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Abstract. The purpose of the article is to assess the involvement of 
industries in global value chains and determine the prospects for 
intensification of these processes. The research methods are statistical 
analysis, comparison, graphical analysis. The role of export volumes of 
high value-added products, their enclosing in global value chains is 
determined. A methodical approach to assessing the involvement of 
industries in global value chains is proposed, allowing to detect the state of 
the country's involvement in the international distribution of labour in 
concordance with specific industries. The analysis of the structure of 
exports of industries on the example of Ukraine is carried out, the 
industries that have a significant export share both in the total exports and 
in the structure of production output are determined. The leading indicators 
of the country's involvement in global value chains are computed, as 
follows: the national added value in the country's exports by industries, the 
contribution of specific industry sectors of the economy to the national 
added value of gross exports, the share of the national added value in 
exports of industries in the total national added value of gross exports. The 
positioning of industries within the coordinate system «share in the export 
structure – share of the national added value in exports» is carried out. It is 
determined that the share of national added value in exports of extractive 
industries of Ukraine is higher compared to the average of the world 
countries in this research. At the same time, being lower in the industries of 
the manufacturing industry, thus justifying the virtual absence of 
knowledge-intensive and innovative stages of production of the 
manufacturing industry, which necessitates a deeper specialization in the 
exports of low-grade products. The directions of a rational integration of 
the Ukrainian economy into global value chains are substantiated. The 
measures to be assumed on the part of the government policy to intensify 
the involvement of Ukrainian producers in global value chains are 
proposed. Keywords: national value-added in exports, value chain, 
industry 
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1 Introduction 
Under the current conditions, in the profound development of globalization processes, the 
role of foreign trade increases due to the consideration of the national economy as not a 
separate economic system but a system complex of interrelations of economic entities in the 
worldwide market [1]. The latest trends in the development of world trade are characterized 
by the increasing influence of internationalization and fragmentation of production on the 
growth of interdependence of countries within global value chains [2]. This causes the 
long-term socio-economic development of the country to be conditional on the integration 
of the country's industries into the global economy, the volumes of exports of products with 
high added value, and their enclosure in global value chains. So, the country's winnings 
from foreign trade are determined by its involvement in the vertical specialization of the 
worldwide market and ensuring the creation of added value. The low level of the national 
added value in exports of specific industries characterizes the high level of dependence of 
the industry on import supplies. Despite the growing demand from economists and 
practitioners, an assessment of the value-added in exports cannot be implemented within 
the framework of traditional statistics of foreign economic activity, which records gross 
export and import flows in both the cost and the physical volumes between the national 
economies. The demand for statistical information concerning international trade-in value-
added caused the creation in 2013 of an appropriate database (TiVA) by the Organization 
for Economic Cooperation and Development (OECD) in cooperation with the World Trade 
Organization (WTO). The TiVA database contains 46 indicators for 64 countries (Ukraine 
is omitted therein) and for 34 sectors of industry and services. 

The use of value-added trade information allows to increase the degree of substantiation 
of the country's economic policy: to increase the accuracy in the assessment of the openness 
of the economy, the impact of the national currency on the foreign trade flows, to determine 
the sources of growth of competitiveness of the national products in foreign markets. 

The relevance of the problematics of value-added trade assessment is justified in the 
works of many authors. In one of the first researches devoted to the issues of value-added 
trade, i. e., the study by D. Hummels, J. Ishii, and K. Yi [3], the authors substantiated the 
need to determine the foreign component in exports. The approach suggested in that study 
was further developed in R. Coopman and Z. Wang [4], R. Jonson [5], X. Chen [6], which, 
in turn, based on Leontiev's matrix of «costs-output», had proposed their methods of 
studying the national added value in exports, including the value created in different sectors 
of the economy. A unique UNCTAD study [7], published in 2013, identified the 
relationship between enclosing in value chains and the economic development of countries 
worldwide. The assessment of the national value-added impact in exports on the economic 
development of the world countries was analyzed in the publications by M. Kyzym [8, 9], I. 
Gryshova [9, 10], the countries not included in the TiVA database (e. g., Belarus) were 
considered in the works by V. Krivorotov [11], A. Bykov [12, 13], I. Tochitskaya [14], and 
others. However, because of the results of literary sources analysis, most of the indicators 
offered by the TiVA database do not concern the economy of Ukraine; hence an assessment 
of enclosing the individual industries of Ukraine in global value chains along with the 
determination of the state of involvement of the country in the international division of 
labour appears to be relevant. 

2 Materials and Methods 
The article aims to assess the involvement of Ukrainian industries in global value chains 
and determine the prospects for intensification of these processes. 
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global value chains. 

The methodical approach to assessing the involvement of Ukrainian industries in global 
value chains includes the following stages: 

1. Analysis of the structure of exports of Ukrainian industries and determination of 
industries that have a significant share of exports in total exports and production output 
structure. 

2. Assessment of the share of national added value in exports by industries of Ukraine. 
Based on the OECD value-added trading indicators (TiVA) [15], the authors compute the 
leading indicators of the country's involvement in global value chains (the study does not 
identify individual partner countries but analyzes the aggregate exports by the industry sectors 
or agriculture): 

– the national added value in the country's exports by industry and industry sector, 
which characterizes the added value created by the export industry sector in the production 
process, as well as any added value received from the domestic suppliers and embodied in 
the exports: 

 
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝐷𝐷𝐷𝐷𝐴𝐴𝑖𝑖 = 𝑉𝑉 ∗ 𝐵𝐵 ∗ 𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅𝑖𝑖   (1) 

 
where V – vector of dimension K×1, where each element is equal to the specific weight 

of the gross added value of the industries of the country; 
B – global matrix of complete material costs corresponding to the country without 

taking into account the costs of imports: 𝐵𝐵 = (𝐼𝐼 − 𝐴𝐴)−1, A – global matrix of direct 
material costs; 

𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅𝑖𝑖 – gross export of the i-th vector of dimension K×1, in which all elements are 
zero, except that corresponds to the i-th industry; 

– contribution of the i-th industry to the national added value of gross exports. The 
indicator reflects the share in the total value of gross exports of the national added value of 
exports of the i-th industry: 

 
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐻𝐻𝑖𝑖 =

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝐷𝐷𝐷𝐷𝐴𝐴𝑖𝑖
𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅𝑖𝑖

× 100  (2) 
 
– share of the national added value of exports of the i-th industry in the total national 

added value of gross exports:  
 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐷𝐷𝑖𝑖 =
𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅_𝐷𝐷𝐷𝐷𝐴𝐴𝑖𝑖

∑ 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝐷𝐷𝐷𝐷𝐴𝐴𝑖𝑖𝑁𝑁
𝑖𝑖

× 100  (3) 

 
3. Positioning industries in the matrix's quadrants in the system of coordinates «share in 

the export structure – share of the national added value in exports». As a result, industries 
with a share in the export structure and a share of the national added value in exports above 
the average level in the country's economy are determined. For these industries, the share of 
national added value in exports is compared with other world countries.  

4. Substantiation of a rational integration of Ukraine's economy into global value chains. 

3 Results 
Following the proposed methodical approach on the grounds of the analysis of data of the 
matrix of «costs-output» of Ukraine based on the data of 2018, the rating of industries is 
carried out (for comparison, in the analysis are included the agricultural, fisheries and 
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forestry industry sectors) by the indicator of the industry share in the export structure as 
presented by the Fig. 1. 

Fig. 1. The rating of industries by share in the export structure according to the year 2018 Source: 

computed by the authors based on the data [16]. 

According to the rating, the largest share in the structure of exports of Ukraine's 
industry in 2018 is held by metallurgical production (18.27%), in the second place are 
agriculture, forestry and fisheries (16.72%), in the third-place – production of food and 
beverages (14.96%). It should be noted that high-tech industries – production of computers, 
electronic and optical products, and essential pharmaceutical products and pharmaceutical 
preparations have a small share in the export structure (respectively, 0.55% and 0.45%). 

The study of the share of exports in the production of the individual industry sectors, 
agriculture, forestry and fisheries has shown that the most significant share is held by the 
exports in metallurgical production (63.57%), the production of electrical equipment holds 
the second place (60.45%), the production of machinery and equipment – the third place 
(59.65%), according to the data of the year 2018. The rating of industry sectors, agriculture, 
forestry and fisheries is presented in Fig. 2. 

Also, the indicator of the share of national added value in exports of individual 
industries, agriculture, forestry and fisheries is computed, characterizing the contribution of 
specific sectors of the economy to global value chains. The rating of industries by this 
indicator is presented in Fig. 3. 
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Fig. 2. The rating of individual industries in terms of export share in the production output of 
individual industries Source: computed by the authors based on the data [16]. 

Thus, the share of national added value in exports above average (62.21%) is shown by 
the following industries: extraction of hard coal and lignite (85.57%), extraction of crude 
oil and natural gas (82.91%), production of other non-metallic mineral products (79.46%), 
production of foods; beverages and tobacco products (76.99), metallurgical production 
(76.77%), mining of metal ores, other minerals and quarrying; rendering auxiliary services 
in mining and quarrying sphere (75.54%), agriculture, forestry and fishing (71.01%), 
production of fabricated metal products, except machinery and equipment (70.26%), 
production of wood, paper; polygraphy printing and duplication (65.59%), production of 
essential pharmaceutical products and preparations (65.53%), production of furniture; 
production of other products; repair and installation of machinery and equipment (64.62%) 
and production of other vehicles (63.84%). Other industries have a high level of 
dependence on import supplies, which exceeds the average level of the total national added 
value in exports by individual industries of Ukraine. Other industries have a high level of 
dependence on import supplies, which exceeds the average level of the total national added 
value in exports by individual industries of Ukraine. 
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Fig. 3. The rating of individual industries by share of the national added value in their exports 
Source: computed by the authors based on the data [16]. 

It is also purposeful to promote the scientific support for the growth of industries with a 
more significant share in the export structure and a share in the structure of national added 
export value compared to other sectors of the economy. The computation of the Pearson 
correlation coefficient between the export structure and the share of national added value in 
exports of industries has shown a lack of correlation (–0.03), allowing to position industries 
in the matrix quadrants in the system of coordinates «share in the export structure – share of 
national added value in exports». 

The matrix of the positioning of industries in the system of coordinates «share in the 
export structure – share of national added value in exports» in 2018 consists of four 
quadrants: I – «share in the export structure is below 1.22% – share of national added value 
in exports is below 62.21%»; II – «share in the export structure is above 1.22% – share of 
national added value in exports is below 62.21%»; III – «share in the export structure is 
below 1.22% – share of national added value in exports is above 62.21%»; IV – «share in 
the export structure is above 1.22% – share of national added value in exports is above 
62.21%». Positioning of Ukrainian industries in the quadrants of the matrix in the system of 
coordinates «share in the export structure – share of national added value in exports» in 
2018 is presented in Table 1.  

Based on the carried out positioning of industries in the quadrant IV, which 
characterizes the shares in the structure of exports and national added value in exports 
above the average level, the following industries are included –  production of foods; 
beverages and tobacco products; metallurgical production; mining of metal ores, other 
minerals and quarrying; rendering auxiliary services in mining and quarrying sphere; 
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agriculture, forestry and fishing; production of wood, paper; polygraphy printing and 
duplication. 

Table 1. The matrix of the positioning of Ukrainian industries in the quadrants of the system of 
coordinates «share in the export structure – share of national added value in exports» in 2018 

Indicator Share of the national added value in exports, % 
Below average 1.22% Above-average 1.22% 

Sh
ar

e 
of

 th
e 

na
tio

na
l a

dd
ed

 v
al

ue
 in

 e
xp

or
ts

, %
 

A
bo

ve
 a

ve
ra

ge
 (6

2.
21

%
) 

Extraction of hard coal and lignite 
Extraction of crude oil and natural gas; 
Production of other non-metallic mineral 
products 
Production of fabricated metal products, 
except machinery and equipment 
Production of essential pharmaceutical 
products and preparations 
Production of furniture; other products; 
repair and installation of machinery and 
equipment 
Production of other vehicles 

Production of foods; beverages, 
and tobacco products 
Metallurgical production 
Mining of metal ores, other 
minerals and quarrying; 
rendering auxiliary services in 
mining and quarrying 
Agriculture, forestry and fishing 
Production of wood, paper; 
polygraphy printing and 
duplication 

B
el

ow
 a

ve
ra

ge
 (6

2.
21

%
) 

Production of textile, clothing, leather 
and other materials 
Production of computers, electronic and 
optical products 
Production of electrical equipment 
Production of motor vehicles, trailers 
and semi-trailers 
Production of refined oil products 
Production of rubber and plastic 
products 
Production of coke and by-products 

Production of machinery and 
equipment, not otherwise 
classified 
Production of chemicals and 
chemical products 

Source: computed by the authors based on the data [16]. 

Therefore, to ensure the development of the country's economy, it is necessary to pay 
more attention to those industries that provide a high share in the export structure and have 
a high share of the national added value in exports. 

The next step of the analysis is to compare the national added value in exports of the 
industries that ensure the growth of exports and national added value in exports with other 
world countries. 

To compare the share of national added value in Ukraine's exports with similar 
indicators of the world countries, the value-added trading database (TiVA) [17] is used. 
According to the indicator of national added value in exports (the rating of the world 
countries is presented by the Fig. 4), Ukraine ranks 19th (83.6%), which is higher than the 
average level (73.4%). 
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Fig. 4. The share of national added value in exports of the world countries according to the data of the 
year 2018. Source: computed by the authors based on the data [16, 17]. 

Studies of the share of national added value in exports of the individual industries of the 
economy have shown that in the industry of agriculture, forestry, and fisheries, Ukraine 
ranks 38th among 65 countries of the world (80.8%), less than the average level of 88.3% 
(Fig. 5). 

 
Fig. 5. The share of the national value-added in exports of the world countries in agriculture, forestry 
and fisheries in 2018. Source: computed by the authors based on the data [16, 17]. 

In mining non-energy products, Ukraine ranks 20th out of 65 countries (86.5%), i.e., 
above the average level of 73.4% (Fig. 6). 
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In mining non-energy products, Ukraine ranks 20th out of 65 countries (86.5%), i.e., 
above the average level of 73.4% (Fig. 6). 

 
Fig. 6. The share of national added value in exports of the world countries in mining non-energy 
products in 2018. Source: computed by the authors based on the data [16, 17]. 

In the industry of production of foods, beverages and tobacco, Ukraine ranks 22nd out 
of 65 countries (81.5%), which is also above the average level of 76.9% (Fig. 7). 

 
Fig. 7. The share of national added value in exports of the world countries in the production of foods, 
beverages and tobacco in 2018. Source: computed by the authors based on the data [16, 17]. 

In the production of chemical and pharmaceutical products, Ukraine ranks 45th out of 
65 countries (65.2%), below the average level of 77.6% (Fig. 8). 
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Fig. 8. The share of national added value in exports of the world countries in chemical and 
pharmaceutical products in 2018. Source: computed by the authors based on the data [16, 17] 

In the industry of metallurgical production, Ukraine ranks 45th out of 65 countries 
(65.2%), i. e., below the average level of 77.6% (Fig. 9). 

 
Fig. 9. The share of national added value in exports of world countries in the industry of metallurgical 
production in 2018. Source: computed by the authors based on the data [16, 17]. 

In the computer, electronic and optical production industry, Ukraine ranks 34th out of 
65 countries (70.2%), which is below the average level of 71.7% (Fig. 10). 
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Fig.10. The share of national added value in exports of world countries in computer, electronic and 
optical production in 2018. Source: computed by the authors based on the data [16, 17]. 

In the industry of electrical equipment production, Ukraine ranks 33rd out of 65 
countries (64.6%), which is below the average level of 66.8% (Fig. 11). 

 
Fig. 11. The share of national added value in exports of world countries in the production industry of 
electrical equipment in 2018. Source: computed by the authors based on the data [16, 17]. 

In the machinery and equipment production industry, Ukraine ranks 49th out of 65 
countries (61.8%), below the average level of 76.9% (Fig. 12). 

11

SHS Web of Conferences 126, 03001 (2021)	 https://doi.org/10.1051/shsconf/202112603001
SDPPP-2021



 
Fig. 12. The share of national added value in exports of world countries in the industry of machinery 
and equipment production in 2018. Source: computed by the authors based on the data [16, 17]. 

Ergo, the carried out analysis of the share of national added value in the exports of 
Ukraine allows us to conclude that this indicator is generally higher for the mining 
industries than other world countries. In comparison, this indicator is lower for the 
manufacturing industries, which justifies the domestic industry's dependence on imported 
components based on foreign technologies. There are virtually no knowledge-intensive and 
innovative stages of production of machine-building products in Ukraine. Technological lag 
and reduction of industrial production, which has been observed for a long time in the 
country's economy, have caused the decline of national high-tech industries [18]. This state 
and tendencies in the development of domestic industries have led to the deepening of 
Ukraine's specialization in the exports of products with low-level processing. 

The need to reduce the impact of risks in terms of foreign economic security and attract 
foreign investments for the industrialization of the Ukrainian economy can be achieved by 
increasing the concentration of knowledge-intensive and innovative stages of production in 
the industry. 

Given the world experience, the main directions of the State policy on intensification of 
the involvement of Ukrainian producers in global value chains can be formulated as 
follows: 

– need's identification to increase the concentration of knowledge-intensive and 
innovative stages of production in the industry as crucial support for economic 
development at the level of the economic strategy of the State; 

– use of development institutions to ensure the necessary conditions for the integration 
of Ukrainian enterprises into global value chains (national financial development 
institutions have the most significant potential of the State support in the studied aspect); 

– the State support for exports, which, in addition to the State-based programming and 
institutional provision, should also include improvement of the regulatory environment; 
formation of innovative market infrastructure with the transfer of innovations; 
accumulation of funds for the scientific researches necessary for exporters; support of the 
financial leasing and franchising; training personnel in the field of international trade; 
reducing the tax pressure; ensuring the partnership between local authorities and 
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institutions have the most significant potential of the State support in the studied aspect); 

– the State support for exports, which, in addition to the State-based programming and 
institutional provision, should also include improvement of the regulatory environment; 
formation of innovative market infrastructure with the transfer of innovations; 
accumulation of funds for the scientific researches necessary for exporters; support of the 
financial leasing and franchising; training personnel in the field of international trade; 
reducing the tax pressure; ensuring the partnership between local authorities and 

entrepreneurial associations; participation of local authorities in the regional and 
interregional trade associations; spread of information about the export and investment 
opportunities of enterprises in the region; provision of consulting services, etc.; 

– special economic regimes of a territorial nature, which causes the use of the compact 
location of high-tech productions in the context of the inclusion of their products in global 
value chains; 

– subsystem of the tax policy instruments, including special economic zones and tax 
regimes with the industry orientation, the local (elemental) tax benefits. 

The defined vital directions of the State support are interrelated and interdependent, 
should be used simultaneously and are being considered as subsystems that comprise a 
system of State support for involving Ukrainian producers in global value chains. 

4 Conclusions and Discussion 
Thus, as a result of the carried out study, we can specify the following: 
1. In modern conditions of the deepened globalization processes, the role of 
determination of the volume of exports of products with high added value, as well as their 
enclosing in global value chains, is increasing 
2. The methodical approach to assessing the enclosing of Ukrainian industries in 
global value chains is proposed, which allows determination of the state of involvement of 
the country in the international division of labour. 
3. The most significant shares in the export structure of Ukraine's industry in 2018 
belong to metallurgical production (18.27%), agriculture, forestry and fisheries (16.72%), 
food and beverage production (14.96%). At the same time, high-tech industries in Ukraine 
have a small share in the export structure. 
4. The study of the share of exports in the production of individual industries has 
shown that the most significant shares of exports in production output belong to 
metallurgical production (63.57%), production of electrical equipment (60.45%), 
machinery and equipment production (59.65%). 
5. The following industries demonstrate a high share of the national added value in 
exports: black and brown coal mining (85.57%), crude oil and natural gas production 
(82.91%), production of foods; beverages and tobacco products (76.99%), metallurgical 
production (76.77%), metal ore mining, other minerals and quarrying (75.54%), agriculture, 
forestry and fisheries (71.01%) – mining industry mainly. 
6. The carried out positioning of industries in the system of coordinates «share in the 
export structure – share of national added value in exports» allowed to allocate the industry 
sectors of the economy that have shares in the structure of exports and national added value 
of exports above the average level, with a high impact on the economic activity of Ukraine 
as an exporting country. 
7. The study of the share of national added value in Ukrainian exports compared to 
other world countries has shown that in the mining industry, this indicator is higher. In 
contrast, in the manufacturing industries, the average level is lower, justifying the 
dependence of the domestic industry on imported components based on foreign 
technologies. In Ukraine, there are virtually no knowledge-intensive and innovative stages 
of production of machine-building products, which has led to the deepening of Ukraine's 
specialization in the export of low-processed products. 
8. The directions of the State policy on intensification of involvement of Ukrainian 
producers in global value chains are proposed and should function simultaneously for their 
more significant effect, including identification of the need to increase the concentration of 
knowledge-intensive and innovative stages of production in the industry at the level of the 
economic strategy of the State; use of development institutions; the State support for 
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exports; special economic regimes of a territorial nature; subsystem of the tax policy 
instruments. 
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