non-metallic mineral C23 4.064 437 36.17
= products
=
£ | Metallurgical production C24 2.37 4.22 19.13
-
% Manufacture of fabricated metal products, C25 8.86 7.40 40.78
E | except machinery and equipment
Q
= Repair and installation of machinery and C33 4.77 3.00 54.21
equipment
Total 31.07 31.52 36.46
Manufacture of food products; beverages C10-12 15.08 19.01 27.01
and tobacco products
Manufacture of textiles, wearing apparel, C13-15 2.31 2.20 35.78
= | leather and related products
0 9
= ‘é‘ Manufactpre of wood, paper, printing and Cl6-18 7.64 7.20 36.12
S | reproduction
Manufacture of furniture; other manufac- C31-32 5.11 3.87 44.97
turing
Total 30.13 32.28 31.79
Total processing industry 100.00 100.00 34.06

Source: elaborated by the authors based on Eurostat, 2019.
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Table 3.23. Optimised structure (in terms of domestic and imported components)

of the intermediate consumption of the processing industry in the Czech Republic, %

o« Actual data (2015) Optimised data
S 3 . . . .
220y |8 |03 |2 |.% |.%
5o | 5 |gE [3E | % |gf |3é
EZ | g £5 |55 Z 25 |55
The . =R 2_ |EEc| 85| 2., |EEg|&E ¢
The manufacturing s .0 5 S =S| g7°58 <= 555|558
group == De |PER|SER|l XE|BPER|ISER
ZZ | 828 |BEE|SEE| 82 |8B2E|CEE
< Q O = o 0 2| o0 2 L o o © 2| 0o 0 2
—_— = .= - o @ = o @ = .= - g @ - o @
O o < = S o £ S o g E 5 E o g < O g
%'E =3 ﬁg‘g 'ng'g % O mg"o ':wg‘o
SE| 2% |258|238| 2% |258|23¢8
Computer, electronic and D26 18.94 46.87 53.13 20.12 64.64 35.36
? optical products
é Chemicals and pharmaceu- | D20T21 | 29.28 61.06 38.94 32.21 65.92 34.08
8 tical products
_@) Electrical equipment D27 30.63 49.10 50.90 31.21 65.44 34.56
=
g | Machinery and equipment, D28 31.77 60.95 39.05 33.21 66.60 33.40
S |nec
o
= | Motor vehicles, trailers and | D29 19.43 52.05 47.95 22.21 77.56 22.44
£ | semi-trailers
g Other transport equipment D30 36.38 61.14 38.86 38.21 64.17 35.83
Total 23.85 53.03 46.97 26.06 71.52 28.48
Rubber and plastic D22 5.27 22.14 77.86 7.39 23.79 76.21
§ products
; Other non-metallic mineral | D23 32.33 49.50 50.50 35.51 64.35 35.65
'i products
g Basic metals D24 37.06 69.36 30.64 52.38 71.80 28.20
§ Other manufacturing; repair | D31T33 | 22.38 63.30 36.70 42.07 64.50 35.50
£ | and installation of machin-
é’ ery and equipment
Total 35.72 60.73 39.27 37.41 76.40 23.60
Food products, beverages | D10T12 | 29.95 54.85 45.15 36.84 64.14 35.86
and tobacco
Textiles, wearing apparel, | DI13T15 | 26.17 75.05 24.95 42.71 77.67 22.33
leather and related products
=
8 | Wood and products D16 33.66 53.71 46.29 36.55 56.04 43.96
2z | of wood and cork
o
o | Paper products and printing | D17T18 | 27.78 79.90 20.10 29.89 80.44 19.56
a Coke and refined petroleum | D19 28.48 63.72 36.28 31.64 64.37 35.63
products
Fabricated metal products D25 37.31 64.57 3543 38.20 67.43 32.57
Total 30.11 69.83 30.17 37.85 71.15 28.85
Total processing industry 26.60 56.63 43.37 34.79 74.97 25.03

Source: elaborated by the authors based on OECD, 2019.
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The study into the industrial sector of the EU economy, in particular Poland
and Germany, suggested a relationship between the efficiency of the processing
industry and its structure. The results of the correlation and regression analy-
sis proved the adequacy of the hypothesis stating that the higher was the share
of high-tech and medium-high-tech industries of the processing industry’s output,
the higher was share of GVA in output of these types of industrial activity. This led
to the conclusion that the optimization of the processing industry output structure
was a way to increase the efficiency of this industry. Based on this statement, an
optimization model was constructed, in which the target function was to increase
share of GVA in the processing industry’s output to the desired level, and the main
optimization criterion was increasing the share of high-tech and medium-high-
tech industries in the output structure.

Further research found that the high-tech processing industry was not always
effective. This particularly applies to such countries as the Czech Republic, Hun-
gary, Slovenia and Slovakia, i.e. countries with a high level of import dependence
in the processing industry. The results of the correlation and regression analysis,
conducted on the example of the Czech Republic, proved the adequacy of the sec-
ond hypothesis stating that the lower was the share of imports in the intermediate
consumption of high-tech and medium-tech industries, the higher was the share
of GVA in the processing industry’s output. Hence, another way for increasing the
efficiency of the processing industry was defined as the optimization of the struc-
ture pertaining to the intermediate consumption of high-tech and medium-high-
tech industries. According to this hypothesis, an optimization model was devel-
oped, which allowed determining ratios between domestic and imported compo-
nents in the structure of the intermediate consumption of the industries within the
processing industry, that would allow achieving the desired level of efficiency.

The developed economic and mathematical models were solved using the
method of linear programming. in both models, the share of GVA in the German
processing industry’s output as a benchmark was chosen as the target function.
The first model was tested on the example of Poland, in particular, the optimised
structure of the output, and GVA of the processing industry of this country was
built according to the criterion of increasing the technological level. The second
model was tested on the example of the Czech Republic, in particular, the opti-
mised structure of the intermediate consumption of the industries was built ac-
cording to the criterion of reducing import dependence.

Further research in this direction will focus on modelling the impact of other
factors on the level of processing industry’s efficiency, in particular, the specifici-
ties of the high-tech industries from the perspective of the creation of value-added
chains.



Summary

The Polish and Ukrainian economies are on the way to an innovative model of de-
velopment. However, today, the level of innovation in the economies of these
countries is still very low. The Polish economy, in particular industry, is signifi-
cantly superior to Ukraine in terms of innovation, but at the same time it is inferior
to many EU countries. One of the common problems of innovative development
of Ukraine and Poland is the relatively high import dependence of the economy
on the intermediate consumption of high-tech industries. The economy of Ukraine
and Poland mostly depends on materials and components of the following in-
dustries: computers, electronic and optical products; chemicals and chemical
products; mechanical engineering; coke and refined products; textile production,
clothing, leather and the other materials. in fact, this means that domestic enter-
prises and organizations of production, but also the other areas (financial, social)
can not function not only without imported goods of mechanical engineering and
chemical industry, but also without the products of oil refining and light industry.

Thus, one of the ways to increase the innovation of the economies of these
countries is the import substitution of industrial products in the domestic market.
An effective import substitution policy will have a significant multiplier effect:
create new jobs in the industrial sector of the economy and additional effective
demand within the country, and thus significantly expand the domestic market,
increase gross domestic product (GDP) and tax revenues to budgets at various
levels. As a result, it will create conditions for the creation of additional jobs
in the field of service and improve the level and quality of life of the population.

Another important problem of restraining the innovative development of these
countries is that the structure of industrial output of these countries is dominated
by low-tech and medium-tech production with a low degree of processing of raw
materials and value added. A significant part of exported products is carried out by
tolling operations. Due to these and other factors, Ukrainian and Polish industries
have low socio-economic efficiency.

To improve the innovation of the industrial sector of Ukraine’s and Poland’s
economy, on the one hand, it is necessary to improve the macroeconomic condi-
tions of the operation of the subjects of industrial activity in the direction of pro-
moting the expansion of domestic demand for domestic industrial products and
increasing its supply, as well as improving the quality management system of in-
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dustrial products and accelerating the international certification of enterprises.
From the other hand, increase the efficiency of capital investments and the level
of implementation of innovations in production. There is also a need for a grad-
ual reorientation of investment flows in the development of high-tech industries,
in particular through tax and customs incentives for domestic investors and state
guarantees for foreign protection.

An effective tax incentive can be a reduction in the tax rate on income (or tax
holidays) for high-tech manufacturers, while increasing the rate for commodity
producers. It may be of interest and involve small and medium-sized businesses
in the process of investing in high-tech manufacturing.

In its turn, the expansion of opportunities for the introduction of innovations
into the industry requires to the next:

— the development of innovation infrastructure by creating innovative clusters
or technological parks (for example, Poland), in particular on the basis of insti-
tutes of the National Academy of Sciences of Ukraine;

— the monitoring, on the one hand, the needs of enterprises in innovations,
and, on the other hand, developments in the scientific and design institutions for
sale, and the creation on this basis of the information catalog of innovations on the
basis of the “supply-demand” principle;

— the formation of an effective organizational and financial mechanism for the
support and development of innovation activities by providing financial and credit
assistance to economic entities that implement investment projects of innovative
direction, in particular, in energy and resource conservation;

— the organization of an effective network of “science-production” based
on the establishment of technology transfer centers for combining the potential
of science, production and financial capital (with the involvement of small and
medium-sized businesses).

—in order to increase the access of the subjects of industrial activity to invest-
ment resources, in particular, foreign ones, it is necessary:

— the formation of a system of monitoring of the investment projects imple-
mented in the framework of public-private partnership, and continuous monitor-
ing, in particular public, for their implementation in order to prevent inefficient
use of capital investments;

— a conducting an annual rating assessment of the investment attractiveness
of the administrative-territorial units and leading commodity producers in the re-
gion, with further placement of its results on the investment portal of the region;

— the creation of conditions for closer cooperation of the oblast with European
organizations and funds involved in financial support for regional development
within the framework of international cooperation programs, in particular EU
funds through the Neighborhood and Partnership Instruments, border cooperation
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programs, the other international programs and donors (World Bank, European
Bank for Reconstruction and Development, European Investment Bank etc.

A comprehensive solution for the problems related with operation and devel-
opment of the Ukrainian industry calls for structural modernization of the indus-
try, intended to increase the share of high tech economic activities in the domestic
output and exports, to meet the domestic market demand for home-made products
and enhance the efficiency of the domestic production.
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Annex A

Indicators of import dependence of Ukraine
and the EU member states

Table A.1. Share of industrial products in imports of goods and services in Ukraine

and the EU-28 member states in 2016, %

Including:
Country Industry — — -
processing industry mining and quarrying

Ukraine 79.90 69.96 9.76
Belgium 27.34 26.73 0.14
Bulgaria 44.78 41.73 0.08
Czech Republic 42.02 40.80 0.06
Denmark 27.75 27.10 0.17
Germany 43.73 41.77 0.05
Estonia 33.09 .. ..
Ireland 32.84 31.85 0.05
Greece 41.71 40.01 0.05
Spain 43.69 41.28 0.05
France 43.52 41.28 0.04
Croatia 38.04 28.34 5.45
Italy 44.72 44.54 0.06
Cyprus 8.34 0.02
Latvia 18.32 15.57 0.19
Lithuania 32.81 30.47 0.06
Luxembourg 22.57 . ..
Hungary 55.09 53.62 0.03
Malta

Netherlands 20.63 18.81 ...
Austria 40.18 38.61 0.06
Poland 45.87 45.40 0.31
Portugal 43.37 41.37 0.09
Romania 49.06 47.64 0.53
Slovenia 36.19 34.25 0.10
Slovakia 51.77 49.53 0.05
Finland 41.22 39.12 0.14
Sweden 34.21
United Kingdom 27.62 26.77 0.39

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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Table A.2. Dynamics of total consumption of the processing industry products in Poland, %

The
group

The production

Growth rate / decrease in general consumption

total

domestic products

imported products

2014

2015

2016

2014 | 2015 | 2016

2014 | 2015 | 2016

The high-tech

Manufacture of basic
pharmaceutical prod-
ucts and pharmaceu-
ticals

Manufacture of com-
puters, electronic and
optical products

7.55

12.91

12.28

—4.41

7.26

-1.79

6.21 9.79 | 10.38

6.51|—22.48 1.28

9.38| 15.55 3.35

16.49 -2.94

Total

11.51

—0.22

0.77

6.40 [ —10.83 5.32

1515 6.74| -1.72

The medium-high-tech

Manufacture
of chemicals and
chemical products

Production of electric
equipment

Manufacture of ma-
chinery and equip-
ment not elsewhere
classified

Production of motor
vehicles, trailers and
semitrailers

Manufacture of other
transport equipment

3.09

7.53

9.31

8.22

18.49

1.59

10.70

7.59

5.96

37.94

-2.90

0.75

0.93

11.05

—9.68

2.02 312 -2.30

4.04| 799 3.73

9.14| 10.47| -4.45

14.56 | —0.17 9.93

44.53 | 52.16 | -22.57

565 —-1.93| —-4.34

10.90| 13.15 4.62

9.76 | 0.01| 1l6.54

5.46 11.54

526 28.01 1.01

Total

7.57

7.95

2.98

8.34 7.16 | -1.70

6.80| 8.74| 7.64

The moderately-low-tech

Production of coke
and coke products
of oil refining

Manufacture of rub-
ber and plastic prod-
ucts

Manufacture of other
non-metallic mineral
products

Metallurgical produc-
tion

Manufacture of fabri-
cated metal products,
except machinery and
equipment

-10.86

5.57

9.57

4.58

2.57

-25.31

4.61

1.24

12.46

—-12.55

5.00

6.62

1.47

-1591|-19.97| -6.58

6.74 6.33 3.62

9.32 0.12| 4.26

1.84| —5.85| -0.24

15.62 6.79

—4.59 | -31.17 | -20.16

1.46 7.64

10.87 7.05| 18.05

11.69 | —1.65

0.22 2.01 8.71

Total

-1.08

-5.65

0.52

-1.60 | -1.10 1.93

—0.05 | -14.50 | -2.65
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cont. Table A.2.

Growth rate / decrease in general consumption
gﬂfp The production total domestic products imported products
2014 | 2015 | 2016 | 2014 | 2015 | 2016 | 2014 | 2015 | 2016
Food production; -0.53 0.41 495| -0.43 0.42 3.35| -1.05 0.39| 13.56
drinks and tobacco
products
Textile production, 8.66| 591 5.95 8.07| 940 3.28| 990| -1.36| 12.10
< | clothing, leather and
f—; other materials
-a—? Manufacture of wood 6.43 9.12 1.58 6.75 9.74 1.57 522 6.73 1.60
= and paper; printing
and duplication
Furniture production; 7.21 9.63 6.11 4.13| 1220 579| 18.71 1.23 7.26
other products
Total 2.10| 3.41| 4.28| 1.85| 3.76| 3.09| 3.22 1.86| 9.67
Total processing industry 2.74 1.02 2.48 1.86 2.06 1.85 448 | -0.98 3.71

Source: elaborated by the authors based on CSOP, 2017.
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Table A.3. Structure of general consumption of the processing industry products in Poland, %

The group The production Total
2013 | 2014
The high-tech | Manufacture of basic pharmaceutical products and pharma- 1.58 1.66
ceuticals
Manufacture of computers, electronic and optical products 4.49 4.93
Total 6.07 6.59
The medium- Manufacture of hemicals and chemical products 5.56 5.58
high-tech Production of electric equipment 4.00 4.19
Manufacture of machinery and equipment not elsewhere 3.36 3.58
classified
Production of motor vehicles, trailers and semitrailers 8.51 8.96
Manufacture of other transport equipment 1.24 1.43
Total 22.67| 23.74
The moderately- | Production of coke and coke products of oil refining 14.40| 12.49
low-tech Manufacture of rubber and plastic products 6.81 7.00
Manufacture of other non-metallic mineral products 4.35 4.64
Metallurgical production 3.76 3.83
Manufacture of fabricated metal products, except machinery 7.62 7.60
and equipment
Total 36.93| 35.56
The low-tech Food production; drinks and tobacco products 22.33| 21.62
Textile production, clothing, leather and other materials 2.29 242
Manufacture of wood and paper; printing and duplication 7.58 7.85
Furniture production; other products 2.13 2.22
Total 34.33| 34.11
Total processing industry 100.00 | 100.00

Source: elaborated by the authors based on CSOP, 2017.
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Domestic products Imported products
2015 2016 2013 2014 2015 2016 2013 2014 2015 2016

1.84 1.93 1.37 1.43 1.54 1.67 1.99 2.09 2.44 243
4.67 4.47 242 2.53 1.92 1.91 8.57 9.56 | 10.11 9.47
6.51 6.40 3.80 3.96 3.46 3.58 10.56 11.64 12.55 11.89
5.61 5.31 5.89 5.90 5.96 5.72 4.90 4.96 4.91 4.53
4.59 451 2.96 3.02 3.20 3.02 6.06 6.43 7.35 7.41
3.81 3.75 3.68 3.94 4.26 4.00 2.75 2.89 2.92 3.28
9.40 | 10.19 3.89 4.37 4.28 462 | 17.64| 17.80| 19.57| 21.05
1.96 1.73 0.63 0.90 1.34 1.02 2.45 2.47 3.20 3.11
2536 | 2549 | 17.04 | 18.13 | 19.03 | 18.37| 33.80 | 34.55| 37.94| 39.38
9.23 7.88 | 12.01 9.92 7.78 713 19.10| 17.44 | 12.12 9.33
7.25 7.43 6.56 6.88 7.17 7.29 7.31 7.24 7.42 7.70
4.65 4.83 5.50 591 5.79 5.93 2.07 2.19 2.37 2.70
3.62 3.58 4.09 4.09 3.77 3.69 3.11 3.33 3.31 3.36
8.46 8.85 8.75 8.87 10.05 10.53 5.39 5.17 5.32 5.58
33.21 | 32.58 | 3692 | 35.66| 3456 | 34.58 | 3697 | 3537 | 30.54| 28.67
21.49 | 22.01 | 2833 | 27.70| 27.25| 27.65| 1047 9.91 10.05 11.00
2.54 2.63 2.34 2.49 2.67 2.70 2.19 2.30 2.29 2.48
8.48 8.41 9.05 9.48 10.20 10.17 4.67 4.70 5.07 4.97
241 2.49 2.52 2.58 2.83 2.94 1.34 1.52 1.56 1.61
3492 | 3553 | 4225 | 4225| 4295| 4347 | 18.67 | 1844 | 18.97| 20.06
100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Table A.4. Structure of imports of the processing industry products in Ukraine (by types of

2013
. j=" [
Manufacturing o = g s 5|t 8
= 2 2 Z2E| &=
TE| 5 |SZ|EE
E 5 = 25|38
&g g 258|88
= 8 = O | E
Manufacture of food products; beverages and tobacco products | 23.77 | 76.63| —0.40|100.00
Manufacture of textiles, wearing apparel, leather and related 15.13] 88.50| -3.64(100.00
products
Manufacture of wood, paper, printing and reproduction 88.66| 11.68| —0.34|100.00
Manufacture of coke and refined petroleum products 83.76| 17.70| -1.46|100.00
Manufacture of chemicals and chemical products 95.66| 3.29 1.05 | 100.00
Manufacture of basic pharmaceutical products and pharmaceu- | 59.67 | 45.28| -4.95|100.00
tical preparations
Manufacture of rubber and plastic products 94.33 2.48 3.19] 100.00
Manufacture of other non-metallic mineral products 89.22| 10.22 0.56 | 100.00
Manufacture of basic metals 100.17| 0.00| —0.18|100.00
Manufacture of fabricated metal products, except machinery 95.80 1.31 2.891100.00
and equipment
Manufacture of computer, electronic and optical products 29.75| 33.24| 37.00| 100.00
Manufacture of electrical equipment 38.57| 24.94| 36.49100.00
Manufacture of machinery and equipment n.e.c. 35.45 0.20| 64.36|100.00
Manufacture of motor vehicles, trailers and semi-trailers 29.53| 36.23| 34.25|100.00
Manufacture of other transport equipment 16.81| 10.87| 72.32|100.00
Manufacture of furniture; jewellery, musical instruments, toys; 11.18| 81.97 6.86 | 100.00
repair and installation of machinery and equipment
Total processing industry 58.21| 27.03| 14.77| 100.00

Source: elaborated by the authors based on SSSU, 2019.
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consumption), %
2014 2015 2016
=] 8 o 3 o 3
] - g H: H I
o g = E| £ 2 o g = E| £ 2 o g = 5| £ &
SS| 2 |E£€|2=e|E2| 2 |22 2= B8] 2 |22| i
88| § |S=|ES|88| § |S=|ES|8E8| § |S=|ES
g 2 = 25| %3 E 2 = 25| =8 E 2 = 25| =3
S2| E |£3|E%|22| E|E3|Z%| 22| E |£3|8¢
= 3 23 O 8| = &H| .58 23 O 8| = |58 23 O &§|F %
22.02| 78.03| —0.05|100.00| 22.71| 77.29 0.00| 100.00 | 20.59| 79.41 0.00| 100.00
15.49| 85.69| —1.18[100.00| 14.19| 85.43 0.38]100.00| 12.00| 85.25 2.741100.00
92.22 7.40 0.38]100.00 | 92.40 7.57 0.04|100.00 | 91.69 7.65 0.66 | 100.00
80.92| 20.40( —1.31]100.00| 74.29| 24.17 1.531100.00 | 87.50| 11.53 0.98 | 100.00
97.53 4.02| -1.55{100.00| 97.75 4.00| —-1.74{100.00| 93.58 4.98 1.45]100.00
53.34| 42.68 3.971100.00 | 54.73| 53.41| -8.14|100.00| 47.10| 49.12 3.771 100.00
95.77 4.89| —-0.67(100.00| 91.07 4.54 4.39(100.00| 91.46 4.38 4.16 | 100.00
89.69| 11.51| -1.20]100.00| 84.82| 12.79 2.391100.00| 86.98( 10.79 2.231100.00
100.24 0.01| —0.24|100.00 | 99.86 0.02 0.12]100.00 | 99.83 0.01 0.16| 100.00
95.82 1.83 2.361100.00 | 82.11 1.86| 16.04|100.00| 83.06 2.15| 14.79|100.00
26.43| 34.36| 39.21|100.00| 26.34| 30.17| 43.48(100.00| 38.75| 18.76| 42.50(100.00
41.16| 22.87| 35.97|100.00 34.54| 26.37| 39.09|100.00| 26.24| 24.39| 49.38|100.00
51.72 0.70| 47.58|100.00 | 40.94 1.35| 57.71|100.00| 51.16 0.25| 48.59|100.00
29.83| 31.09| 39.08|100.00| 34.83| 19.65| 45.52|100.00| 35.78| 21.82| 42.39(100.00
8.74 7.81| 83.45|100.00 7.90| 19.97| 72.13{100.00 3.34] 11.08| 85.58(100.00
30.16| 63.55 6.291100.00 | 29.82| 65.50| 4.69|100.00| 24.59| 70.55 4.86 | 100.00
63.01| 2549 11.50(100.00| 60.58| 25.38| 14.04|100.00| 59.80| 23.46| 16.73|100.00
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Performance indicators of the textile industry in Ukraine
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Fig. B.1. Production volume of textile industry in Ukraine and EU countries in 2017, bill. EUR
Source: elaborated by the authors based on SSSU, 2019; Eurostat, 20:9; OECD, 2019.

Table B.1. Structure of imports of the textile products to Ukraine
(in terms of product groups), %

2013 2018 2018/2013
I e e e I e e
uUSD USD rate, % pp.
61. | Knitted clothes 380.8 19.6 260.7 23.18 | -31.53 3.20
62. | Textile clothing 510.3 26.3 2422 21.53 | —52.55 -4.90
63. | Other finished textiles 272.8 14.1 270.1 24.02 -1.00 9.43
64. | Shoes, leggings and 759.7 39.2 337.7 30.03 | —55.55 -9.25
parts thereof
65. | Hats and their parts 16.7 0.9 13.9 1.24 | -16.39 0.36
Total 1940.3 100.0 | 1124.7 | 100.00 | —42.00 X

Source: elaborated by the authors based on SSSU, 2019.
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Fig. B.2. Share of imports in intermediate and final consumption of textile products
in Poland, Germany and Italy in 2017, %
Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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Fig. B.3. TOP-25 countries-importers of clothing and the other products that were in use
in 2018, bill. USD
Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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Table B.2. Production of textile industry in EU countries

Amount, mln. EUR In % to result
Country
2013 2014 2015 2016 2017 2013 2014 2015 2016 2017
Belgium 4983.4 | 5080.7 | 5121.5| 4804.1| 4850.0 2.46 2.45 2.43 2.30 2.28
Bulgaria 1785.8 | 2009.3 | 1916.7 | 2028.6| 2094.9 0.88 0.97 0.91 0.97 0.99
Czech Republic 2593.5| 26683 | 2737.7| 2833.7| 3039.6 1.28 1.29 1.30 1.36 1.43
Denmark 1286.3 | 12235 12282 12855 1340.7 0.63 0.59 0.58 0.62 0.63
Germany 22140.0 | 23539.0 | 22507.0 | 22941.0 | 23400.0 10.93 11.35 10.68 10.99 11.02
Estonia 448.5 480.2 502.1 550.7 569.2 0.22 0.23 0.24 0.26 0.27
Treland 398.3 382.6 336.5 332.9 317.3 0.20 0.18 0.16 0.16 0.15
Greece 1667.4 | 14457 13903 | 1356.0| 1294.1 0.82 0.70 0.66 0.65 0.61
Spain 18595.0 | 18598.0 [ 19348.0 | 19640.0 | 19976.0 9.18 8.97 9.18 9.41 9.41
France 15896.0 | 15884.0 [ 16318.0 | 16121.0 | 15935.0 7.85 7.66 7.74 7.73 7.51
Croatia 849.2 969.3 1114.8 | 1139.7| 1143.7 0.42 0.47 0.53 0.55 0.54
Ttaly 82086.7 | 83200.4 | 82696.9 | 81388.0 | 83343.8 | 40.51| 40.12| 39.24| 39.00| 39.26
Cyprus 29.9 29.7 33.1 34.8 38.5 0.01 0.01 0.02 0.02 0.02
Latvia 356.2 312.1 286.7 282.8 287.2 0.18 0.15 0.14 0.14 0.14
Lithuania 847.1 911.3 928.2 972.2 985.3 0.42 0.44 0.44 0.47 0.46
Luxembourg 670.5 481.7 543.4 537.3 590.7 0.33 0.23 0.26 0.26 0.28
Hungary 12184 | 1292.6 | 1339.9| 14164 | 1501.0 0.60 0.62 0.64 0.68 0.71
Malta 52.1 41.0 42.0 36.1 40.6 0.03 0.02 0.02 0.02 0.02
Netherlands 3359.0 | 3336.0 | 3386.0 | 3496.0 | 3485.0 1.66 1.61 1.61 1.68 1.64
Austria 3128.1 | 3187.0 | 3282.5| 2967.2| 2977.1 1.54 1.54 1.56 1.42 1.40
Poland 59447 | 6494.0 | 6876.5| 7213.5| 72154 2.93 3.13 3.26 3.46 3.40
Portugal 9497.9 | 10055.9 | 10505.8 | 10872.1 | 11170.7 4.69 4.85 4.99 5.21 5.26
Romania 6481.6 | 6267.0 | 6246.6 | 6170.5 | 6385.9 3.20 3.02 2.96 2.96 3.01
Slovenia 710.9 728.2 720.0 732.8 790.4 0.35 0.35 0.34 0.35 0.37
Slovakia 1349.6 | 1432.1 | 1487.1 | 1470.6 | 14288 0.67 0.69 0.71 0.70 0.67
Finland 1066.0 | 1051.0 | 1019.0 | 1027.0 | 1062.0 0.53 0.51 0.48 0.49 0.50
Sweden 1233.8 | 1209.0 | 1237.5 | 1277.9 | 1279.8 0.61 0.58 0.59 0.61 0.60
United Kingdom 13949.8 | 15047.4 | 17592.0 | 15747.8 | 15749.3 6.88 7.26 8.35 7.55 7.42
Total 202625.7 |207357.0 (210744.0 (208676.2 (212292.0 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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Table B.3. Structure of intermediate consumption of textile industry in Poland, Germany

and Italy, %

Structure of intermediate

Share of imports in

NACE activities consumption intermediate consumption
Poland | Germany | Italy |Poland | Germany | Italy
Agriculture, forestry and fishing 0.82 0.59 045 | 57.23 62.91 22.18
Mining and extraction of energy producing 0.34 0.07 0.04 | 65.99 | 91.67 36.52
products
Mining and quarrying of non-energy producing 0.33 0.02 0.00 | 64.71 69.70 16.67
products
Mining support service activities 0.03 0.01 0.00 | 72.22 85.71 50.00
Food products, beverages and tobacco 1.49 1.06 1.18 | 37.03 33.71 10.01
Textiles, wearing apparel, leather and related 28.61 2582 | 70.59 | 5435 | 6234 | 32.57
products
Wood and of products of wood and cork (except 1.55 1.57 0.37 | 60.83 78.98 28.05
furniture)
Paper products and printing 1.67 1.52 0.79 | 40.58 58.02 23.24
Coke and refined petroleum products 0.39 0.30 0.09 | 57.33 49.75 31.47
Chemicals and pharmaceutical products 2.02 3.24 1.32 | 51.55 57.39 26.13
Rubber and plastics products 5.37 4.93 1.94 | 53.16 66.82 28.99
Other non-metallic mineral products 0.81 0.67 0.37 | 51.28 61.57 26.11
Manufacture of basic metals 0.17 0.45 0.26 | 51.55 62.83 23.29
Fabricated metal products, except machinery and 1.04 1.17 0.57 | 54.03 63.71 29.04
equipment
Computer, electronic and optical products 0.62 0.90 0.20 | 56.15 66.20 24.12
Electrical equipment 0.84 1.12 0.38 | 53.61 61.01 26.06
Machinery and equipment n.e.c. 0.56 2.25 0.92 | 5494 | 64.60 27.43
Motor vehicles, trailers and semi-trailers 5.16 11.52 1.37 | 50.52 72.51 31.71
Other transport equipment 0.50 1.38 0.44 | 62.15 76.16 29.87
Other manufacturing; repair and installation 12.75 13.08 5.54 | 58.11 76.81 31.03
of machinery and equipment
Electricity, gas, water supply, sewerage, waste and 1.19 1.21 0.82 | 59.15 75.14 31.99
remediation services
Construction 3.60 2.54 1.49 | 5326 | 61.79 | 27.84
Wholesale and retail trade; repair of motor vehicles | 11.61 8.41 3.80 | 60.64 | 79.17 36.55
Transportation and storage 2.66 1.86 0.86 | 60.85 67.92 32.70
Accomodation and food services 0.69 0.70 0.86 | 54.55 4591 25.01
Publishing, audiovisual and broadcasting activities 0.75 0.33 0.21 | 72.98 64.61 31.92
Telecommunications 0.17 0.16 0.08 | 55.67 | 34.76 20.62
IT and other information services 0.06 0.21 0.17 | 13.51 24.64 21.65
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cont. Table B.3.

Structure of intermediate Share of imports in

NACE activities consumption intermediate consumption

Poland | Germany | Italy |Poland | Germany | Italy

Financial and insurance activities 0.57 0.43 0.12 | 65.85 35.53 29.22

Real estate activities 0.36 0.36 0.07 | 49.28 28.87 19.89

Other business sector services 2.55 2.09 1.22 | 62.82 61.69 35.21

Public administration and defence; compulsory 1.97 4.02 0.67 | 70.41 82.27 40.85
social security

Education 0.74 1.05 0.12 | 57.65 76.49 19.87

Human health and social work 5.56 3.36 1.64 | 69.63 78.14 46.81

Arts, entertainment, recreation and other service 2.44 1.59 1.05 | 65.45 69.15 40.65

activities
Total 100.00 | 100.00 |100.00 | 57.01 68.39 | 32.11

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.

Table B.4. Cost structure of the textile industry of Poland, Germany and Italy, %

Sectoral cost structure Sharfz of imports
NACE activities In costs
Poland | Germany | Italy |Poland | Germany | Italy
Agriculture, forestry and fishing 2.36 3.57 2.02 | 12.67 35.73 17.23
Mining and extraction of energy producing 0.15 0.13 0.03 | 28.36 78.92 16.84
products
Mining and quarrying of non-energy producing 0.05 0.02 0.01 | 21.74 | 32.43 71.67
products
Mining support service activities 0.00 0.00 0.00 | 0.00 0.00 0.00
Food products, beverages and tobacco 1.49 1.33 2.72 | 17.37 | 26.00 16.13
Textiles, wearing apparel, leather and related 37.04 | 2229 3247 | 54.35 62.34 32.57
products
Wood and of products of wood and cork (except 0.24 0.24 0.27 | 19.63 24.80 16.97
furniture)
Paper products and printing 1.32 1.23 1.30 | 33.16 28.50 17.97
Coke and refined petroleum products 0.88 0.83 0.60 | 19.02 43.73 23.32
Chemicals and pharmaceutical products 6.60 8.93 6.06 | 63.61 48.53 43.15
Rubber and plastics products 3.15 2.44 2.37 | 31.31 31.58 23.27
Other non-metallic mineral products 0.41 0.45 033 | 26.78 | 25.25 15.73
Manufacture of basic metals 0.17 0.19 0.19 | 44.16 34.71 24.72
Fabricated metal products, except machinery and 0.89 1.21 1.16 | 28.54 18.16 10.81
equipment
Computer, electronic and optical products 0.19 0.51 0.22 | 63.86 20.73 25.22
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cont. Table B.4.

Share of imports
Sectoral cost structure P

NACE activities in costs
Poland | Germany | Italy | Poland | Germany | Italy

Electrical equipment 0.21 0.46 0.28 | 41.94 16.78 17.57
Machinery and equipment n.e.c. 0.76 2.33 1.12 | 72.27 22.68 20.40
Motor vehicles, trailers and semi-trailers 0.37 0.69 0.28 | 40.24 13.48 39.72
Other transport equipment 0.07 0.07 0.11 | 31.03 24.55 7.26
Other manufacturing; repair and installation 1.34 1.37 1.40 | 19.77 | 21.97 16.86

of machinery and equipment
Electricity, gas, water supply, sewerage, waste and 3.40 3.60 4.55 5.23 2.95 1.34

remediation services
Construction 0.81 0.49 084 | 2.79 5.35 1.49
Wholesale and retail trade; repair of motor vehicles | 25.87 24.01 20.34 | 22.39 19.64 17.31
Transportation and storage 431 6.04 5.35 | 34.08 20.74 14.80
Accomodation and food services 0.21 0.32 0.69 7.53 4.66 1.16
Publishing, audiovisual and broadcasting activities 0.13 0.23 0.17 | 14.29 18.31 9.65
Telecommunications 0.24 0.53 0.64 8.33 8.36 13.76
IT and other information services 0.68 0.87 0.66 | 22.59 19.84 12.64
Financial and insurance activities 1.34 3.35 3.71 | 12.46 16.16 12.31
Real estate activities 0.75 2.57 1.81 1.20 0.40 0.73
Other business sector services 3.30 7.31 7.11 | 14.52 14.82 7.70
Public administration and defence; compulsory 0.05 0.08 0.09 | 20.00 21.14 11.45

social security
Education 0.08 0.10 0.04 | 8.57 14.11 13.45
Human health and social work 0.62 1.45 0.45 1.09 0.71 1.47
Arts, entertainment, recreation and other service 0.53 0.75 0.60 3.80 2.66 1.52

activities
Total 100.00 | 100.00 |100.00 | 36.58 | 31.10 | 21.51

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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Structural indicators of the industry of Ukraine
and the EU member states (by types of industrial activity)

Table C.1. Place of Ukraine among the EU member states in terms of share of industry in

Rank ' Share of industry Share Qf mining and quarrying | Share o.f ﬂ}e processing industry
in the country’s output in industry output in industry output
1 |Ireland 48.87 | Ukraine 11.67 | Ireland 96.71
2 | Slovakia 44.79 | Croatia 10.60 | Hungary 92.86
3 | Czech Republic 44.51 | United Kingdom 5.42 | Belgium 90.78
4 | Hungary 43.98 | Netherlands 5.07 | Germany 90.05
S | Ukraine 38.10 | Bulgaria 4.47 | Finland 88.13
6 | Poland 37.79 | Denmark 4.07 | Czech Republic 88.07
7 | Slovenia 36.90 |Poland 3.74 | Slovenia 88.04
8 | Germany 36.72 | Estonia 3.27 | Sweden 87.92
9 | Romania 35.27 | Cyprus 2.85 | Lithuania 87.75
10 | Bulgaria 34.78 | Romania 2.66 | Netherlands 87.73
11 | Lithuania 33.75 |Latvia 2.22 | Slovakia 86.07
12 | Austria 33.59 | Greece 2.09 |Italy 85.94
13 | Italy 33.42 | Sweden 1.80 | Denmark 85.05
14 | Spain 32.89 |Finland 1.55 | Poland 84.47
15 | Estonia 32.52 | Czech Republic 1.51 | France 83.80
16 | Portugal 32.05 |Portugal 1.09 | Estonia 83.51
17 | Finland 31.03 |Slovenia 1.05 | Spain 83.23
18 | Croatia 30.43 | Austria 0.99 | Luxembourg 83.05
19 | Belgium 28.94 | Spain 0.90 | Greece 82.70
20 | Sweden 26.44 | Italy 0.89 | Austria 82.26
21 | Netherlands 26.24 | Lithuania 0.88 | Romania 81.73
22 | France 23.29 | Slovakia 0.70 | Bulgaria 81.41
23 | Greece 22.74 | Luxembourg 0.61 | Portugal 80.61
24 | Latvia 22.65 | Germany 0.58 | Latvia 75.87
25 | Denmark 22.60 |France 0.56 | Ukraine 75.57
26 | United Kingdom 20.78 |Ireland 0.55 | Malta 73.82
27 |Malta 14.06 | Hungary 0.38 | United Kingdom 72.80
28 | Cyprus 10.78 | Belgium 0.25 | Croatia 71.54
29 | Luxembourg 6.39 | Malta Cyprus 70.93

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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output in 2015, %

Share of water supply; sewerage, waste
management in industry output

Share of electricity, gas, steam and air
conditioning supply in industry output
Cyprus 18.35
Latvia 18.19
United Kingdom 16.51
Portugal 14.41
Croatia 13.50
Austria 13.26
Romania 12.86
Spain 12.04
Luxembourg 11.89
Bulgaria 11.73
Slovakia 11.68
France 11.59
Ukraine 11.08
Estonia 9.81
Greece 9.77
Italy 8.87
Poland 8.82
Lithuania 8.34
Czech Republic 7.97
Finland 7.22
Slovenia 7.07
Sweden 6.89
Denmark 6.50
Germany 6.28
Netherlands 4.96
Hungary 4.65
Belgium 4.54
Treland 2.14
Malta

Cyprus 7.87
Greece 543
United Kingdom 5.26
Malta 4.82
Luxembourg 4.45
Belgium 4.43
Denmark 4.39
Croatia 4.36
Italy 4.30
France 4.06
Portugal 3.89
Slovenia 3.84
Spain 3.83
Latvia 3.71
Austria 3.49
Estonia 3.41
Sweden 3.38
Finland 3.11
Germany 3.09
Lithuania 3.03
Poland 2.96
Romania 2.75
Netherlands 2.72
Czech Republic 2.45
Bulgaria 2.39
Hungary 2.11
Ukraine 1.69
Slovakia 1.55
ITreland 0.60
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Table C.2. Place of Ukraine among the EU member states in terms of share of industry in gross

| Sy n g i | S gy [ S e s
of the industry of the industry
1 |Ireland 39.11 | Ukraine 24.20 |Ireland 94.42
2 | Czech Republic 32.16 | Netherlands 13.35 | Germany 88.80
3 | Hungary 27.57 | Bulgaria 10.46 | Hungary 88.66
4 | Romania 27.38 | Croatia 8.82 | Lithuania 85.76
5 | Slovenia 27.08 | Denmark 8.08 | Slovenia 85.25
6 | Slovakia 26.36 | United Kingdom 7.60 | Austria 85.22
7 | Poland 26.31 |Poland 6.69 | Belgium 85.20
8 | Germany 25.92 | Estonia 6.51 |Italy 85.03
9 | Bulgaria 23.53 | Romania 3.74 | Czech Republic 83.38
10 | Ukraine 23.27 | Greece 3.45 | Malta 83.15
11 | Lithuania 22.47 |Latvia 3.12 | Finland 83.08
12 | Austria 21.78 | Czech Republic 2.83 | Slovakia 83.01
13 | Estonia 21.52 | Sweden 2.25 | Sweden 82.57
14 | Croatia 21.30 | Cyprus 2.11 | France 81.40
15 | Finland 20.65 | Slovakia 1.89 | Romania 81.35
16 | Italy 18.78 | Portugal 1.74 | Denmark 80.17
17 | Sweden 18.71 | Austria 1.73 | Spain 78.93
18 | Portugal 18.33 | Finland 1.70 | Portugal 76.03
19 | Denmark 18.25 |Italy 1.57 |Latvia 75.93
20 | Spain 18.01 | Slovenia 1.38 | Netherlands 75.75
21 | Belgium 16.75 | Lithuania 1.30 | Luxembourg 75.62
22 |Latvia 15.77 | Spain 1.26 | Poland 74.87
23 | Netherlands 15.69 | Ireland 0.97 | Estonia 74.26
24 | France 14.16 | France 0.76 | United Kingdom 72.05
25 | United Kingdom 13.95 | Luxembourg 0.76 | Croatia 70.53
26 | Greece 13.52 | Germany 0.67 | Greece 69.65
27 | Malta 10.93 | Hungary 0.59 | Bulgaria 66.98
28 | Cyprus 7.51 | Belgium 0.38 | Cyprus 64.46
29 | Luxembourg 7.09 | Malta Ukraine 60.21

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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value added in 2015, %

Share of electricity, gas, steam
and air conditioning supply in gross

Share of water supply; sewerage, waste
management in gross value added

value added of the industry of the industry
Cyprus 22.50 | Cyprus 10.94
Bulgaria 18.04 | Greece 10.40
Greece 16.51 | Luxembourg 8.89
Portugal 15.84 | Malta 8.15
Latvia 15.08 | United Kingdom 7.21
Estonia 14.98 | Croatia 7.15
Luxembourg 14.74 | Portugal 6.39
Spain 14.14 | Latvia 5.88
Ukraine 13.58 | Belgium 5.87
Croatia 13.50 | Spain 5.66
Poland 13.43 | France 5.10
France 12.74 | Poland 5.01
United Kingdom 12.03 | Italy 491
Sweden 11.68 | Austria 4.75
Romania 11.56 | Finland 4.72
Slovakia 11.27 | Bulgaria 4.51
Czech Republic 10.55 | Lithuania 4.51
Finland 10.50 | Estonia 4.25
Slovenia 9.77 | Germany 4.15
Belgium 8.55 | Denmark 4.08
Italy 8.48 | Slovakia 3.83
Lithuania 8.43 | Netherlands 3.79
Austria 8.30 | Slovenia 3.60
Denmark 7.67 | Sweden 3.49
Hungary 7.30 | Hungary 3.45
Netherlands 7.11 | Romania 3.36
Germany 6.38 | Czech Republic 3.24
Ireland 3.58 | Ukraine 2.02
Malta Ireland 1.04
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Table C.3. Place of Ukraine among the EU member states in terms of share of gross value

Share of gross value added Share of gross value added
Rank Sharienoiflﬁ:;i:yv;llli;uatdded in output of mining in output of the processing
and quarrying industry
1 | Denmark 40.39 | Denmark 80.18 | Denmark 38.07
2 | Sweden 35.75 | Netherlands 74.57 | United Kingdom 34.77
3 | Germany 35.25 |Bulgaria 64.47 | Germany 34.76
4 | United Kingdom 35.13 | Slovakia 60.50 | Romania 34.69
5 | Romania 34.85 |Ireland 57.80 | Croatia 34.14
6 | Lithuania 34.65 |Estonia 56.84 | Lithuania 33.86
7 | Croatia 34.63 | United Kingdom 56.44 | Sweden 33.57
8 | Cyprus 33.88 |Poland 55.69 | Slovenia 32.64
9 | Slovenia 33.71 | Austria 54.70 | Austria 32.55
10 | Greece 33.13 | Greece 54.66 | Ireland 32.17
11 |Ireland 32.95 | Czech Republic 52.76 | Latvia 31.71
12 |Latvia 31.68 | Lithuania 51.28 | Cyprus 30.79
13 | Austria 31.42 | Ukraine 51.10 | France 30.14
14 | Finland 31.17 | Romania 48.94 | Malta 29.44
15 |Poland 31.16 |Italy 47.02 | Finland 29.38
16 | France 31.03 | Portugal 44.83 | Greece 27.90
17 | Estonia 28.52 | Sweden 44.67 | Poland 27.62
18 | Luxembourg 28.44 | Latvia 44.48 | Czech Republic 26.60
19 | Netherlands 28.34 | Slovenia 44.17 | Portugal 26.58
20 | Portugal 28.19 |France 42.41 | Italy 26.36
21 | Czech Republic 28.10 | Hungary 41.34 | Luxembourg 25.89
22 | Bulgaria 27.51 | Germany 40.53 | Estonia 25.36
23 | Italy 26.65 |Belgium 38.44 | Hungary 25.25
24 | Spain 26.54 | Spain 37.40 | Spain 25.17
25 | Hungary 26.45 | Luxembourg 35.09 | Netherlands 24.47
26 |Malta 26.13 |Finland 34.18 | Belgium 23.65
27 | Belgium 25.20 | Croatia 28.81 | Bulgaria 22.63
28 | Ukraine 24.63 | Cyprus 25.10 | Slovakia 21.62
29 | Slovakia 22.42 | Malta Ukraine 19.63

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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added in industrial output in 2015, %

Share of gross value added in output Share of gross value added in output
of electricity, gas, steam and air of water supply; sewerage, waste
conditioning supply management

Sweden 60.62 | Greece 63.42
Greece 55.95 |Ireland 57.04
Ireland 55.01 | Luxembourg 56.79
Denmark 47.69 | Croatia 56.78
Poland 47.44 | Slovakia 55.52
Belgium 47.43 | Poland 52.78
Slovenia 46.58 | Bulgaria 51.84
Finland 45.34 | Lithuania 51.48
Estonia 43.56 | Latvia 50.19
Bulgaria 42.32 | United Kingdom 48.10
Cyprus 41.54 | Germany 47.44
Hungary 41.50 |Finland 47.31
Netherlands 40.63 | Cyprus 47.06
Czech Republic 37.20 | Portugal 46.35
Germany 35.83 | Malta 44.19
Luxembourg 35.25 | Hungary 43.36
Lithuania 35.04 | Austria 42.85
Croatia 34.63 | Romania 42.63
France 34.11 | Netherlands 39.56
Romania 31.32 | Spain 39.23
Spain 31.18 | France 38.98
Portugal 30.97 | Denmark 37.55
Ukraine 30.20 | Czech Republic 37.09
Latvia 26.25 | Sweden 36.95
United Kingdom 25.61 | Estonia 35.56
Italy 25.49 | Belgium 33.38
Slovakia 21.62 | Slovenia 31.60
Austria 19.66 | Italy 30.46
Malta Ukraine 29.37
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Table C.4. Place of Ukraine among the EU member states in terms of share of industry

Share of industry in gross Share of mining and quarrying | Share of the processing industry
Rank | value added exports of all types | in gross value added exports in gross value added exports
of economic activity of the industry of the industry
1 | Romania 57.22 | Ukraine 19.91 | Austria 99.57
2 | Ireland 55.53 | Croatia 8.15 | Malta 98.72
3 | Finland 53.79 | Denmark 6.99 | Italy 98.62
4 | Luxembourg 53.09 |Poland 5.47 |Ireland 96.99
5 | Sweden 50.48 |Latvia 3.23 | Romania 96.76
6 | Croatia 50.06 |Bulgaria 3.08 | Germany 96.66
7 | Germany 49.81 | Portugal 2.28 | Latvia 96.66
8 | Bulgaria 47.32 | United Kingdom 2.13 | United Kingdom 96.24
9 | Denmark 46.67 | Romania 1.93 | Lithuania 95.77
10 | Poland 45.53 | Estonia 1.49 | France 95.24
11 |Italy 44.42 | Greece 0.94 | Hungary 94.92
12 | Austria 44.18 | Czech Republic 0.92 | Slovenia 94.41
13 | Portugal 42.79 | Lithuania 0.87 | Sweden 93.91
14 | Estonia 42.45 |Finland 0.77 | Spain 93.53
15 | Hungary 40.84 |Ireland 0.72 | Finland 92.77
16 | Slovenia 40.62 | Spain 0.68 | Portugal 92.61
17 | France 40.33 | Austria 0.45 | Belgium 92.57
18 | Czech Republic 40.13 | Italy 0.31 | Czech Republic 91.70
19 | Greece 39.90 |Belgium 0.28 | Luxembourg 90.23
20 | Slovakia 37.98 | Germany 0.14 | Denmark 90.02
21 | Ukraine 37.21 | Luxembourg 0.09 | Slovakia 88.15
22 | United Kingdom 34.98 |Hungary 0.09 | Netherlands 85.57
23 | Spain 33.61 |Slovakia Poland 85.39
24 | Lithuania 31.84 | Malta Cyprus 85.08
25 | Latvia 27.07 |France Estonia 85.00
26 | Belgium 19.49 | Cyprus Croatia 84.31
27 | Netherlands 16.73 | Netherlands Greece 83.09
28 |Malta 15.27 | Slovenia Bulgaria 79.00
29 | Cyprus 14.62 | Sweden Ukraine 70.92

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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in exports of gross value added in 2015, %

Share of electricity, gas, steam and
air conditioning supply in gross value
added exports of the industry

Share of water supply; sewerage, waste

management in gross value added

exports of the industry

Estonia 4.43
Bulgaria 3.75
Slovenia 3.46
Croatia 3.21
Czech Republic 2.80
Malta 1.54
Ukraine 1.49
Germany 1.46
France 1.30
Greece 0.79
Luxembourg 0.75
Spain 0.72
Finland 0.62
Lithuania 0.54
Romania 0.34
Hungary 0.33
Belgium 0.22
Poland 0.16
Austria 0.14
Latvia 0.10
Ireland 0.06
United Kingdom 0.01
Portugal 0.01
Ttaly

Denmark

Cyprus

Netherlands

Slovakia

Sweden

Cyprus
Croatia
United Kingdom
Latvia
Belgium
Lithuania
Romania
Netherlands
Malta
France
Estonia
Denmark
Poland
Finland
Czech Republic
Austria
Portugal
Greece
Germany
Hungary
Luxembourg
Bulgaria
Spain
Slovakia
Ireland
Ukraine
Italy
Slovenia

Sweden

8.87
2.42
1.92
1.56
1.42
1.32
1.26
1.25
1.08
0.96
0.95
0.92
0.83
0.72
0.71
0.67
0.62
0.56
0.56
0.51
0.46
0.42
0.41
0.46
0.36
0.21
0.17
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Table C.5. Place of Ukraine among the EU member states in terms of coefficient of structural

Rank Industry Mining and quarrying Processing industry

1 |Ireland 0.444 | Ukraine 0.413 | Austria 0.998

2 | Romania 0.444 | Denmark 0.139 | Italy 0.976

3 | Denmark 0.377 | Poland 0.098 | Latvia 0.967

4 | Finland 0.358 | Bulgaria 0.072 | Romania 0.963

5 | Sweden 0.357 | Croatia 0.068 | Germany 0.953

6 | Germany 0.352 | Latvia 0.045 | United Kingdom 0.952

7 | Croatia 0.350 | Portugal 0.036 | Ireland 0.947

8 | Bulgaria 0.320 | United Kingdom 0.034 | Lithuania 0.936

9 | Poland 0.317 |Estonia 0.030 | France 0.925
10 | Slovenia 0.298 | Romania 0.027 | Slovenia 0.914
11 | Czech Republic 0.290 | Czech Republic 0.017 | Hungary 0.906
12 | Austria 0.286 | Greece 0.016 | Spain 0.887
13 | Estonia 0.281 | Lithuania 0.013 | Sweden 0.882
14 | Hungary 0.256 |Ireland 0.013 | Finland 0.875
15 | Italy 0.250 | Spain 0.010 | Portugal 0.873
16 | France 0.245 | Finland 0.008 | Belgium 0.869
17 | Portugal 0.245 | Austria 0.008 | Czech Republic 0.868
18 | Greece 0.237 |Italy 0.005 | Slovakia 0.850
19 | United Kingdom 0.235 | Belgium 0.004 | Denmark 0.849
20 | Ukraine 0.227 | Germany 0.002 | Croatia 0.831
21 | Slovakia 0.224 | Hungary 0.001 | Luxembourg 0.822
22 | Lithuania 0.212 | Luxembourg 0.001 | Cyprus 0.773
23 | Latvia 0.189 | Malta Poland 0.757
24 | Spain 0.184 | France Estonia 0.756
25 | Luxembourg 0.157 | Cyprus Netherlands 0.739
26 |Malta 0.119 | Netherlands Greece 0.700
27 | Belgium 0.113 | Slovenia Bulgaria 0.650
28 | Cyprus 0.102 | Slovakia Ukraine 0.565
29 | Netherlands 0.100 |Sweden Malta 0.273

Source: elaborated by the authors’ calculations according to tables C.1-C.4
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advantages of industry in 2015, %

Water supply; sewerage, waste
management and remediation activities

Electricity, gas, steam

and air conditioning supply
Estonia 0.068
Bulgaria 0.058
Slovenia 0.048
Czech Republic 0.037
Croatia 0.032
Ukraine 0.018
Germany 0.015
France 0.014
Greece 0.013
Luxembourg 0.009
Finland 0.009
Spain 0.008
Lithuania 0.005
Hungary 0.005
Belgium 0.004
Romania 0.003
Poland 0.002
Ireland 0.001
Austria 0.001
Latvia 0.001
Portugal
Ttaly
Malta
United Kingdom
Denmark
Cyprus
Netherlands
Slovakia
Sweden

Cyprus 0.123
Croatia 0.040
United Kingdom 0.026
Latvia 0.025
Lithuania 0.020
Belgium 0.019
Malta 0.018
Netherlands 0.017
Romania 0.015
Poland 0.014
France 0.012
Estonia 0.012
Slovakia 0.011
Finland 0.011
Greece 0.011
Portugal 0.010
Czech Republic 0.009
Luxembourg 0.009
Austria 0.009
Denmark 0.009
Hungary 0.008
Bulgaria 0.008
Germany 0.008
Ireland 0.006
Spain 0.006
Ukraine 0.003
Italy 0.002
Slovenia

Sweden
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Absolute indicators of functioning of industry of Ukraine
and the EU member states (by types of industrial activity)

Table D.1. Place of Ukraine among the EU member states in terms of industrial output

Rank Industry Mining and quarrying Processing
1 | Germany 2018980.0 | United Kingdom 49994.5 | Germany
2 | Italy 1046507.5 | Netherlands 17279.0 | Italy
3 | United Kingdom 921908.4 | Poland 12049.9 | France
4 | France 896106.0 | Germany 11689.0 | United Kingdom
5 | Spain 664887.0 | Italy 9340.9 | Spain
6 | Netherlands 340555.0 | Ukraine 7684.8 | Netherlands
7 | Poland 321844.8 | Spain 5954.0 | Poland
8 |Ireland 281093.5 | France 4978.0 | Ireland
9 |Belgium 244132.8 | Denmark 4337.5 | Belgium
10 | Austria 213017.7 | Sweden 3757.3 | Sweden
11 | Sweden 208175.2 | Romania 2945.6 | Austria
12 | Czech Republic 173503.9 | Czech Republic 2616.7 | Czech Republic
13 | Finland 119813.0 | Croatia 2415.1 | Finland
14 | Romania 110731.5 | Austria 2114.4 | Denmark
15 | Denmark 106602.6 | Finland 1858.0 | Romania
16 | Portugal 102012.7 |Ireland 1555.0 | Hungary
17 | Hungary 96911.1 | Bulgaria 1495.0 | Portugal
18 | Slovakia 83731.7 | Greece 1327.9 | Slovakia
19 | Ukraine 65872.0 | Portugal 1116.4 | Greece
20 | Greece 63529.3 | Belgium 607.5 | Ukraine
21 | Bulgaria 33482.4 | Slovakia 586.4 | Bulgaria
22 | Slovenia 26972.3 | Estonia 434.2 | Slovenia
23 | Croatia 22786.3 | Hungary 367.7 | Lithuania
24 | Lithuania 21863.8 | Slovenia 284.1 | Croatia
25 | Estonia 13288.2 | Latvia 236.5 | Estonia
26 | Luxembourg 11764.2 | Lithuania 191.9 | Luxembourg
27 |Latvia 10633.5 | Cyprus 98.4 | Latvia
28 | Cyprus 3456.9 | Luxembourg 72.1 | Malta
29 | Malta 3411.5 | Malta ... | Cyprus

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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in 2015, million euros

Electricity, gas, steam

Water supply; sewerage, waste

industry and air conditioning supply management and remediation activities
1818150.0 | United Kingdom 152201.6 | Germany 62327.0
899403.3 | Germany 126814.0 | United Kingdom 48534.1
750897.0 | France 103863.0 | Italy 44964.9
671178.2 | Italy 92798.3 | France 36368.0
553403.0 | Spain 80044.0 | Spain 25486.0
298766.0 | Poland 28393.2 | Belgium 10813.9
271874.0 | Austria 28250.0 | Poland 9527.7
271836.1 | Netherlands 16882.0 | Netherlands 9251.0
221624.7 | Portugal 14699.9 | Austria 7427.2
183033.6 | Sweden 14344.8 | Sweden 7039.5
175226.1 | Romania 14243.4 | Denmark 4675.2
152799.3 | Czech Republic 13832.5 | Czech Republic 42553
105586.0 | Belgium 11086.7 | Portugal 3967.1
90664.2 | Slovakia 9781.4 | Finland 3724.0
90502.2 | Finland 8645.0 | Greece 3451.2
89994.3 | Ukraine 7295.8 | Romania 3040.4
82229.2 | Denmark 6925.7 | Hungary 2041.9
72068.4 | Greece 6209.4 | Ireland 1680.8
52540.8 |Ireland 6021.5 | Slovakia 1295.5
49777.6 | Hungary 4507.2 | Ukraine 1113.6
27259.0 | Bulgaria 3927.1 | Slovenia 1036.7
23745.4 | Croatia 3075.7 | Croatia 993.5
19185.9 | Latvia 1934.5 | Bulgaria 801.3
16302.0 | Slovenia 1906.2 | Lithuania 663.0
11097.2 | Lithuania 1823.1 | Luxembourg 523.7
9769.9 | Luxembourg 1398.4 | Estonia 4533
8068.1 | Estonia 1303.5 | Latvia 394.5
2518.2 | Cyprus 634.3 | Cyprus 2722
2452.1 |Malta Malta 164.5




206 Annex D

Table D.2. Place of Ukraine among the EU member states in terms of gross value added

Rank Industry Mining and quarrying Processing
1 | Germany 711692.0 | United Kingdom 28215.6 | Germany
2 | United Kingdom 323877.2 | Netherlands 12885.0 | Italy
3 |Italy 278865.9 |Poland 6710.6 | United Kingdom
4 | France 278030.0 | Italy 4391.8 | France
5 | Spain 176484.0 | Germany 4738.0 | Spain
6 | Poland 100295.4 | Ukraine 3926.8 | Ireland
7 | Netherlands 96515.0 | Denmark 3477.8 | Poland
8 |Ireland 92618.2 | Spain 2227.0 | Netherlands
9 | Sweden 74424.2 | France 2111.0 | Sweden
10 | Austria 66936.6 | Sweden 1678.2 | Austria
11 | Belgium 61519.0 | Romania 1441.6 | Belgium
12 | Czech Republic 48753.0 | Czech Republic 1380.5 | Czech Republic
13 | Denmark 43053.3 | Austria 1156.6 | Denmark
14 | Romania 38591.7 |Bulgaria 963.8 | Romania
15 | Finland 37341.0 |Ireland 898.8 | Finland
16 | Portugal 28753.0 | Greece 725.8 | Hungary
17 | Hungary 25633.1 | Croatia 695.8 | Portugal
18 | Greece 21047.4 |Finland 635.0 | Slovakia
19 | Slovakia 18773.0 | Portugal 500.5 | Greece
20 | Ukraine 16226.3 | Slovakia 354.8 | Ukraine
21 | Bulgaria 9209.9 | Estonia 246.8 | Slovenia
22 | Slovenia 9092.0 | Belgium 233.5 |Lithuania
23 | Croatia 7890.1 | Hungary 152.0 | Bulgaria
24 | Lithuania 7575.0 | Slovenia 125.5 | Croatia
25 | Estonia 3790.4 | Latvia 105.2 | Estonia
26 |Latvia 3369.1 | Lithuania 98.4 |Latvia
27 | Luxembourg 3345.4 | Luxembourg 25.3 | Luxembourg
28 | Cyprus 1171.2 | Cyprus 24.7 | Cyprus
29 |Malta 891.5 |Malta Malta

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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of industry in 2015, million euros

Electricity, gas, steam and air

Water supply; sewerage, waste

industry conditioning supply management and remediation activities
631954.0 | Germany 45435.0 | Germany 29565.0
237121.4 | United Kingdom 38971.4 | United Kingdom 23346.7
233343.4 | France 35430.0 | France 14176.0
226313.0 | Spain 24960.0 | Italy 13696.2
139300.0 | Italy 23656.4 | Spain 9997.0
87448.2 | Poland 13469.3 | Poland 5028.3
75087.1 | Sweden 8695.7 | Netherlands 3660.0
73110.0 | Netherlands 6860.0 | Belgium 3609.4
61449.3 | Austria 5554.1 | Austria 3182.4
57043.4 | Belgium 5258.9 | Sweden 2601.1
52417.2 | Czech Republic 5145.7 | Greece 2188.7
40648.8 | Portugal 4553.2 | Portugal 1838.7
34516.9 |Romania 4460.5 | Finland 1762.0
31393.3 | Finland 3920.0 | Denmark 1755.5
31024.0 | Greece 3474.4 | Czech Republic 1578.1
22725.2 | Ireland 3312.5 |Romania 1296.2
21860.6 | Denmark 3303.1 |Ireland 958.7
15584.2 | Ukraine 2203.4 | Hungary 885.4
14658.5 | Slovakia 2114.8 | Slovakia 719.2
9769.1 | Hungary 1870.6 | Croatia 564.1
7750.9 | Bulgaria 1661.9 | Bulgaria 415.4
6496.5 | Croatia 1065.0 | Lithuania 341.3
6168.8 | Slovenia 887.9 | Slovenia 327.6
5565.2 | Lithuania 638.8 | Ukraine 327.1
2814.6 | Estonia 567.8 | Luxembourg 297.4
2558.0 |Latvia 507.9 | Latvia 198.0
2529.7 | Luxembourg 493.0 | Estonia 161.2
755.0 | Cyprus 263.5 | Cyprus 128.1
741.3 | Malta Malta 72.7
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Table D.3. Place of Ukraine among the EU member states in terms of gross value added exports

Rank Industry Mining and quarrying Processing
1 | Germany 296863.9 |Poland 2001.39 | Germany
2 | France 94085.2 | United Kingdom 1614.53 | France
3 |Italy 86853.3 | Denmark 1404.35 | Italy
4 | United Kingdom 75830.0 | Ukraine 1289.74 | United Kingdom
5 | Spain 41470.5 | Germany 405.28 | Spain
6 | Netherlands 40823.5 | Spain 283.03 | Netherlands
7 |Poland 36583.2 | Romania 271.22 | Poland
8 | Sweden 32180.1 |Italy 268.42 | Austria
9 | Belgium 30367.7 | Portugal 238.65 | Sweden
10 | Austria 29494.7 | Croatia 235.42 | Belgium
11 | Ireland 25699.3 | Czech Republic 203.67 | Ireland
12 | Czech Republic 22215.5 |Ireland 184.66 | Czech Republic
13 | Denmark 20097.0 |Bulgaria 135.64 | Denmark
14 | Hungary 15300.9 | Austria 132.72 | Hungary
15 | Romania 14024.5 | Finland 104.81 | Romania
16 | Finland 13568.9 | Belgium 86.40 | Finland
17 | Portugal 10463.5 | Greece 54.13 | Portugal
18 | Slovakia 9413.5 |Latvia 43.57 | Slovakia
19 | Ukraine 6477.2 | Lithuania 33.02 | Slovenia
20 | Greece 5743.8 | Estonia 31.45 | Greece
21 | Slovenia 5373.3 | Hungary 13.35 | Ukraine
22 | Bulgaria 4401.1 | Luxembourg 1.84 | Lithuania
23 | Lithuania 3794.5 | France Bulgaria
24 | Croatia 2887.6 | Cyprus Croatia
25 | Estonia 2116.9 |Malta Luxembourg
26 | Luxembourg 2098.6 | Netherlands Estonia
27 |Latvia 1347.5 | Slovenia Latvia
28 | Cyprus 210.4 | Slovakia Cyprus
29 | Malta 121.3 | Sweden Malta

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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of industry in 2015, million euros

Electricity, gas, steam and air

Water supply; sewerage, waste

industry conditioning supply management and remediation activities
286959.47 | Germany 4319.55 | Germany 1668.99
89609.44 | France 1225.91 | United Kingdom 1456.04
85653.29 | Czech Republic 622.22 | France 907.33
72980.39 | Spain 298.38 | Netherlands 510.45
38785.94 | Slovenia 185.71 | Belgium 431.52
34933.40 | Bulgaria 164.97 | Poland 301.87
31238.78 | Ukraine 96.23 | Austria 198.55
30259.61 | Estonia 93.69 | Denmark 184.80
30219.60 | Croatia 92.71 | Romania 176.09
28110.67 | Finland 84.02 | Spain 171.01
24926.21 | Belgium 66.24 | Czech Republic 157.26
20371.99 | Poland 56.78 | Italy 146.01
18090.58 | Hungary 49.83 | Finland 97.62
14523.80 | Romania 48.37 | Ireland 92.96
13569.58 | Greece 45.57 | Hungary 78.06
12587.29 | Austria 40.48 | Croatia 69.82
9689.93 | Lithuania 20.51 | Portugal 64.43
8298.34 | Ireland 16.53 | Lithuania 50.20
5073.12 | Luxembourg 15.77 | Slovakia 43.29
4772.27 | United Kingdom 11.08 | Greece 32.39
4593.43 | Latvia 1.28 | Latvia 21.06
3633.84 | Portugal 0.96 | Estonia 20.17
3477.00 | Italy 0.75 | Cyprus 18.67
2434.56 | Denmark Bulgaria 18.38
1893.45 | Cyprus Ukraine 13.62
1799.28 | Malta Luxembourg 9.68
1302.54 | Netherlands Malta 4.66
179.03 | Slovakia Slovenia
133.23 | Sweden Sweden
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Table D.4. Place of Ukraine among the EU member states in terms of industrial product exports

Rank Industry Mining and quarrying Processing
1 | Germany 842165.37 | Poland 3593.80 | Germany
2 | TItaly 325936.79 | United Kingdom 2860.75 | Italy
3 | France 303241.82 | Ukraine 2524.10 | France
4 | United Kingdom 215848.31 | Denmark 1751.50 | United Kingdom
5 | Spain 156236.11 | Germany 999.86 | Spain
6 | Netherlands 144046.48 | Croatia 817.14 | Netherlands
7 | Belgium 120511.76 | Spain 756.69 | Belgium
8 | Poland 117394.29 | Italy 570.89 | Poland
9 | Austria 93863.47 | Romania 554.18 | Austria
10 [ Sweden 90012.46 | Portugal 532.33 | Sweden
11 | Czech Republic 79061.27 | Czech Republic 386.05 | Ireland
12 |Ireland 77996.60 | Ireland 319.48 | Czech Republic
13 | Hungary 57848.22 | Finland 306.67 | Hungary
14 | Denmark 49761.48 | Austria 242.63 | Denmark
15 | Finland 43537.40 | Belgium 224.79 | Finland
16 | Slovakia 41986.39 | Bulgaria 210.39 | Romania
17 | Romania 40240.76 | Greece 99.03 | Slovakia
18 | Portugal 37123.35 | Latvia 97.94 | Portugal
19 | Ukraine 25929.60 | Lithuania 64.40 | Ukraine
20 | Greece 17336.91 | Estonia 55.33 | Greece
21 | Bulgaria 16000.03 | Hungary 32.29 | Slovenia
22 | Slovenia 15940.54 | Luxembourg 5.26 |Bulgaria
23 | Lithuania 10952.15 | Malta 0.95 | Lithuania
24 | Croatia 8339.33 | France Luxembourg
25 | Estonia 7421.20 | Cyprus Croatia
26 | Luxembourg 7379.66 | Netherlands Estonia
27 |Latvia 4253.10 | Slovenia Latvia
28 | Cyprus 621.12 | Slovakia Cyprus
29 |Malta 464.08 | Sweden Malta

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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in 2015, million euros

Electricity, gas, steam and air

Water supply; sewerage, waste

industry conditioning supply management and remediation activities
825590.73 | Germany 12056.32 | Germany 3518.45
324883.59 | France 3593.75 | United Kingdom 3026.87
297320.35 | Czech Republic 1672.63 | France 2327.73
209917.43 | Spain 956.88 | Belgium 1292.85
154086.56 | Slovenia 398.70 | Netherlands 1290.20
142756.28 | Bulgaria 389.82 | Poland 571.98
118854.47 | Ukraine 318.60 | Denmark 492.16
113108.81 | Croatia 267.73 | Italy 479.36
92951.55 | Estonia 215.08 | Austria 463.38
90012.46 | Austria 20591 | Spain 435.98
77484.09 | Finland 185.28 | Czech Republic 424.04
76578.55 | Romania 154.46 | Romania 413.03
57515.84 | Belgium 139.65 | Finland 206.32
47517.82 | Hungary 120.06 | Hungary 180.03
42839.13 | Poland 119.70 | Ireland 162.98
39119.08 | Greece 81.44 | Portugal 139.02
38375.27 | Lithuania 58.54 | Croatia 122.97
36448.90 | Luxembourg 44.72 | Lithuania 97.52
23 405.50 | United Kingdom 43.27 |Slovakia 77.98
17105.36 | Ireland 30.05 | Estonia 56.71
15541.84 | Latvia 4.88 | Greece 51.07
15364.35 | Portugal 3.10 | Ukraine 46.40
10731.70 |Italy 2.94 |Latvia 41.97
7312.63 | Denmark Cyprus 39.66
7131.49 | Cyprus Bulgaria 35.46
7094.09 | Malta Luxembourg 17.04
4108.31 | Netherlands Malta 10.54
581.46 | Slovakia Slovenia
452.59 | Sweden Sweden
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Share of gross operating surplus and net mixed income
in the structure of gross value added of industry of Ukraine
and the EU member states

Table E.1. Share of gross operating surplus and net mixed income in the structure of gross value

Industry Mining and quarrying Processing
Country

2013 2014 2015 2013 2014 2015 2013
Ukraine 36.2 43.3 46.71 56.1 30.0 64.44 26.9
Austria 453 44.7 44.66 76.6 74.7 67.70 42.7
Belgium 41.7 42.4 46.32 38.3 37.6 31.63 39.4
Bulgaria 54.3 52.2 54.23 57.9 58.6 69.36 50.0
United Kingdom 41.4 415 41.24 75.5 72.9 66.66 31.1
Greece 62.7 62.2 62.01 54.4 58.0 51.86 61.7
Denmark 55.8 53.7 54.29 92.5 91.4 86.44 45.4
Estonia 46.6 473 42.95 57.7 58.8 54.34 36.8
Ireland 71.1 71.2 86.01 59.0 60.5 59.92 72.4
Spain 50.3 51.0 52.12 53.9 49.7 49.80 443
Italy 423 42.6 4331 78.5 75.7 68.10 38.0
Cyprus 37.7 33.0 36.01 -39.0 -218.4 —42.51 20.3
Latvia 54.5 52.8 54.80 62.8 57.0 58.84 51.4
Lithuania 63.6 61.6 58.28 66.6 65.3 53.05 62.4
Luxembourg 35.0 38.4 38.15 51.6 50.3 44.27 25.4
Malta 44.0 453 49.42 455
Netherlands 56.5 53.0 53.89 95.1 93.0 90.85 42.1
Germany 414 40.9 41.43 52.8 55.8 51.71 36.8
Poland 54.8 55.4 58.36 422 315 40.25 53.3
Portugal 50.6 51.4 53.42 61.0 57.6 5431 43.4
Romania 65.0 64.8 63.58 27.1 9.0 22.94 66.8
Slovakia 56.7 57.6 56.37 64.1 59.7 62.57 53.2
Slovenia 41.8 42.5 42.34 26.5 244 31.63 40.2
Hungary 52.4 53.5 55.43 59.6 57.8 49.80 52.9
Finland 48.9 49.9 51.04 50.9 453 53.70 43.8
France 36.6 37.4 40.47 51.0 523 51.97 329
Croatia 41.2 41.5 41.07 70.4 60.6 51.32 322
Czech Republic 54.6 57.3 56.93 41.0 50.4 52.47 50.5
Sweden 47.2 47.6 48.08 68.8 64.7 62.42 43.7

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.

[212]



Share of gross operating surplus and net mixed income in the structure of gross value 213

added of industry of Ukraine and the EU member states (by types of industrial activity), %

industry Electricit}./, £as, steam and air Water supply; sewerage, wasFev .
conditioning supply management and remediation activities

2014 2015 2013 2014 2015 2013 2014 2015
33.17 41.05 41.5 50.8 45.69 —6.0 24.5 9.65
42.4 42.13 53.2 49.7 55.35 62.5 62.6 62.91
40.9 44.96 57.2 52.7 58.99 48.4 48.3 48.05
49.3 48.45 69.5 63.9 69.07 38.5 35.1 45.71
32.6 33.33 63.5 64.1 64.40 52.9 51.2 50.87
61.8 62.17 70.2 66.2 63.23 61.4 61.0 62.36
452 48.57 76.1 71.0 76.16 66.9 64.1 61.83
38.5 34.62 78.2 71.5 74.99 61.1 60.6 58.19
72.6 87.51 68.2 64.9 65.88 41.0 43.1 43.12
46.5 48.03 79.7 77.0 78.47 50.0 48.6 43.93
38.7 40.51 74.0 73.4 71.17 324 34.4 35.65
23.9 25.84 75.8 61.7 65.46 53.8 50.9 50.51
49.8 46.76 67.1 66.8 97.72 48.4 453 46.52
60.4 57.95 76.7 75.0 68.46 52.6 53.6 47.03
29.9 31.09 72.8 73.1 69.05 45.1 46.2 46.44
45.8 43.45 51.2 49.8 55.02
41.5 45.88 73.8 70.0 71.47 49.9 50.9 50.71
38.0 38.95 63.9 64.0 60.55 60.7 62.0 63.34
55.0 57.30 70.9 71.2 74.23 53.5 53.6 55.83
44.2 45.49 87.7 87.0 89.62 55.6 56.9 57.80
66.9 64.56 70.0 70.6 74.74 52.5 43.4 46.68
55.0 53.95 77.2 76.0 73.41 55.3 51.9 55.71
414 41.49 61.2 59.8 57.43 25.0 27.9 25.61
54.5 56.35 54.6 56.4 58.18 35.2 234 27.05
45.0 46.56 79.6 79.1 79.29 64.5 66.1 66.00
33.6 36.98 57.6 59.3 60.19 43.0 422 45.07
33.1 34.60 58.0 69.6 69.13 38.3 40.2 39.28
54.5 54.14 84.3 83.3 82.72 46.9 48.5 48.47
444 45.82 65.5 65.5 62.23 47.1 46.1 44.99
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Table E.2. Share of gross operating surplus and net mixed income in the structure of gross value
(by types of production) in 2015, %

=T N TN (- TO - B I R T - B - TP B - T
Ukraine 52.60 35.30 49.50 26.60 14.80 49.00 38.30
Austria 47.56 31.47 41.19 69.55 56.50 50.33 35.92
Belgium 43.20 38.27 38.03 69.59 56.18 64.98 36.30
Bulgaria 54.38 29.92 53.68 62.22 71.27 49.37 52.27
United Kingdom 32.84 38.51 32.33 29.73 46.04 63.32 24.73
Greece 68.60 28.93 22.12 34.99 68.07 45.19 35.03
Denmark 7.50 26.53 31.02 75.12 58.10 75.30 22.44
Estonia 39.43 25.70 41.65 44.91 5291 10.20 29.96
Ireland 75.12 40.04 36.25 38.41
Spain 52.44 34.82 38.20 74.27 56.64 62.41 40.52
Italy 46.27 42.95 43.54 51.45 44.48 49.21 39.24
Cyprus 10.76 10.66 19.19 25.00 25.13 52.25 9.81
Latvia 48.63 30.23 51.58 45.83 43.56 47.84 44.38
Lithuania 6191 46.16 54.56 76.28 89.68 66.34
Luxembourg 27.02 56.78 21.26 47.22
Malta 53.39 36.73 47.83 47.52
Netherlands 56.40 42.45 36.20 52.09 62.35 50.22 40.80
Germany 29.54 25.20 38.17 73.40 48.44 61.00 35.46
Poland 57.50 51.60 63.30 81.70 65.90 59.00 57.20
Portugal 54.94 40.64 53.69 76.28 57.27 44.56 58.25
Romania 84.02 39.03 66.12 93.56 73.32 53.02 64.24
Slovakia 47.02 39.02 66.75 82.41 70.61 30.28 60.64
Slovenia 38.75 27.06 40.82 50.00 52.04 58.75 38.00
Hungary 41.11 27.61 45.63 67.86 75.39 66.45 53.88
Finland 37.53 35.34 48.39 61.91 62.51 80.23 41.12
France 46.24 28.48 25.88 32.16 47.29 62.17
Croatia 38.43 11.99 36.25 29.83 64.58 47.60
Czech Republic 54.57 44.68 56.23 74.33 64.29 71.82 59.19
Sweden 39.09 28.68 40.03 74.16 33.46

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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added of the processing industry of Ukraine and the EU member states
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SHZ| 292|292 | 292|282 | 292|282 | 252|282
b= = O — = O G = O = = O G = O G = O = = O G = O G = O
S 3 E S S E S 8 g S35 S S F S 8 g S S F S S & © S g
25 g 220 290 o 29 o 200 290 220 200 29 o
238 2fg| 28| 2538|8293 228 228 2c8| 28
0 ¥ & ISR ] 0 ¥ & QO ¥ & O ¥ o 0 ¥ & ISR ] S QO ¥ &
EoLe | €L | €58 | €L | €52 | Ecs | €L | €52 | €82
5 3 8 53 8 538 3 32 8 5 3 8 5 3 8 5 3 8 538 53 3 8
=3 ] =3 g3 S S g B =B IS
SEE| S2T|SgE|SeT|SE|Seg S| se st
S eS| SAaE| a5 | SEE| A5 | 88| =88 | =885 | =458
24.10 45.40 26.3 13.50 41.20 26.80 —11.40 39.50 33.30
34.31 37.30 35.9 51.22 4791 38.14 50.77 36.44 32.56
31.60 25.40 33.86 48.01 32.25 46.73 25.70 51.58 30.76
59.14 61.44 40.88 53.85 39.77 40.43 39.96 47.94 38.18
26.90 32.65 25.06 19.12 28.21 16.33 29.83 33.80 39.61
61.24 77.50 61.01 67.67 52.35 47.94 43.98 63.77 70.65
37.30 30.20 26.93 50.20 46.65 41.67 39.87 35.47 57.69
32.13 5.30 30.14 23.80 33.02 28.07 38.37 40.93 27.63
43.18 22.87 41.87 47.81 36.46 8.72 H. [
37.34 53.29 30.45 48.24 47.10 47.62 45.36 58.00 45.61
35.69 25.75 38.42 41.85 38.10 36.92 35.81 35.88 43.69
39.37 32.80 20.33 90.23 -2.30 33.52 34.29 -37.50 27.04
49.49 14.41 36.75 77.62 45.67 33.06 36.25 19.81 41.00
50.94 49.75 39.53 55.99 46.13 49.33 50.28 68.67 48.88
90.00 42.78 40.18 48.99
32.47 27.46 38.77 53.46 43.60 42.74 54.98 43.22 25.48
37.24 32.80 29.62 46.12 33.27 31.71 49.36 38.17 27.44
60.30 53.80 54.30 48.00 50.50 39.7 55.60 48.50 50.20
40.71 41.82 29.49 32.64 32.83 45.7 38.83 30.41 35.56
66.90 61.70 52.83 46.16 67.30 53.34 42.02 33.71 53.96
48.44 42.29 64.40 59.76 38.23 30.62 55.51 43.25 44.27
40.66 47.11 34.54 40.80 40.61 32.04 46.53 37.59 32.05
51.75 42.46 37.29 59.35 41.17 68.53 64.50 47.20 41.91
38.69 52.20 31.54 53.32 51.77 44,18 37.17 24.94 28.24
41.43 14.79 29.47 26.47
39.92 13.24 33.78 27.32 25.04 34.82 20.97 7.21 24.45
50.46 46.15 48.41 69.22 50.75 43.71 59.18 53.70 46.89
29.90 39.94 28.75 52.04 39.42 41.66 52.80 56.35 26.22
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Structural indicators of the processing industry of Ukraine

and the EU member states

Table F.1. Structure of the processing industry output of Ukraine and the EU member states

< o, 8 < o, 3 < ., 8 < o, 8 < ., 8 < ., 8 9 o, 8
S92 |92 |92 |92 | 292|898 802
S5E|558| 552|555 |%58|552|55¢
8o | 285 | 28| 28| 28| 28| 284
Country E° 9 ER 323 E° 9 223 ER-I1 ER ]
ESS | E25 | Es2 | E22| Bz | B2 | E31
S &5 | =88 | =88 | =&a858|=&a8| =88 | =488
Ukraine 33.71 1.75 5.97 5.01 6.25 1.90 3.27
Austria 12.00 1.80 9.73 2.59 7.45 2.46 3.53
Belgium 18.12 2.36 5.07 11.32 14.01 10.20 2.41
Bulgaria 18.56 7.03 5.06 10.60 5.18 1.83 4.96
United Kingdom 18.13 2.65 6.60 3.85 8.09 4.49 4.34
Greece 30.08 2.64 4.03 25.12 4.09 2.63 3.58
Denmark 19.05 1.31 4.53 4.58 5.79 14.43 2.86
Estonia 14.24 4.53 20.97 2.32 3.84 0.39 3.02
Ireland 11.53 0.14 1.19 0.59
Spain 25.66 3.79 491 5.78 8.92 2.74 3.43
Italy 14.75 9.06 5.23 4.66 5.60 2.75 4.63
Cyprus 46.15 1.35 8.05 0.17 2.12 8.63 2.76
Latvia 22.98 3.55 30.98 0.09 3.05 1.94 2.58
Lithuania 21.76 4.83 9.88 10.56 1.12 5.00
Luxembourg 10.14 5.64 3.52 3.84
Malta 17.30 1.56 8.10 1.24
Netherlands 22.43 1.15 4.13 7.99 14.45 1.58 2.79
Germany 9.82 1.23 4.50 3.02 7.58 2.54 4.32
Poland 16.95 1.15 3.37 5.63 5.44 1.43 6.97
Portugal 19.64 12.78 9.85 8.60 5.30 1.43 4.68
Romania 21.70 6.90 5.76 8.08 3.43 0.75 4.68
Slovakia 5.23 2.16 5.16 4.66 2.62 0.31 5.85
Slovenia 7.86 2.97 8.22 0.02 5.65 8.55 6.54
Hungary 11.20 1.48 3.36 4.76 5.60 3.37 5.32
Finland 10.38 1.11 19.39 5.80 7.16 1.74 2.85
France 21.37 2.12 4.81 5.22 8.56 3.53 3.89
Croatia 28.38 6.85 10.24 4.89 4.93 4.66
Czech Republic 8.22 1.79 4.90 2.18 3.73 1.00 6.51
Sweden 9.11 0.68 13.99 5.24 2.65

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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in 2015, %
=] Zz =] a2 k=) 2 9 2 k=) 2 k=) 2 9 2 k=) 2 =) 2
S 5 9 S 5 9 S 5 9 S % 9 S 4 9 S & o S5 89 S 2 0 3 £ 0
S25 | cds |23 | 2ds |25 | 2P| 25| 205|222
o§=5_ °§E. o§a °§E. o§a o§a o§a o§g5_ o§=5_
E8g | 528 | E8g| 523 | EBg| 58| E28g| 588|523
EEZS| 225|228 | 22| 252|248 | 222|282
S O T s 5T S O T S O T S O T S O3 S 5T S O3 s 02
S 8§ | =288 | =88 | =88 | =a5| =88 | =28 | =88 | =&8F§
4.59 21.58 2.88 0.70 2.11 3.44 1.12 2.20 3.52
3.70 9.04 8.30 3.74 5.92 12.27 8.51 1.35 7.60
3.26 8.20 5.06 1.52 1.63 4.40 7.47 0.95 3.56
5.13 13.98 6.61 1.64 4.98 5.04 3.39 1.12 4.89
3.22 3.90 7.02 4.02 2.82 6.65 10.85 6.47 6.88
3.55 8.42 5.81 1.08 2.33 1.93 0.27 0.62 3.82
3.10 1.41 6.72 4.36 2.99 18.06 1.16 0.63 9.02
3.73 0.57 10.19 14.65 5.19 3.39 3.04 0.54 9.37
0.91 0.42 0.49 0.35 0.20 0.10
2.97 7.28 5.51 1.38 3.23 4.90 11.63 3.23 4.65
3.27 5.80 8.89 2.36 4.33 12.68 6.58 2.82 6.59
9.72 1.74 7.59 1.67 1.11 1.97 0.37 0.08 6.51
6.40 1.90 7.16 3.99 2.50 2.47 1.77 1.20 7.44
2.85 0.35 431 1.64 1.73 2.09 1.37 0.79 12.70
0.05 3.67 2.20 16.88
1.76 2.39 6.26 11.91 1.84 8.50 3.35 2.58 6.90
2.44 5.40 6.90 4.54 5.61 13.48 21.10 2.48 5.04
4.42 3.93 8.44 3.23 4.87 3.97 11.29 1.91 3.63
4.57 2.80 7.03 2.06 3.07 3.01 9.17 0.71 5.30
3.39 5.10 4.66 2.44 5.86 3.85 15.38 2.16 5.84
2.24 5.50 8.78 7.94 4.81 5.86 33.90 0.57 439
3.40 8.75 11.69 2.68 9.47 5.96 12.27 0.35 5.63
2.39 2.89 4.57 10.96 4.18 8.17 27.87 0.59 3.29
2.67 8.07 6.36 9.12 4.41 13.43 1.52 1.54 4.46
2.94 3.96 6.68 3.26 2.67 4.84 7.64 9.29 9.23
5.66 1.64 8.97 2.76 4.99 4.74 0.97 3.44 6.67
3.31 4.45 8.40 7.85 6.73 7.96 26.41 1.63 4.92
2.61 7.44 7.45 3.18 3.95 10.85 16.24 2.77 435
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Table F.2. Structure of gross value added of the processing industry of Ukraine and the EU

28| 858|258 |2ss |2l | 88| 2t
S w3 | LwE | Lo | Las | a5 | Lug | &0z
u-gg “-‘EE rﬁgg «._ge c._‘gg mge u_‘gg
ozs|l oze|l o8| o8| o8| o028 ozt
Country =38 52 3 595 3 52 3 52 3 5388 5388
S 5o S50 S 5o S50 S50 S 5o S 5o
5 52 5 52 5 52 5 52 5 52 5 52 5 5 Q
(=] =B~ (=} (=] (= g - =B
SSeE | £23 S S| E£23 SS2E | £22
S a8 | =8§| =88 | =88 | =a8| =288 | =&a8
Ukraine 31.38 4.53 6.79 3.07 3.48 2.96 2.44
Austria 10.33 1.74 8.89 0.73 4.89 3.71 4.11
Belgium 15.33 2.81 5.42 4.11 16.96 10.87 8.32
Bulgaria 18.72 11.58 6.28 1.78 6.43 2.44 5.18
United Kingdom 15.89 3.72 6.98 1.81 6.88 7.10 5.20
Greece 37.13 3.38 3.08 2.44 7.04 3.52 2.35
Denmark 8.03 0.98 4.33 0.80 5.99 25.15 2.79
Estonia 14.09 6.10 21.55 2.72 3.61 0.35 3.51
ITreland 10.62 0.18 0.92 0.64
Spain 20.11 4.08 5.77 2.07 7.97 4.79 4.20
Italy 11.12 9.89 5.84 0.97 4.59 3.66 5.05
Cyprus 33.60 1.62 9.18 0.16 2.53 11.48 2.83
Latvia 21.16 4.50 26.31 0.09 2.40 3.16 2.54
Lithuania 22.33 7.82 12.17 8.13 2.61 5.91
Luxembourg 11.04 7.40 4.33 .. 391
Malta 19.07 1.98 9.93 1.36
Netherlands 19.34 1.52 5.15 1.93 12.87 2.50 3.77
Germany 7.11 1.17 4.11 0.92 7.44 3.63 4.55
Poland 13.77 1.30 3.67 3.15 5.31 1.74 7.66
Portugal 17.63 18.25 10.40 2.70 4.02 2.31 5.61
Romania 23.17 9.62 5.26 8.59 3.77 0.81 391
Slovakia 6.45 3.87 8.39 3.48 3.48 0.44 8.22
Slovenia 6.63 2.97 7.66 0.01 5.15 12.04 6.94
Hungary 9.19 1.91 3.79 3.58 5.57 6.43 6.22
Finland 8.43 1.23 15.54 1.92 6.52 4.24 3.28
France 20.67 2.14 5.13 0.60 8.00 5.24 4.83
Croatia 26.74 5.95 9.79 3.19 6.68 4.68
Czech Republic 8.09 2.27 5.19 0.43 3.62 1.60 791
Sweden 7.55 0.79 11.56 1.28 2.82

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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member states in 2015, %

SLE | S22 | 222 | 82| 82| 8222|822 | 28| 2822
55| E5S | E55 | 255 | 255|258 2858|255 24¢
SEE|S2% | S8 | Se% | SeE | Sg8|se2E | Se8|s2%
3.88 16.15 3.23 1.04 3.14 5.47 1.32 4.61 6.54
4.45 6.92 10.21 5.19 8.37 13.61 6.73 1.29 8.83
4.48 4.99 7.16 2.27 2.56 7.00 5.54 1.68 5.42
6.48 5.04 9.14 3.05 4.74 6.80 3.42 1.14 7.77
2.92 2.18 9.99 4.58 3.01 6.11 7.99 6.30 9.35
5.29 10.98 8.72 1.62 2.37 3.30 0.44 1.37 6.98
3.41 1.12 7.41 6.24 3.35 17.47 1.01 0.64 11.28
491 0.47 11.99 4.87 5.60 4.05 3.45 0.76 11.98
0.61 0.35 0.78 0.40 0.23 0.07
3.74 5.50 7.18 2.18 3.49 7.50 8.71 4.73 7.98
3.95 3.24 11.99 3.49 4.57 14.77 5.16 2.76 8.93
10.97 1.66 8.08 3.52 1.15 2.41 0.46 0.11 10.24
6.83 0.87 8.26 5.26 2.80 2.84 1.92 1.26 9.79
3.70 0.31 5.21 2.47 1.89 3.00 1.66 1.36 17.40
0.13 4.86 3.02 25.28 25.28
2.33 2.45 9.20 5.91 3.01 12.07 3.41 2.51 12.06
2.66 3.40 8.57 6.14 6.67 15.17 19.62 2.44 6.40
5.63 3.00 11.17 2.23 427 4.39 8.70 1.91 4.33
5.78 1.38 9.13 1.91 2.71 3.81 5.93 0.54 7.89
3.81 3.92 4.77 2.49 6.73 3.99 9.17 2.10 7.90
3.53 5.70 14.02 3.68 5.21 6.85 18.85 0.77 7.06
3.79 5.29 13.69 3.30 9.15 6.46 8.70 0.37 7.86
3.13 2.51 6.41 7.61 4.17 13.51 20.24 0.71 5.01
3.25 5.04 8.07 12.51 5.84 14.96 1.57 1.24 6.35
3.23 2.51 9.17 5.04 2.63 5.53 4.62 7.17 13.49
5.95 1.15 11.39 3.64 4.51 5.10 0.81 2.64 7.56
4.61 3.74 11.27 5.59 7.75 9.51 19.29 2.23 6.90
2.49 5.03 8.81 4.80 4.12 12.43 15.17 4.25 5.35
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Table F.3. Share of gross value added in output of the processing industry of Ukraine
=] 2 =] 8 =} 8 =] 2 =] 8 =] 2z =] 2
SEE|SzE|%zE|TEE|SEE|S2E|%z2E
tEEAR R EE AR R E AR A
§E8c | E8B<c | §8< | EB<2 | §E8<| EB= | §E8=
~&88| 8§ | 88| =88 | =48 | =88 | =28
Ukraine 18.27 50.82 22.32 12.05 10.92 30.51 14.66
Austria 28.04 31.45 29.75 9.19 21.37 49.09 37.92
Belgium 20.01 28.13 25.32 8.60 28.62 25.21 33.18
Bulgaria 22.84 37.27 28.12 3.81 28.11 30.24 23.62
United Kingdom 30.48 48.78 36.76 16.34 29.56 54.90 41.59
Greece 34.44 35.76 21.31 2.71 47.95 37.44 18.32
Denmark 16.04 28.35 36.34 6.63 39.40 66.37 37.09
Estonia 25.11 34.14 26.06 29.72 23.80 22.43 29.47
Ireland 29.62 42.05 24.81 34.62
Spain 19.73 27.12 29.58 9.01 22.51 44.02 30.77
Italy 19.89 28.78 29.48 5.48 21.61 35.11 28.80
Cyprus 22.42 36.86 35.12 28.57 36.73 40.99 31.56
Latvia 29.20 40.15 26.93 32.00 24.93 51.79 31.20
Lithuania 34.74 54.83 41.70 26.05 78.59 40.07
Luxembourg 28.20 33.97 31.87
Malta 32.45 37.31 36.08 32.27 34.08
Netherlands 21.10 32.42 30.51 591 21.79 38.57 33.08
Germany 25.14 32.88 31.74 10.60 34.11 49.75 36.65
Poland 22.44 31.29 30.07 15.45 26.98 33.49 30.38
Portugal 23.86 37.98 28.07 8.33 20.17 42.96 31.91
Romania 37.04 48.34 31.68 36.88 38.14 37.32 28.94
Slovakia 26.66 38.69 35.18 16.13 28.69 30.49 30.40
Slovenia 27.50 32.60 30.42 21.74 29.75 45.96 34.66
Hungary 20.73 32.77 28.47 18.98 25.12 48.15 29.53
Finland 23.86 32.54 23.55 9.73 26.75 71.66 33.83
France 29.15 30.48 32.11 3.49 28.19 44.70 37.41
Croatia 32.17 29.66 32.63 22.30 46.19 34.29
Czech Republic 26.17 33.66 28.18 5.27 25.77 4231 32.33
Sweden 27.84 39.25 27.74 8.22 35.71

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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and the EU member states in 2015, %

< ., 8 o , 38 o ., 3 < , 8 o , 3 < o, 3 < , 8 o, 3 < o, B
Sg 5| 85| 85| Sc8g| S8g| S9E&| S%EE| SSE| °8E
E2g|B2g 28228/ E23) 523 E23) B85 23
SEE | SEE | S8 | 288 | SEE | SEE | 888|288 282
ZZ2L8 | 228 | 228 | 228 | 228 | 228|228 | 228 | 228
SEE|SEE|SEE|SEE|SEE|SEE|SEE|SEE|SEE
16.57 14.68 22.01 29.18 29.24 31.17 22.98 41.11 36.49
39.19 24.92 40.04 45.09 46.04 36.11 25.71 31.06 37.82
31.10 13.78 32.01 35.28 37.19 37.59 16.79 39.88 35.93
28.60 8.15 31.31 41.95 21.54 30.50 22.86 23.14 3591
31.52 19.38 49.44 39.60 37.11 31.95 25.60 33.81 47.28
41.58 36.35 41.89 41.89 28.34 47.65 45.89 61.34 50.92
41.94 30.29 41.97 54.45 42.68 36.84 33.09 38.83 47.61
33.36 20.95 29.85 8.42 27.34 30.26 28.79 35.60 32.45
21.65 26.53 50.55 36.87 37.28 21.28
31.73 19.02 32.82 39.70 27.22 38.52 18.86 36.86 43.16
31.87 14.74 35.58 38.97 27.84 30.71 20.66 25.73 35.71
34.73 29.27 32.78 64.88 32.10 37.60 38.89 40.00 48.40
33.85 14.46 36.59 41.80 35.53 36.48 34.36 33.23 41.76
44.01 30.16 40.97 51.02 36.94 48.60 40.83 58.20 46.38
77.78 38.99 38.21 43.36
32.46 25.07 35.94 12.13 39.87 34.73 2491 23.83 42.80
38.00 21.90 43.13 47.02 41.35 39.14 32.32 34.18 44.10
35.24 21.05 36.56 19.02 24.21 30.52 21.28 27.68 32.97
33.62 13.14 34.51 24.69 23.47 33.66 17.19 19.98 39.57
38.95 26.64 35.47 35.30 39.83 3593 20.69 33.69 46.91
34.01 22.39 34.52 10.04 23.44 25.25 12.03 29.03 34.74
36.42 19.74 38.22 40.26 31.52 35.35 23.14 34.86 45.58
33.09 21.94 35.37 17.53 25.20 41.75 18.33 30.80 38.58
35.71 18.37 37.33 40.31 38.93 32.74 30.38 23.72 41.78
33.08 19.11 41.34 46.60 29.72 34.43 18.23 23.28 44.06
35.85 23.96 43.33 45.15 30.87 36.78 28.74 26.22 38.69
37.05 22.38 35.72 18.94 30.62 31.77 19.43 36.38 37.31
31.95 22.68 39.72 50.55 35.04 38.49 31.37 51.66 4131
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Table F.4. Structure of gross value added exports of the processing industry of Ukraine

< o, 8 < o, B < ., 8 < o, 8 < o, 3 o o, 8 9 o, 8

2 S > & 2 a 2 a S a 2 a 2 a

Country 25| 228 E2g ) 2285|228 E23| E23

S ¥ 2 S ¥ e S B 2 S ¥ e S ¥ e o ¥ 3 PR
SEE|SEE|SEE|SE% | SEF|SEE | S&%
Ukraine 24.33 4.98 5.93 0.90 3.94 1.11 0.91
Austria 6.53 2.75 8.05 0.36 3.72 7.22 5.15
Belgium 12.86 4.00 42 3.05 20.61 10.35 5.03
Bulgaria 9.81 19.46 3.8 1.93 5.84 2.02 4.92
United Kingdom 7.75 1.98 1.61 2.13 7.54 10.33 3.37
Greece 17.43 9.18 2.00 3.74 7.26 3.80 2.07
Denmark 9.43 1.20 2.00 8.24 27.75 3.34
Estonia 7.93 7.99 20.15 1.57 4.14 0.52 3.20
Ireland 10.74 0.32 0.71 74.61 1.14
Spain 9.34 3.29 3.80 1.93 8.46 6.91 5.03
Italy 5.62 11.81 2.90 0.60 4.99 7.65 4.98

Cyprus 26.70 0.40 0.40 3.94 62.73

Latvia 11.12 6.04 29.60 0.06 3.52 5.57 2.40
Lithuania 19.89 13.84 13.81 14.60 1.23 8.08
Luxembourg 7.93 32.22
Malta 6.96 2.39 7.68 0.07 0.07 0.07 5.17
Netherlands 20.30 2.24 5.0 16.75 8.50 5.13
Germany 3.19 1.25 2.23 0.32 7.84 6.47 3.49
Poland 7.74 1.50 2.43 1.70 4.81 1.64 7.85
Portugal 8.64 22.42 7.00 3.08 4.11 2.60 7.90
Romania 3.72 17.93 431 3.88 1.71 1.04 5.66
Slovakia 3.13 4.05 577 3.35 10.18
Slovenia 2.95 2.55 7.27 7.51 7.90
Hungary 5.20 2.98 2.18 1.75 5.07 8.35 7.16
Finland 2.24 1.02 23.87 6.12 3.97
France 10.14 2.55 2.60 0.14 11.96 8.10 3.82
Croatia 11.92 11.56 9.10 3.82 10.29 5.04
Czech Republic 3.42 2.81 4.10 3.69 1.91 7.11
Sweden 2.85 0.77 15.05 3.45

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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and the EU member states in 2015, %

e 2 9 a2 k=) 2 9 2 k=) 2 k=) 2 9 2 k=) 2 =) 2
a9 20 RS a9 20 RS 29 RS a9
EHE | 02| S| 202 | Eas | 202 |Sas| 802 | S0
cz>| o5 s 225 | 285|225 | o5 | 25| g5
Es8| 28| 58| 28| 528|528 528|528 | 5=38
o ¥ 3 S ¥ 3 S ¥ a SRR SR QB2 S S w2 0y 3
EcL | €S2 | €Efcg | S5 | €02 | €S5S | £62 | €02 | €62
ZZ2L8 | 228 | 228 | 228 | 228 | 228|228 | 228 | 228
IS O T s 5T S O T s © T s ST S O T S 5T S O T s 02
S 8§ | =S&88§| 88| a8 | a5 | =88 | =28 | =488 | =&8F§
1.24 26.08 2.22 1.94 4.77 11.57 1.80 3.89 5.10
2.00 8.07 11.54 5.34 11.45 16.49 9.05 1.21 4.08
2.84 6.63 4.18 4.08 2.32 9.00 1.40 1.40 3.36
4.34 7.51 5.67 4.08 6.54 8.01 5.77 1.13 4.39
0.86 2.43 3.95 10.28 2.67 9.56 12.33 13.60 6.41
3.24 17.23 6.58 2.26 3.13 2.18 0.47 0.73 2.11
1.03 1.57 4.03 10.05 4.02 21.74 1.24 0.57 6.23
2.92 0.77 8.31 7.41 9.76 4.44 6.00 0.47 8.24
0.34 0.82 1.09 9.18 0.60 3.17 0.89 0.02 1.00
3.93 6.36 6.94 1.48 5.14 8.59 18.88 5.68 2.77
3.08 3.25 8.60 3.77 5.52 21.62 7.67 3.49 7.37
2.75 0.75 8.95 0.36 2.07
6.39 1.10 7.24 8.65 3.93 4.79 3.34 0.69 6.97
2.76 0.53 6.06 4.20 3.46 4.85 2.22 2.43 19.42
0.78 4.53 20.43
1.35 5.37 8.26 3.32 4.08 20.91 2.53 3.39 6.05
1.45 3.38 4.77 6.63 7.20 17.75 26.56 6.05 3.78
3.38 3.35 9.36 3.56 6.53 4.25 16.48 291 5.88
5.48 1.83 8.27 2.26 3.45 5.07 9.70 0.46 6.29
1.09 4.30 4.17 3.77 7.85 6.22 18.56 3.39 5.66
2.40 3.48 8.03 3.14 7.22 8.78 24.53 11.10
3.90 7.27 11.61 13.87 8.36 13.29 0.52 5.16
2.43 2.80 5.00 8.66 6.06 13.08 24.35 0.72 345
1.79 8.18 3.20 7.25 8.81 20.62 5.64 1.67 1.88
1.63 3.31 4.86 6.54 4.14 7.81 7.76 14.89 6.40
6.12 1.83 13.02 3.20 5.24 7.57 1.67 3.52 6.21
3.33 3.32 11.39 4.07 9.26 11.35 26.65 2.65 4.29
1.02 9.67 6.03 21.49 3.77 3.77 421
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Table F.5. Coefficient of structural advantages of the processing industry of Ukraine

< o, 8 < o, B < ., 8 < o, 8 < o, 3 o o, 8 9 o, 8

szl o35 285|285 25| 28| 2z2

SEE|SEE|SE8 | SEE|SE8| 588 | 38
Ukraine 0.215 0.129 0.067 0.006 0.022 0.017 0.007
Austria 0.109 0.048 0.045 0.011 0.249 0.110 0.089
Belgium 0.099 0.320 0.048 0.003 0.073 0.027 0.051
Bulgaria 0.099 0.320 0.048 0.003 0.073 0.027 0.051
United Kingdom 0.068 0.028 0.017 0.010 0.064 0.163 0.040
Greece 0.226 0.118 0.015 0.004 0.125 0.051 0.014
Denmark 0.040 0.009 0.019 0.085 0.484 0.032
Estonia 0.079 0.108 0.207 0.018 0.039 0.005 0.037
Ireland 0.099 0.004 0.005 0.991 0.012
Spain 0.073 0.035 0.045 0.007 0.076 0.121 0.062
Italy 0.042 0.129 0.032 0.001 0.041 0.102 0.054
Cyprus 0.194 0.005 0.005 0.047 0.835
Latvia 0.102 0.076 0.251 0.001 0.028 0.091 0.024
Lithuania 0.204 0.224 0.170 0.112 0.029 0.096
Luxembourg 0.095 0.026 0.131 0.062
Malta 0.077 0.030 0.094 0.001
Netherlands 0.175 0.030 0.062 0.149 0.134 0.069
Germany 0.023 0.012 0.020 0.001 0.077 0.093 0.037
Poland 0.063 0.017 0.026 0.010 0.047 0.020 0.086
Portugal 0.078 0.320 0.074 0.010 0.031 0.042 0.095
Romania 0.040 0.250 0.039 0.041 0.019 0.011 0.047
Slovakia 0.039 0.072 0.094 0.044 0.143
Slovenia 0.025 0.025 0.068 0.068 0.084
Hungary 0.043 0.039 0.025 0.013 0.050 0.159 0.084
Finland 0.018 0.011 0.191 0.056 0.046
France 0.098 0.026 0.028 0.112 0.120 0.047
Croatia 0.112 0.100 0.087 0.025 0.139 0.051
Czech Republic 0.034 0.036 0.043 0.036 0.030 0.086
Sweden 0.023 0.009 0.121 0.034

Source: elaborated by the authors’ calculations according to tables F.1-F.4.
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and the EU member states in 2015, %

B8 | 2vE | 28| 228 | 2vd | B | 22E| 2xd| B
o <:1>) a o g ‘5_ o g a o g ’a o g ‘5_ o 0; a o g ‘a o g E. o g ‘&
SLE | S22 | S22 | 82| S| 22| 82| 28| 822
ZZ2L8 | 228 | 228 | 228 | 228 | 228|228 | 228 | 228
SEE | S22 |Se8|S2E |88 | S22 |8 |82 | s8¢
0.010 0.225 0.025 0.029 0.071 0.184 0.021 0.082 0.095
0.035 0.037 0.052 0.061 0.037 0.143 0.050 0.025 0.051
0.055 0.027 0.078 0.076 0.062 0.108 0.058 0.012 0.070
0.055 0.027 0.078 0.076 0.062 0.108 0.058 0.012 0.070
0.008 0.014 0.056 0.117 0.028 0.088 0.091 0.132 0.087
0.048 0.195 0.099 0.034 0.032 0.037 0.008 0.016 0.038
0.011 0.012 0.044 0.144 0.045 0.210 0.011 0.006 0.078
0.038 0.006 0.098 0.025 0.105 0.053 0.068 0.007 0.105
0.002 0.007 0.017 0.084 0.007 0.040 0.010 0.013
0.050 0.048 0.091 0.023 0.056 0.131 0.141 0.083 0.048
0.037 0.018 0.116 0.056 0.058 0.252 0.060 0.034 0.100
0.029 0.008 0.109 0.004 0.033
0.068 0.005 0.084 0.114 0.044 0.055 0.036 0.007 0.092
0.036 0.005 0.073 0.063 0.038 0.070 0.027 0.042 0.266
0.010 0.062 0.306
0.018 0.055 0.121 0.016 0.066 0.297 0.026 0.033 0.106
0.016 0.021 0.059 0.090 0.086 0.200 0.247 0.060 0.048
0.043 0.026 0.124 0.025 0.057 0.047 0.127 0.029 0.070
0.069 0.009 0.107 0.021 0.030 0.064 0.063 0.003 0.094
0.012 0.033 0.043 0.038 0.090 0.064 0.111 0.033 0.077
0.038 0.036 0.128 0.015 0.078 0.103 0.136 0.178
0.044 0.044 0.136 0.134 0.091 0.094 0.006 0.072
0.032 0.024 0.070 0.060 0.061 0.216 0.177 0.009 0.053
0.022 0.051 0.041 0.099 0.117 0.230 0.058 0.013 0.027
0.018 0.021 0.067 0.101 0.041 0.089 0.047 0.115 0.094
0.064 0.013 0.165 0.042 0.047 0.082 0.014 0.027 0.070
0.046 0.028 0.153 0.029 0.107 0.136 0.195 0.036 0.060
0.010 0.065 0.073 0.237 0.030 0.059 0.053
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Absolute indicators of functioning of the processing industry
of Ukraine and the EU member states

Table G.1. Output volumes of the processing industry of Ukraine and the EU member states

<, 38 9, 2 9 o, 8 <, 3 9 ., 8 <, 8 < ., 2
EH3 | 292|292 | 292|202 | 252|253
SEE| 55| 552|558 |55 | 558|558
3o | 28c| 280|280 | 28| 282|225
Country E° 9 52 o 3259 529 5° 09 ER-I1 5° 9
ESc | ES< | ES< | ES<|ESf| 252|233
S 8§ | 88| =8| =a5| =88 | =488 | =&F%§
Ukraine 16778.8 870.1 2972.4 2492.5 3112.5 947.3 1626.7
Austria 21018.7 3161.7 17056.1 4536.5 13059.2 4307.3 6183.9
Belgium 40166.0 52324 11232.1 | 25081.2 | 31058.6 | 22596.6 5347.7
Bulgaria 5058.2 1916.7 1378.0 2889.8 1411.4 498.4 1351.7
United Kingdom 121672.8 17815.2 | 44296.3 | 25828.0 | 54272.3 | 30163.7 | 291524
Greece 15802.3 1387.3 21153 13197.4 2150.9 1379.5 1880.9
Denmark 17268.8 1189.9 4111.0 4155.5 5245.1 13079.6 2597.0
Estonia 1580.0 502.6 2327.4 257.1 426.5 43.7 3353
Ireland 31350.3 377.2 3227.4 30328.6 1611.9
Spain 141999.0 | 20962.0 | 27149.0 | 31974.0 | 49350.0 | 15144.0 | 18991.0
Italy 132634.4 | 81507.5 | 47008.3 | 41912.2 | 50368.5 | 247322 | 41609.2
Cyprus 1131.7 33.1 197.3 4.2 52.0 211.5 67.8
Latvia 1854.3 286.7 2499.4 7.5 245.9 156.2 208.0
Lithuania 4175.4 926.9 1895.4 2026.6 215.8 958.6
Luxembourg 990.9 551.0 343.9 374.7
Malta 435.7 39.4 204.0 31.3
Netherlands 67004.0 3430.0 | 12332.0 | 23858.0 | 43162.0 4734.0 8329.0
Germany 178633.0 |22424.0 |81852.0 |54978.0 [137754.0 |46157.0 |78504.0
Poland 46085.78 | 312632 | 9172.71 | 15303.81 | 14790.58 | 3893.83 | 18946.82
Portugal 16150.9 | 10505.8 8098.4 7072.8 4356.5 1175.9 3845.6
Romania 19636.6 6246.6 5211.7 7312.7 3107.0 678.8 4236.5
Slovakia 3771.0 1558.0 3718.4 3359.9 1889.6 2253 4216.0
Slovenia 1867.1 705.2 1951.3 4.6 1341.7 2030.1 1551.8
Hungary 10079.7 1323.1 3022.7 4285.2 5041.4 3035.6 4788.4
Finland 10957.0 1174.0 | 20470.0 6123.0 7559.0 1835.0 3012.0
France 160433.0 15897.0 | 36147.0 | 39189.0 | 64251.0 | 26516.0 | 29196.0
Croatia 4626.0 1116.5 1669.6 796.8 804.3 760.2
Czech Republic 12561.0 2737.7 7493.1 3334.8 5703.2 1534.0 9940.6
Sweden 16671.3 1237.3 | 25601.0 9587.3 4853.2

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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in 2015, million EUR
< ., 8 S , 38 o ., 3 < , 8 o , 3 < ., 3 < , 8 o , 3 < o, 3
Sl I A N B I B B B
S8 | 528|288 | 828|528 523|528 58| 5°38
SES | B2 | BES | BES | BES | BEE | 252 BEE| 288
SEE|SEE|SEE | SEE | SEE | SeE|SeE|SeE|se
2286.1 | 10743.7 | 1433.4 347.6 | 10478 | 17132 559.0 | 10958 | 1750.7
64777 | 158445 | 145473 | 6559.7 | 103713 | 21497.5 | 14918.9 | 23714 | 13314.4
72276 | 181787 | 112219 | 33776 | 36016 | 9762.0 | 16547.8 | 21163 | 7900.9
13982 | 3811.8 | 1801.3 4484 | 13577 | 13746 924.0 3047 | 1334.1
21626.0 | 261959 | 47145.4 | 270004 | 18898.1 | 44647.6 | 72850.8 | 434462 | 461672
1863.5 | 44262 | 30504 568.6 | 12249 | 10155 141.2 3280 | 2009.0
2807.6 | 12745 | 60944 | 39574 | 27080 | 16369.7 | 1055.9 5715 | 81782
4143 63.0 | 11304 | 16262 576.0 376.7 3376 604 | 1039.4
24789 | 11487 | 13429 | 99793 960.4 | 2627.8 5349 280.1 | 11592.3
16433.0 | 40293.0 | 30486.0 | 7639.0 | 17878.0 | 27141.0 | 64345.0 | 17877.0 | 25742.0
29366.2 | 521593 | 799389 | 21262.6 | 38957.4 |114047.1 | 59193.5 | 253979 | 59308.0
238.4 4.7 186.1 41.0 27.1 48.4 9.0 2.0 159.7
516.4 153.5 5777 321.8 201.5 199.0 142.9 972 599.9
546.5 673 826.8 3144 3322 400.8 263.5 1519 | 24368
1.3 92.3 553 425.1
5246.0 | 7148.0 | 18714.0 | 35594.0 | 5511.0 | 25402.0 | 9997.0 | 7699.0 | 20606.0
442840 |98194.0 |125537.0 |82539.0 |101969.0 [245010.0 [383546.0 |45095.0 |91 674.0
12004.33 | 10696.98 | 22947.47 | 8792.78 | 13237.48 | 10791.84 | 30709.0 | 5183.01 | 9859.41
3755.6 | 23028 | 5781.6 | 16952 | 2521.1 | 24760 | 75442 587.6 | 4359.1
3069.2 | 46193 | 42179 | 22115 | 53078 | 3487.6 | 139160 | 19584 | 5284.5
16165 | 39657 | 63283 | 57197 | 34669 | 42257 | 244314 4110 | 3165.0
8069 | 20768 | 27765 635.6 | 22488 | 14160 | 2912.8 832 | 1337.0
21523 | 26006 | 41154 | 98705 | 3759.8 | 73559 | 25085.5 5269 | 2951.1
2823.0 | 85200 | 67100 | 9630.0 | 4654.0 | 14180.0 | 1603.0 | 1623.0 | 4713.0
22067.0 | 29724.0 | 50188.0 | 24474.0 | 20044.0 | 36358.0 | 57396.0 | 69743.0 | 69274.0
923.1 268.0 | 1462.8 4492 813.8 772.1 157.6 561.1 | 1087.9
5059.1 | 6797.2 | 128282 | 119872 | 10291.0 | 121653 | 40352.0 | 24920 | 7522.9
47815 | 13617.1 | 13627.5 | 5829.5 | 72245 | 198516 | 29717.8 | 50609 | 7955.0
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Table G.2. Gross value added volumes of the processing industry of Ukraine and the EU

< o, 8 < o, B < ., 8 < o, 8 < o, 3 o o, 8 9 o, 8
2 S > & 2 a 2 a S a 2 a 2 a
Country 25| 228 E2g ) 2285|228 E23| E23
S ¥ 2 S ¥ e S B 2 S ¥ e S ¥ e o ¥ 3 PR
SEE|SEE|SEE|SE% | SEF|SEE | S&%
Ukraine 3065.1 442.2 663.3 300.3 339.8 288.9 238.6
Austria 5893.8 994.5 5074.0 417.1 2790.2 2114.4 23452
Belgium 8036.6 1471.8 2843.6 2156.3 8890.2 5697.3 1925.0
Bulgaria 1155.1 714.3 387.5 110.1 396.8 150.7 319.3
United Kingdom 37079.8 8690.6 | 16284.6 42213 160449 |16558.7 |12123.9
Greece 54423 496.1 450.8 357.5 1031.4 516.5 344.6
Denmark 2770.7 3373 1493.8 275.7 2066.6 8680.9 963.2
Estonia 396.7 171.6 606.5 76.6 101.5 9.8 98.8
Ireland 9286.6 158.6 800.6 12965.0 558.0
Spain 28017.0 5684.0 8032.0 2880.0 11108.0 6666.0 5844.0
Italy 26378.5 | 23454.1 13856.3 2295.8 | 10887.1 8682.8 11983.8
Cyprus 253.7 12.2 69.3 1.2 19.1 86.7 21.4
Latvia 541.4 115.1 673.1 24 61.3 80.9 64.9
Lithuania 1450.4 508.2 790.3 527.9 169.6 384.1
Luxembourg 279.4 187.2 109.6 98.9
Malta 141.4 14.7 73.6 10.1
Netherlands 14136.0 1112.0 3762.0 1409.0 9407.0 1826.0 2755.0
Germany 44902.0 7374.0 |25978.0 5828.0 |46994.0 [22961.0 |[28771.0
Poland 10341.05 978.15 | 2758.65 | 2363.89 | 3990.94 | 1304.12 | 5755.11
Portugal 3853.9 3990.2 2273.2 589.4 878.7 505.2 1227.0
Romania 7273.5 3019.4 1650.9 2697.1 1184.9 2533 1226.1
Slovakia 1005.2 602.8 1308.2 541.9 542.1 68.7 1281.5
Slovenia 513.5 229.9 593.6 1.0 399.1 933.1 537.9
Hungary 2089.3 433.6 860.6 813.2 1266.2 1461.6 1414.2
Finland 2614.0 382.0 4821.0 596.0 2022.0 1315.0 1019.0
France 46768.0 4846.0 | 11608.0 1368.0 | 18115.0 | 11853.0 | 10921.0
Croatia 1488.0 331.2 544.8 177.7 371.5 260.7
Czech Republic 3287.1 921.6 2111.2 175.7 1469.8 649.1 3213.6
Sweden 4642.1 485.7 7102.6 787.8 1733.1

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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member states in 2015, million EUR

W v |2} v v j2} w) v v
B35 | B38| 8gs| 2s5| 2ss8|2gs| Bss| Bgs| Byt
S SH2 S &2 S H2 S H2 S H 2 S H2 ST S H2E S H2
S g S g < D5 S g S DG < D5 S g < DG S W5
— = O — = O — = O — = O — = O G~ = O — = O — = O G~ = O
© 9 7 S S & ° 9 g © 9o 7 S 9o g © 9 g S S g S 9o g °© 9 7
220 22 o 2 2o 220 2 2o 220 2920 £ 2o 220
592 3 22 9 5° O Evﬂo 22 9 5©° O Evﬁo 2° 9 5° O
S w2 SR S wa SRR SR QB2 SRR S w2 o w8
E 5o S 5o S50 S 5o S 5o S50 S 5o S 5o S50
5 5 8 ER=E] ER=E] 5 5 8 ER=E] 5 5 8 5 5 8 ER=E] 5 5 8
[Shs=Th =9 2 =9 2 293 2 =9 2 =9 2 =0 2 =9 2 [Shs=Th
IS O T s 5T S O T s © T s ST S O T S 5T S O T s 02

= g = g = g = g = g = g = g = =g = g
> 88| a8 | 288|288 | =283 | =288 | =288 | =2&a5| =458
378.7 1577.3 315.5 101.5 306.4 533.9 128.5 450.5 638.8

2538.3 3947.8 5824.2 2957.9 4774.7 736.5 5035.5
2247.5 2504.5 3591.6 1191.6 1339.6 3669.5 2778.5 843.9 2838.7

N
N
N
e
o
(98]
0
&
N
W

399.9 310.7 563.9 188.1 292.4 419.2 211.2 70.5 479.1
6 815.6 5075.5 233109 |10692.4 70139 | 142649 |18647.4 |14690.6 |21828.5
774.8 1608.8 1277.7 238.2 347.1 483.9 64.8 201.2 1022.9
1177.6 386.1 2558.1 2154.7 1155.8 6031.2 349.4 221.9 3894.0
138.2 13.2 3374 137.0 157.5 114.0 97.2 21.5 3373
536.6 304.8 678.8 2928.5 354.1 1057.8 199.4 59.6 4878.3

5214.0 7662.0 | 10004.0 3033.0 4866.0 | 10454.0 | 12135.0 6590.0 11111.0
9359.8 7687.7 | 284394 8285.2 10844.2 | 35022.0 | 12232.1 6535.3 | 211773

82.8 12.5 61.0 26.6 8.7 18.2 3.5 0.8 71.3
174.8 222 211.4 134.5 71.6 72.6 49.1 323 250.5
240.5 20.3 338.7 160.4 122.7 194.8 107.6 88.4 1130.1

1.0 36.0 22.4 187.4

1703.0 1792.0 6726.0 4319.0 2197.0 8821.0 2490.0 1835.0 8820.0
16 828.0 | 21504.0 [54143.0 |38812.0 |42165.0 |95894.0 [123960.0 | 15412.0 |40428.0
4230.07 | 2251.94 | 8390.02 | 1672.12 | 3205.05 | 3293.51 6535.98 1434.69 | 3250.87

1262.6 302.5 1995.2 418.5 591.6 833.5 1296.8 117.4 1724.9
1195.6 1230.7 1496.2 780.7 2114.3 1253.2 2878.6 659.7 2479.2
549.8 888.0 2184.6 574.0 812.7 1067.2 2938.4 119.3 1099.6
293.9 409.9 1061.3 255.9 708.9 500.6 674.0 29.0 609.4
7123 570.6 1455.6 1730.2 947.6 3070.9 4598.7 162.3 1138.4

1008.0 1565.0 2505.0 3882.0 1812.0 4642.0 487.0 385.0 1969.0
7300.0 5680.0 | 20750.0 11406.0 5957.0 12518.0 | 10461.0 | 16236.0 | 30524.0
330.9 64.2 633.8 202.8 251.2 284.0 453 147.1 420.9
1874.6 1521.4 4582.5 2270.6 3151.6 3864.8 7841.9 906.6 2806.6
1527.6 3088.4 5412.2 2946.8 2531.7 7640.1 9321.9 2614.5 3286.0
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Table G.3. Volumes of gross value added exports of the processing industry of Ukraine

< o, 8 < o, B < ., 8 < o, 8 < o, 3 o o, 8 9 o, 8

S B3 o W I SR S ¥ ] PR S 43 S ¥ g

SEE|SEE|SEE|SE% | SEF|SEE | S&%
Ukraine 1117.5 228.7 272.3 41.4 181.2 50.8 41.7
Austria 1974.6 832.5 2436.1 108.0 1124.4 2183.6 1559.8
Belgium 3614.9 1125.8 1188.8 857.0 5792.6 2908.5 1645.2
Bulgaria 340.9 676.6 133.5 67.1 203.0 70.1 171.0
United Kingdom 5654.46 | 1443.36 1172.29 | 1555.61 | 5503.20 | 7539.48 | 2456.75
Greece 831.8 438.1 95.2 178.2 346.3 181.4 99.0
Denmark 1600.2 203.0 345.4 1398.4 4710.5 566.2
Estonia 142.7 143.7 362.6 28.3 74.4 9.3 57.5
Ireland 2367.2 70.8 156.8 16448.3 251.8
Spain 3621.6 1274.2 1472.5 749.8 3281.4 2678.6 1952.5
Italy 4809.5 10116.3 2476.9 511.0 4276.1 6556.7 4267.2
Cyprus 37.6 0.6 0.6 5.5 88.3
Latvia 144.8 78.6 385.5 0.7 45.8 72.6 31.2
Lithuania 525.7 366.0 365.1 386.1 32.6 213.7
Luxembourg 165.6 37.6 200.9 115.0
Malta 0.3
Netherlands 5779.0 636.7 1427.1 4767.6 2419.6 1461.0
Germany 9153.55 | 3573.84 | 6412.69 921.85 |22483.60 | 18580.01 | 10015.89
Poland 2579.2 904.9 1911.1 527.9 1493.1 507.4 2456.0
Portugal 836.8 2172.1 679.4 298.5 398.6 252.3 765.6
Romania 504.9 2432.8 584.9 525.9 231.5 141.2 767.4
Slovakia 277.1 357.6 510.4 296.4 900.2
Slovenia 126.1 108.8 310.5 320.8 337.5
Hungary 755.3 433.0 316.8 254.7 736.2 1212.1 1039.8
Finland 258.6 117.6 2753.3 706.1 457.5
France 9074.7 2278.8 2316.8 129.3 10699.3 7248.6 34139
Croatia 290.3 281.3 220.7 93.0 250.6 122.8
Czech Republic 697.3 572.4 835.8 0.1 751.1 389.9 1448.9
Sweden 619.2 168.6 | 33536.1 770.0

Source: elaborated by the authors based on SSSU, 2019; Eurostat, 2019; OECD, 2019.
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and the EU member states in 2015, million EUR

< ., 8 o o, 8 < o, B < ., 8 < o, 8 < o, B o, 8 < o, 8 < o, 3
S g g S % E SS 5| °8 5§ S g E S g g S 9% & SS &5 | S8 5
E2g|E23| 28|23 | 28|23 528|528 223
SEE | S48 | EE5 | EE8 | 68| S8 | S8 | 258|288
ZZ2L8 | 228 | 228 | 228 | 228 | 228|228 | 228 | 228
SEE|SEE|SEE|SE% | SEE|SEE|SE% | SE%|S8E
57.1 1198.0 101.8 89.1 219.1 531.4 82.6 178.8 234.4
603.8 2443.0 3490.8 1615.2 3464.1 4989.0 2737.2 365.8 1235.0
752.9 1773.0 1082.5 1147.8 653.4 2529.7 1964.8 412.1 945.1
150.7 261.2 197.3 141.8 227.6 278.7 200.6 394 152.8
630.98 1775.09 | 2883.92 | 7502.42 1947.54 | 6979.68 | 9000.48 | 992495 | 4677.01
154.7 822.4 314.0 108.1 149.6 103.9 22.6 34.7 100.5
175.6 266.0 684.4 1706.2 681.7 3691.0 209.9 96.1 1057.8
52.5 13.9 149.6 1333 175.6 79.8 107.9 8.5 148.2
74.1 181.6 239.7 2023.4 132.9 698.5 196.0 4.5 220.7
1524.2 2467.7 2693.5 574.4 1994.8 3332.0 73243 2204.5 1074.6
2639.8 2781.9 7365.7 3229.9 4727.0 18521.6 6570.0 2990.9 6311.2
39 1.1 12.6 0.5 2.9
83.2 144 943 112.7 51.2 62.4 43.5 8.9 90.8
73.1 14.1 160.1 111.1 91.5 128.1 58.8 64.1 513.4
22.8 103.8
383.8 1529.0 2352.1 943.8 1160.4 5953.6 965.0 1722.2
4150.54 | 9708.74 | 13696.23 | 19026.21 | 20664.93 | 50943.81 | 76204.79 | 17365.45 | 10854.32
1059.1 1041.1 2966.2 1104.7 2026.3 1326.5 5106.4 904.5 3946.1
531.5 177.1 801.7 219.4 334.7 491.3 939.8 44.6 609.8
148.3 583.3 565.4 511.9 1065.0 843.9 2517.9 460.6 768.4
211.8 308.0 709.7 277.8 637.9 776.1 2169.0 981.0
166.5 310.5 495.9 592.2 356.8 567.2 22.3 220.4
353.2 407.3 726.5 1257.2 880.7 1900.0 3536.9 103.9 501.6
206.7 943.7 369.4 835.6 1016.3 2377.8 650.0 192.8 216.7
1459.3 2962.8 4343.2 5849.0 3702.8 6983.7 6942.5 13317.0 5721.6
149.0 44.5 317.0 71.8 127.5 184.2 40.6 85.6 151.2
678.8 676.9 2321.1 828.3 1887.4 2311.6 5429.0 540.1 8733
209.6 2022.4 1236.6 4654.4 3951.1 773.4 863.4
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Annex G

Table G.4. Volumes of exports of the processing industry products of Ukraine and the EU

< o, 8 < o, B < ., 8 < o, 8 < o, 3 o o, 8 9 o, 8

SRR o W I SR S ¥ ] PR S # S #

SEE|SEE|SEE|SE% | SEF|SEE | S&%
Ukraine 6117.7 450.0 1220.4 343.5 1659.6 166.6 284.4
Austria 7042.0 2646.5 8189.0 1175.1 5262.8 4448.4 4113.0
Belgium 18066.8 4002.4 4695.6 9968.3 | 20237.0 11535.8 4570.3
Bulgaria 1493.0 1815.5 474.7 1760.3 722.1 231.9 723.8
United Kingdom 18554.4 2958.8 3188.8 9518.0 | 18614.7 | 13734.1 5907.4
Greece 2415.1 1225.2 446.9 6580.1 722.1 484.4 540.3
Denmark 9973.7 716.0 950.7 3549.2 7097.4 1526.6
Estonia 568.5 421.0 1391.3 95.0 312.8 41.5 195.1
Ireland 7991.3 168.4 632.2 8972.8 | 38476.9 727.4
Spain 18355.4 4698.9 4977.3 8324.0 | 14578.4 6085.2 6345.1
Italy 24182.6 | 35156.3 8402.9 9329.1 197829 | 18676.2 | 14816.4
Cyprus 167.7 1.5 1.6 15.1 215.5
Latvia 496.0 195.9 1431.6 2.3 183.7 140.1 100.1
Lithuania 1513.5 667.6 875.6 1482.3 41.5 533.3
Luxembourg 587.4 110.8 630.3 435.7 1.2 1454.7
Malta 0.9 64.2 71.5
Netherlands 27392.3 1963.9 4678.2 21875.0 6272.9 4416.9
Germany 364154 | 10867.9 | 20205.2 8696.2 | 65906.4 | 373502 | 27329.2
Poland 11494.6 2892.0 6354.7 3417.6 5533.4 1514.9 8085.5
Portugal 3506.7 5718.9 2420.4 3581.7 1976.1 587.3 2399.6
Romania 1363.1 5033.0 1846.5 1426.0 606.9 378.3 2651.5
Slovakia 1039.7 9243 1450.7 1033.3 2961.7
Slovenia 458.4 333.8 1020.6 1078.6 973.5
Hungary 3644.1 1321.2 1112.8 1341.9 2931.3 2517.4 3520.8
Finland 1084.0 361.3 11690.4 2639.6 1352.2
France 31129.8 7475.4 7214.5 3703.7 | 37948.5 16215.7 9126.7
Croatia 902.5 948.4 676.5 8.7 417.1 542.5 358.0
Czech Republic 2664.5 1700.4 2966.4 2.3 2914.3 921.5 4481.8
Sweden 2223.8 429.4 | 120879.2 4713.2 2156.3

Source: elaborated by the authors based on SSSU. 2019; Eurostat. 2019; OECD. 2019.
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member states in 2015, million EUR

< ., 8 o o, 8 < o, B < ., 8 < o, 8 < o, B o, 8 < o, 8 < o, 3
S g g S % E SS 5| °8 5§ S g E S g g S 9% & SS &5 | S8 5
E2g|E23| 28|23 | 28|23 528|528 223
SEE | S48 | EE5 | EE8 | 68| S8 | S8 | 258|288
ZZ2L8 | 228 | 228 | 228 | 228 | 228|228 | 228 | 228
SEE|SEE|SEE|SE% | SEE|SEE|SE% | SE%|S8E
344.4 8159.9 462.5 305.3 749.2 1705.2 359.4 435.0 642.5
1540.8 9804.9 8719.2 3582.0 7524.4 13815.6 10644.7 1177.7 3265.4
2421.3 12868.9 3382.2 3253.6 1756.6 6729.7 11701.8 1033.5 2630.5
527.0 3204.1 630.1 338.0 1056.6 913.8 877.6 170.3 425.4
2002.1 9161.7 5832.6 18945.1 52474 | 21845.7 | 35162.7 | 293522 9891.9
372.1 2262.6 749.6 257.9 527.8 218.0 49.3 56.5 197.4
418.7 878.0 1630.6 3133.6 1597.1 10017.9 634.3 247.5 2221.7
157.5 66.3 501.1 1582.6 642.1 263.8 374.7 24.0 456.8
3423 684.4 4743 6895.0 360.4 1735.2 525.7 21.0 524.5
4803.9 12977.1 8208.3 1446.6 7329.1 8650.7 | 38836.8 5980.1 2489.7
8282.2 18874.3 | 20703.9 8289.0 | 16981.7 | 60314.6 | 31793.4 11623.3 17674.7
11.8 33 335 1.3 6.0

245.9 99.3 257.8 269.6 144.0 170.9 126.6 26.9 217.5
166.0 46.8 390.8 217.8 247.1 263.7 144.0 110.2 1107.0
338.8 2277.9 241.6 170.9 60.0 877.5 97.6 1.7 26.5
56.3 242 2355

1182.4 6098.9 6544.2 7778.4 29109 | 171448 4048.6 4023.6
10922.4 | 443332 | 317563 | 40461.8 | 49974.7 | 130161.9 | 235786.1 50810.7 | 24613.1
3005.7 4945.2 8112.9 5809.2 8369.0 4346.5 | 23992.2 3267.6 11967.9
1580.8 1348.0 2323.1 888.8 1426.4 1459.4 5467.5 223.0 1541.1
380.8 2189.5 1593.8 1450.1 2673.5 2348.6 12172.4 1367.2 1637.9
622.8 1375.7 2055.9 2767.9 2721.4 3072.9 18034.1 2823.6
457.1 1573.4 1297.2 1878.6 1009.2 2451.3 63.9 483.7
1067.1 1856.2 2054.1 71723 3494.4 4551.2 19293.6 337.3 1300.2
578.9 5137.9 989.4 2072.8 2610.2 7263.4 2139.6 812.7 518.7
44114 | 15504.7 | 10504.8 12550.3 12459.2 | 20283.7 | 38091.4 | 57204.1 12985.2
415.7 185.8 731.6 172.3 413.0 500.9 141.1 326.6 390.8
1832.0 3024.0 6497.8 4373.1 6162.9 7276.1 | 27935.9 1484.5 2340.9
656.1 8917.1 3113.8 12093.8 12595.9 1497.2 2090.1
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